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ABSTRACT

The clotting qualities of three pharmaceutical plants green tea, jalapefio peppers, and turmeric root
vegetables are investigated during this investigation. The anticoagulant effectiveness associated with
the plant's hot water extraction (THWE) has been examined by evaluating the coagulation time. The
turmeric extract demonstrated a slight significant difference among the volumes of 0.5 ml and 1 ml
and an apparent significant variance within the volumes of 0.5 ml and 1.5 ml, the green tea extract
also demonstrated an important distinction among the amount present of 1.5 ml that contained the
substance and the one in the control tube. Additionally, the pepper extract demonstrated a significant
distinction across the volumes of 0.25 ml and 0.5 ml and a clear significant difference between the
volume of 0.5 ml and 1 ml. The aforementioned plants could be offering alternative methods for
controlling blood coagulation and lowering the risk of clot-related illnesses because of various
bioactive components. recommended to conduct further research targeting such medicinal plants that
have a significant impact on human health, includes more investigation into their modes of action and

therapeutic uses is required.

Keywords: Medical plant, Anticoagulant , Green Tea , Turmeric root vegetable fresh and jalapefio
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1. Introduction

The hemostasis is known as a mechanism by which thrombosis and anticoagulant medications

cooperate to keep bleeding in the damaged system of circulation during injury [1]. It is a complicated
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process with 3 primary phases: (1) The constriction of platelet insertion temporarily; (2) obstructing
a break; and (3) coagulation of the blood, or the development of a clot made of fibrin. Anticoagulant
medication medications are required for both the ongoing avoidance of recurrences as well as for the
immediate therapy of vascular and artery coagulant diseases.[3] Despite being the cornerstone of
therapy with anticoagulants for decades, the heparin has certain therapeutic constraints, including
ineffectiveness among individuals with anticoagulants deficiency, problems with bleeding, the
possibility of heparin-related thrombocytopenia, immune suppression, and becoming osteoporotic
effects over an extended period of time.[3, 4] Therefore, it is crucial to look for novel compounds
having anticoagulant and antithrombotic properties.[3,4,5] Traditionally, hemorrhagic and
antithrombotic compounds were initially found within plants used for medicinal purposes [5].
Consequently, investigating alternate anticoagulant medications is both necessary and urgent. Since
herbs constitute a safer alternative to medication, researchers conducted an anticoagulant study on
water-soluble extracts of a few chosen medicinal plant species, including fresh jalapefio peppers
(Capsicum annuum), fresh turmeric root vegetable (Curcuma longa. L.), and camellia sinensis (green

tea).

2. Materials and methods

2.1. Materials and equipment

Heated that includes a magnet stirrer, centrifuges, Capillary's tubes, test tubes, slide made of glass,
five micron syringes, needles, cotton, filter paper, Sprite, Green tea, jalapefio peppers, turmeric, and
micropipettes.

2.2. Collection and processing of plant

Through October to December 2024, specimens of freshly harvested turmeric root plants (Curcuma
longa L.), fresh jalapefio pepper berries (Capsicum annuum), with Camellia Sinensis (green tea) were
bought from regional grocery stores in Karbala City. For future use, specimens from vouchers were
placed in the Biological Sciences lab. After being cleaned and sliced through small fragments with
an industrial cutter, the gathered plant materials were then preserved at a comfortable temperature
inside dark, sealed containers. For later usage, the balance of new specimens that would be utilized

in the conventional extraction process were frozen in airtight plastics.

2.3. Extraction
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Hot water extraction (THWE) of Camellia Sinensis (Green Tea): Green Tea is purchased them
through the neighborhood supermarket. Ten grams of dried green tea plants had been measured using
a sensitive balance, and after five minutes were immersion in sterile distilled water, they were steeped
in ninety-five percent ethanol for three minutes to render the particular species sterile. The alcohol
was subsequently eliminated by drying it for ten minutes. The resulting solution then passed through
the filter paper made by Whatman No. 1 to get rid of any difficult fragments, and the mixture went
through a centrifuge for 10 minutes at three thousand revolutions per minute after being extracted
with 200 ml of distill water that was at a steady temperature of 95 °C for two hours while being
continuously stirred by a magnetic stirrer. Green tea crude extracts, the supernatant were kept between

2 and 4 °C until analysis. [19].

Hot water extraction (THWE) of Turmeric root vegetable Fresh. (Curcuma longa. L.), and then
supernatant was subsequently filtered through Whatman No. 1 filter pap to render the particular
species uncontaminated, ten grams of fresh turmeric root vegetables were bought from the local
vegetable market, measured utilizing a delicate scale, and then steeped for thirty seconds in sterile
water from distillation before being soaked for an additional three minutes in ninety-five percent
ethanol. The solvent, ethanol, was subsequently evaporated by drying the turmeric for ten minutes.
Dried turmeric was subsequently ground using a sterile mixer and recovered with two hundred
milliliters of water from distillation while being continuously stirred using a magnetic stirrer during
2hours at a constant ambient temperature of 95°C to remove rough particles, and then centrifuged at
3,000 rpm for 10 min. The supernatant, called Turmeric crude extracts (TE) was stored at 2—4 °C
until analyzed [19].

Hot water extraction (THWE) of jalapefio peppers fruit Fresh (Capsicum annuum): Ten grams of
fresh jalapefio peppers had been purchased form the local vegetable market, weighted using a pressure
delicate scale, and then steeped with sterilized water that was distilled for five minutes before being
submerged within ninety-five percent ethanol for three minutes to sterilize the particular variety. The
alcohol was subsequently eliminated by drying the jalapefio peppers for ten minutes. The drying
jalapenio peppers were subsequently ground in a sterile mortar and extracted with 200 milliliters of

distilled water (DW) while being continuously stirred utilizing a magnetic stirrer for two hours at an
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ongoing temperature of 95 °C., subsequent the resulting solution went through a centrifuge about 10
minutes at 3,000 rpm after passing through using Whatman No. 1 filter paper to get rid of any harmful
particles. Before analysis, the supernatant, known as jalapefio peppers crude extracts (JPE), was kept

between 2 and 4 °C until analyzed [19].
Anticoagulant experiment

In order to assess the anticoagulant properties of plant extracts, blood from individual’s samples were
drawn and placed in a standard test tube. Different amounts of pure botanical extracts were then
added, as indicated in Table 1. Experiments were continuously stirred and observed while being
stored at the ambient temperature. By visual comparison with the control sample (the conventional
test tube that contained simply a blood sample), the presence of clots was confirmed. The experiments
took place again for a number of corresponding volumes using the identical additives as indicated in

order to validate the outcomes of the tests.

24. Statistical analysis

SPSS Statistics 17.0 software package (SPSS Inc., 233 South Wacker Drive, 11th Floor, Chicago,

IL) was used for descriptive statistical analysis.
3. Result

The anticoagulant activity of the plant extract was evaluated by assessing its effect on blood clotting
at different volumes in Table 1. The extract demonstrated a volume-dependent impact on coagulation,
with higher volumes leading to a prolonged clotting time. This suggests that the bioactive compounds
present in the extract may interfere with the coagulation cascade, potentially inhibiting clot formation.
These findings indicate the extract's potential as a natural anticoagulant, which could be explored
further for therapeutic applications in preventing blood clot-related disorders. Figure 1- A reveals the
effects of green tea extract at different volumes (0.25, 0.5, 1 ml) on blood clotting time, there was no
a significant difference between the apparent volume of 0.25 ml of the extract and the control tube,
but there was a significant difference between the volume of 0.5ml of the extract and the control tube,

and there was a significant difference between the volume of 1ml of the extract and the control tube.
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However, there was a slight significant difference between the volume of 0.25 and 0.5and there was
a clear significant difference between the volume of 0.5 and 1ml. Figure 1-B reveals the effects of
turmeric extract at different volumes (0.5, 1, 1.5) on blood clotting, there was no a significant
difference between the apparent volume of 0.5 ml of the extract and the control tube, but there was a
slight significant difference between the volume of 1ml of the extract and the control tube, and there
was a significant difference between the volume of 1.5ml of the extract and the control tube. However,
there was a slight significant difference between the volume of 0.5 and 1 and there was a clear
significant difference between the volume of 0.5 and 1.5 ml. Figure 1-C reveals the effects of pepper
extract at different volumes (0.25, 0.5, Iml) on blood clotting, there was no significant difference
between the apparent volume of 0.25 ml of the extract and the control tube, but there was a significant
difference between the volume of 0.5ml of the extract and the control tube, and there was a significant
difference between the volume of 1ml of the extract and the control tube. However, there was a
significant difference between the volume of 0.25 and 0.5 and there was a clear significant difference
between the volume of 0.5 and 1 ml.

Table 1. Showing the results of the volumes of plant extracts added (Green tea, Turmeric, and
Pepper) and blood clotting time

plant volumes coagulation coagulation

extract time 1 time of control
Green tea 1 ml blood+ 0.25 ml extract 10min 10 min
1 ml blood+ 0.5 ml extract 15min 10 min
Iml blood+ 1 ml extract 18min 10 min
Turmeric Iml blood+ 0.5ml extract 10 min 10 min
Iml blood+ 1 ml extract 15 min 10 min
Iml blood+ 1.5 ml extract 30 min 10 min
Pepper Iml blood+ 0.25ml extract 10min 10 min
Iml blood+ 0.5 ml extract 30min 10 min
Iml blood+ 1 ml extract 60min 10 min
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10g green tea+ 200ml Distilled water
10g (Turmeric)+ 200ml Distilled water
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Figure 1. Result of blood clotting time and the volume of plant extracts added. (A) reveals the
effects of green tea extract at different volumes (0.25, 0.5, 1 ml) on blood clotting time, (B)
reveals the effects of turmeric extract at different volumes (0.5, 1, 1.5) on blood clotting, (C)

reveals the effects of pepper extract at different volumes (0.25, 0.5, 1ml) on blood clotting
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4. Discussion

One vital physiologic mechanism that stops bleeding that is excessive is coagulation in the blood.
Also, thrombotic conditions like strokes and extensive vein thromboembolism can result from
insufficient anticoagulation [6]. Though chemical drugs like warfarin and heparin have a tendency to
cause hemorrhaging anticoagulation medicines are frequently utilized to treat these diseases. Potential
endogenous anticoagulation supplies have been discovered identified in medicinal plants [7,9].
Among these, they have generated an abundance of interest because of their possible medical uses in
avoiding conditions linked to blood clots. These plants have bioactive substances that have

anticoagulation effects via influencing several coagulation-related mechanisms. [10,11].

Green Tea is one of the most popular drinks produced worldwide. Originating in Southeast China,
the tea plant (family Theaceae) has progressively spread to India, Sri Lanka, and numerous other
tropical and sub-tropical nations [8]. Around 30 countries around the entire globe manufacture tea.
Popular with consumers as a health-promoting product, green tea's positive effects have been linked
to its polyphenol content, namely to the catechins and flavonoids, which support its anticoagulant
qualities [11,12,15]. These compounds lower the likelihood of an overproduction of blood clot by
inhibiting the formation of platelets and modifying the action of clotting factors. Epigallocatechin
gallate, or (EGCGQG), another compound found in green tea, was previously shown to affect fibrinolytic
capacity and reduce the production of thrombin [20]. Green tea should be used carefully in medical
settings since excessive amounts may interact with anticoagulant drugs like anticoagulation. Another
study was showed that EGCG prevented individual platelet from aggregating when thrombosis and
protein were present [20]. Additionally, green tea extract has been proven to decrease clot formation
in rat models [21]. Fortunately, not all catechins that are similarly readily accessible, and the dosage
and method of consumption have a big influence on the outcome. restricted and erratic [22, 23].
Although direct anticoagulation properties on individuals have not been proved, certain
epidemiological investigations link increased green tea administration to decreased cardiovascular

risk [24].

Turmeric root comprises a vivid orange-yellow root belonging to the Zingiberaceae family, which
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includes ginger. Curcumin, the main ingredient in the spice turmeric, has strong anti-inflammatory,
anticoagulant medication, and antioxidant functions [13]. By preventing the accumulation of platelets
and reducing the production of coagulation proteins, turmeric, and especially its main component
turmeric, has strong anticoagulant properties [14]. It has been demonstrated that curcumin inhibits
the production of fibrin and thrombin, two crucial elements of the coagulation cascade [16]. The anti-
inflammatory effects of turmeric can additionally enhance cardiovascular wellness by lessening
inflammation, which is a major cause of blood clots [17]. Turmeric is frequently suggested as a natural
treatment for heart disease because of its blood-thinning qualities, however people on anticoagulants
need to exercise precaution when using it [ 18]. Curcumin reduces the accumulation of human platelets
caused by ADP as well as collagen, as shown by [25]. Curcumin, at the same time, was recently
demonstrated to have a protective effect against coagulation in rat models by extending bleeding and
clotting time. Although there aren't many extensive clinical studies available, reports of incidents and
minor research indicate curcumin may raise the risk of bleeding and intensify the adverse
consequences of anticoagulant medicines like warfarin [26, 27]. According to one observational
investigation, patients on anticoagulation who took supplementation containing curcumin had higher

INR levels [28].

Jalapenos scientific is an assortment plants belonging to the botanical genus Capsicum. Although it
comes predominantly from the nation of Mexico, capsaicin annum can be discovered all over the
world. The spicy as well as unpleasant taste of capsicum annum is well-known. The ingredient that
gives jalapefio peppers (Capsicum annuum) their distinctive flavor, capsaicin, is the main reason they
are regarded as a therapeutic plant. It contains capsaicin, a bioactive substance with anti-inflammatory
and vasodilation properties. Capsaicin could possess anticoagulation properties via enhancing
circulation of blood while lowering the accumulation of platelets, even though it does not directly
inhibit clotting factors like curcumin or catechins. Jalapefios also contain a lot of vitamin C, an
antioxidant which indirectly affects the development of blood clots by preserving the function of
endothelial cells and lowering oxidative stress. Nevertheless, in comparison to curcumin and green
tea, the anticoagulant properties of jalapefio peppers have received less research. The anti-thrombotic
properties of cayenne pepper extract on type O+ individual specimens were examined and published.
The researchers observed that increasing volumes of the extract (0.10 mL, 0.20 mL, and 0.30 mL)
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corresponded to prolonged clotting times. Particularly, the extract measured in 0.30 mL proved
particularly effective, suggesting a potent anticoagulation action. According to the the research's
findings, extraction from cayenne pepper (Capsicum annuum) has strong anti-thrombotic effects and
may be used as a substitute anticoagulation [29]. Both the anticoagulant as well as antimicrobial
activities of extracts from Capsicum annuum (Pusa Jwala variety) were assessed in a different
investigation. At thirty-one percent, the solution of methanol extract exhibited the highest clot lysis
activity, followed by extracts made from water (21%), acetone (21.2%), and chloroform (25.1%).
These results imply that the herb capsicum annuum contains substances that can aid in the breakdown

of clots [30].

5. CONCLUSION

Green tea, turmeric, and jalapefio peppers all have anticoagulant properties through various
mechanisms, such as vasodilatory effects, blood clotting regulation, and suppression of platelet
aggregation. Although these natural plant extracts might be used in tandem with pharmacological
anticoagulant medications to treat blood clot-related conditions, it is important to cautiously evaluate
how they might interact alongside these medications. For an understanding of precisely how they
work including their beneficial applications in healthcare settings, more investigation is required.
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