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1. Introduction
Throughout history, Indonesian society has tradi-

tionally utilized plants for medicinal purposes [1–3]. 
Several studies report that Indonesia is home to approx-
imately 30,000 plant species, with an estimated 7,000 of 
these possessing medicinal properties [2–4]. For exam-
ple, the Mamasa tribe in West Sulawesi uses sambung 
nyawa leaves (Gynura procumbens) to treat mild strokes, 
hibiscus leaves (Hibiscus rosa-sinensis) for gout, and 
Kalanchoe pinnata (Lam.) leaves for fever reduction [5]. 
The Rejang tribe in Bengkulu Province uses turmeric 
rhizomes or leaves (Curcuma longa) for treating ring-
worm and gastritis, white turmeric rhizomes (Curcuma 
zedoria) for cancer treatment, lime fruit and roots (Cit-
rus x aurantifolia) for cough and fever, caladium leaves 
(Caladium) for sprains and bone fractures, and aloe vera 
(Aloe vera) for headaches [6]. In addition to treating 
these ailments, medicinal plants are also utilized to stop 
external bleeding, such as betel leaves (Piper betle L.), 
which have been employed by the Sentosa community 
in Palembang City [7].

External bleeding occurs when the body’s surface 
sustains an injury and blood is expelled due to blood vessel 
rupture [8]. Naturally, the body possesses a mechanism 
called hemostasis to repair damaged blood vessels and 
stop bleeding [9]. The process of hemostasis consists of 
three stages. The first stage is vasoconstriction, where 
damaged blood vessels cause endothelial cells to form a 
platelet plug and smooth muscle contracts to reduce blood 
loss. The second stage is primary hemostasis, where plate-
lets adhere to the damaged blood vessel, become activated, 
and form a temporary plug. The third stage is secondary 
hemostasis, involving the formation of fibrin that reinforc-
es the blood clot and stops further blood loss complete-
ly [10, 11]. However, in cases of severe bleeding that the 
body cannot control, these mechanisms can be expedited 
with specific treatments [12]. Treatments may include the 
use of hemostatic medications such as tranexamic acid [13], 
or the use of herbal remedies [14].

Various medicinal plants have been proven effective 
in stopping external bleeding, such as betel (Piper be-
tle L.) [12], Myrtus communis L. [15], Satureja thymbra L., 
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Thymbra spicata L., and Verbascum fruticulosum Post. [16], 
Quercus brantii and Quercus infectoria G. Olivier [17], 
berenuk (Crescentia cujete L.) [18], tembelekan (Lanta-
na camara L.) [19], bandotan (Ageratum conyzoides L.) [20], 
avocado (Persea americana Mill.) [21], and Kalanchoe pin-
nata [22]. These plants are reported to contain phytochemi-
cal compounds such as flavonoids, tannins, and saponins, 
which have the potential to halt external bleeding. Flavo-
noids function as anticoagulants that inhibit the blood coag-
ulation pathway and play a role in the hemostasis mecha-
nism [16]. Furthermore, tannins act as 
astringent agents that can control bleeding, 
trigger platelet aggregation, and prevent blood 
coagulation [15]. Saponins, on the other hand, 
can accelerate blood clotting and expedite the 
cessation of bleeding [22].

Sungkai (Peronema canescens 
Jack.) belongs to the Verbenaceae family 
[6]. Traditionally, the Dayak and Banjar 
tribes in East Kotawaringin Regency, Cen-
tral Kalimantan Province, use young sung-
kai leaves to boost immunity, treat bruises 
and fever, and as a postpartum bath ingre-
dient [23]. The Rejang tribe in Bengkulu 
Province also uses sungkai leaves to treat 
typhoid fever, hypertension, and gastritis 
[6]. Additionally, the Baduy community in 
Java Island uses sungkai leaves to enhance 
stamina [24], the Bukit Rimbang commu-
nity in Riau Province uses sungkai leaves 
for postpartum recovery [25], and the Day-
ak Meratus tribe in South Kalimantan uses the sap from 
sungkai stem bark to treat toothaches [26]. Sungkai has 
also been empirically used as an anthelmintic, mouth-
wash to prevent dental diseases, external and internal 
wound treatment, and treatment for bloody diarrhea 
[27]. In addition to its traditional uses, pharmacological 
studies on sungkai leaves have demonstrated anti-hy-
peruricemic activity [27], analgesic properties [28], 
anti-inflammatory effects [29], antibacterial properties 
[30], antioxidant effects [31], antipyretic properties [32], 
and wound healing properties [33].

Phytochemical analysis of 96% ethanol extract from 
sungkai leaves reveals the presence of flavonoids, alkaloids, 
saponins, tannins, steroids [34, 35], phenolics [34], and trit-
erpenoids [35]. Another study indicates that methanol ex-
tract from sungkai leaves contains flavonoids, phenolics, 
saponins, steroids [34, 36], alkaloids, tannins [34], and trit-
erpenoids [36]. Testing of the ethyl acetate fraction from 
sungkai leaves yielded positive results for alkaloids, pheno-
lics [37, 38], flavonoids, tannins [37], triterpenoids, and ste-
roids [38]. Apart from the leaves, research also shows that 
sungkai stem bark contains phenolic compounds, flavo-
noids, alkaloids, and saponins [39].

Based on the description of Indonesian society’s 
traditional use of medicinal plants, particularly in stop-
ping external bleeding, and the phytochemical contents 
found in sungkai leaves, the objective of this study is to 
evaluate the hemostatic activity of ethanol leaf extract 
from sungkai.

2. Planning (methodology) of the research
Sungkai (Peronema canescens Jack.) is a native 

Indonesian plant that has been extensively used in tradi-
tional medicine. Research indicates that sungkai leaves 
contain phytochemical compounds such as flavonoids, 
tannins, and saponins, which are believed to have the 
potential to stop bleeding. This study aims to evaluate 
the hemostatic activity of ethanol leaf extract from sung-
kai. The methodology employed in this research is illus-
trated in Fig. 1. 

3. Materials and methods
3. 1. Materials
Standard feed AD II (PT Japfa Comfeed Indone-

sia), distilled water, 96% ethanol, ethyl chloride (Zel-
laerosol GmbH Germany), and Phytomenadione (Pha-
pros Tbk – Indonesia).

3. 2. Experimental Animals
The test animals used were male and female Wistar 

strain rats (Rattus norvegicus) aged 9-11 weeks with body 
weights ranging from 200–250 g. Each group consisted of 
25 male and 25 female rats. The animals were obtained 
from the animal facility of Gajah Mada University (UGM), 
Yogyakarta, Indonesia. Prior to testing, the animals were 
acclimatized for seven days and provided ad libitum ac-
cess to food and water. The rats were adapted and housed 
in a laboratory environment with well-ventilated, clean 
cages and were kept separately [40]. All procedures in-
volving the handling of the test animals in this study were 
approved by the Research Ethics Committee of the Faculty 
of Medicine, Tanjungpura University, Indonesia, with ap-
proval number 6289/UN22.9/PG/2023.

3. 3. Plant material
The plant sample used was sungkai leaves (Per-

onema canescens Jack.), collected from the Landak Re-
gency, West Kalimantan, Indonesia and identified 
(No. 152/A/LB/FMIPA/UNTAN/2024) by the Faculty of 
Mathematic and Science Biology Laboratory, Tanjung-

Fig. 1. Research methodology scheme
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pura University, Indonesia. The sungkai leaves were ini-
tially rinsed with running water to remove any adhering 
debris and then dried. Damaged leaves were separated 
during the drying process. Subsequently, the dried leaves 
were cut into smaller pieces and air-dried in the shade to 
prevent direct exposure to sunlight [41].

3. 4. Extraction and partition
After being thoroughly dried, the sample was ex-

tracted by maceration for 3 × 24 hours using 96% ethanol. 
After 24 hours, the macerated mixture was filtered using 
filter paper to obtain the filtrate. The sample was then 
macerated again with 96% ethanol. This step was repeat-
ed three times. The filtrates obtained from the macera-
tion process were combined and concentrated using a 
rotary vacuum evaporator to obtain a concentrated ex-
tract. The total weight of the filtrate produced was then 
calculated [42].

3. 5. Phytocemical screening
Phytochemical screening is a qualitative test used 

to analyze secondary metabolites present in ethanol leaf 
extract of sungkai (Peronema canescens Jack.). The com-
pounds analyzed include alkaloids, flavonoids, saponins, 
terpenoids, steroids, and tannins.

3. 6. External bleeding stop activity test
Each male and female rat was divided into five 

groups, each consisting of five rats. The first group 
served as the normal control and received distilled water 
at a dose of 2 mL/kg BW. The second group served as the 
positive control and received Phytomenadione (vita-
min K1) at a dose of 0.9 mg/kg BW. The third group re-
ceived ethanol leaf extract of sungkai at a dose of 
250 mg/kg BW. The fourth group received ethanol leaf 
extract of sungkai at a dose of 500 mg/kg BW. The 
fifth group received ethanol leaf extract of sungkai at a 
dose of 1000 mg/kg BW [43].

After acclimatization, the rats were administered 
the preparations for five consecutive days, and on the 
sixth day, bleeding time was measured. The prepara-
tions were given orally once daily [44]. This study em-
ployed the Duke method, as it closely simulates external 
bleeding common clinically [20]. Despite its simplicity, 
this method provides a clear representation of the hemo-
static efficacy of an agent administered either orally or 
topically. Before starting the bleeding time measure-
ment, the rat tails were immersed in warm water at 
40°C and dried [45]. After cleaning, the tails were topi-
cally anesthetized using ethyl chloride around the area 
to be incised, then a 4 cm segment was cut from the 
base of the tail [46]. Blood droplets were allowed to fall 
onto filter paper without touching the wound. The 
bleeding time was recorded from the first drop touching 
the filter paper until the bleeding stopped [45]. The 
measurement of bleeding time was limited to 20 min-
utes for data analysis purposes. The bleeding time for 
each rat was then averaged [44]. The presence of hemo-
static activity is indicated by a shorter bleeding time 
after treatment [18, 46].

4. Result
4. 1. Plant material
The wet weight of the leaf sample obtained is 1.57 kg. 

After drying, the weight of the leaf sample is 550 grams.

4. 2. Extraction and partition
The total extract obtained from the extraction pro-

cess is 32.4 grams, with a yield of 5.89%.

4. 3. Phytocemical screening
Based on the phytochemical screening results con-

ducted, the ethanol extract of sungkai leaves (Peronema 
canescens Jack.) tested positive for alkaloids, flavonoids, 
saponins, steroids, and tannins (Table 1).

Table 1
Phytochemical screening results of ethanol extract of 

sungkai leaves (Peronema canescens Jack.)
Test parameters Concentration

Alkaloids (Mayer) –
Alkaloids (Wagner) +

Alkaloid (Dragendorff) –
Flavonoid (Mg + HCl) +

Saponin +++
Terpenoid –

Steroid +++
Tannin +++

Note: “–” – absent, “+” – low concentration, “++” – moderate 
concentration, “+++” – high concentration.

4. 4. External bleeding stop activity test
Based on the measurement of bleeding time in 

male rats, it was found that the group given a dose of 
500 mg/kg BW had a shorter bleeding time compared to 
the other groups. Significant differences were observed 
among the treatment groups except between the groups 
given a dose of 500 mg/kg BW and 1000 mg/kg BW 
(p > 0.05) (Table 2).

Table 2
The results of bleeding time measurement in male rats

Treatment Bleeding time 
(seconds)

Normal Control (Distilled water 2 mL/kg BW) 717.40d ± 29.71
Positive Control  

(Phytomenadione 0.9 mg/kg BW) 542.20c ± 22.86

Application of Ethanol Extract from Sungkai 
Leaves at a dose of 250 mg/kg BW 383.00b ± 11.70

Application of Ethanol Extract from Sungkai 
Leaves at a dose of 500 mg/kg BW 326.80a ± 22.94

Application of Ethanol Extract from Sungkai 
Leaves at a dose of 1000 mg/kg BW 328.60a ± 11.84

Note: N = 5; Values are presented as mean ± standard devia-
tion; Superscript letters indicate no significant differ-
ence (p > 0.05). The data were analyzed using One-Way ANO-
VA followed by Tukey’s test.

Based on the measurement of bleeding time in fe-
male rats, it was found that the group given a dose of 
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1000 mg/kg BW had a shorter bleeding time compared to 
the other groups. Significant differences were observed 
among treatment groups, except between the positive 
control group and the group given a dose of 250 mg/kg 
BW (p > 0.05) (Table 3).

Table 3
The results of bleeding time measurement in female rats

Treatment Bleeding time 
(seconds)

Normal Control (Distilled water 2 mL/kg BW) 451.40d ± 14.31
Positive Control  

(Phytomenadione 0.9 mg/kg BW) 396.80c ± 15.40

Application of Ethanol Extract from Sungkai 
Leaves at a dose of 250 mg/kg BW 381.60c ± 17.15

Application of Ethanol Extract from Sungkai 
Leaves at a dose of 500 mg/kg BW 328.80b ± 17.73

Application of Ethanol Extract from Sungkai 
Leaves at a dose of 1000 mg/kg BW 264.20a ± 14.65

Note: N = 5; Values are presented as mean ± standard devia-
tion; Superscript letters indicate no significant differ-
ence (p > 0.05). The data were analyzed using One-Way ANO-
VA followed by Tukey’s test.

5. Discussion
Hemorrhage is a condition characterized by the 

loss of blood due to injured or damaged blood ves-
sels [20, 47]. There are two types of hemorrhage: inter-
nal (closed) hemorrhage and external (open) hemorrhage. 
Internal hemorrhage occurs within closed wounds, mak-
ing it difficult to identify, whereas external hemorrhage 
originates from open wounds and can be easily identified 
through physical examination. External hemorrhage in-
volves damage to blood vessels along with tissue damage 
to the skin, leading to blood loss from the body [47, 48]. 
External hemorrhage can result in blood loss and poten-
tially death, necessitating immediate cessation of bleed-
ing [20, 49].

Hemostasis is a complex process. Coagulation 
begins when blood platelets (thrombocytes) and other 
factors in the blood plasma adhere to the damaged blood 
vessel. The platelets then surround the injured area and 
clot to cover the wound [18], [50]. This process is related 
to the body’s hemostasis mechanism, which stops bleed-
ing in damaged blood vessels [20, 51]. Bleeding time is 
the interval from the first drop of blood to the cessation 
of bleeding. The duration of bleeding time can serve as a 
measure of whether hemostatic activity is present or 
not [20, 52]. The presence of hemostatic activity is indi-
cated by a shorter bleeding time [18, 46].

The research results show in the normal control 
group treated with water, male rats had longer bleeding 
time compared to female rats. This suggests that the in-
trinsic hemostatic system in male rats functions more 
slowly. In the positive control group treated with Phytom-
enadione, bleeding time decreased in both sexes, with a 
more pronounced reduction observed in male rats. In the 
group treated with doses of 250 mg/kg BW, a substantial 
decrease in bleeding time occurred, with comparable ef-
fects observed in both males and females. This indicates 

that the dose began to exert a pharmacological effect, 
although it had not yet reached optimal efficacy. In the 
group treated with doses of 500 mg/kg BW, bleeding 
time in male rats decreased to its lowest point, identify-
ing this as the optimal effective dose for males. In female 
rats, the same dose also caused a significant reduction in 
bleeding time, though not yet reaching maximum effica-
cy. Conversely, the group treated with 1000 mg/kg BW in 
male rats did not result in a further reduction in bleeding 
time compared to the 500 mg/kg dose, even though there 
was a slight increase. However, in female rats, this dose 
produced the most pronounced effect in reducing bleed-
ing time and thus can be considered the optimal effective 
dose for females.

In male rats, the group treated with a dose of 
500 mg/kg BW had a shorter bleeding time compared to 
the group treated with doses of 250 mg/kg BW (p > 0.05) 
and 1000 mg/kg BW (p > 0.05). Meanwhile, the normal 
control group treated with water had the longest bleeding 
time compared to the other groups (p > 0.05). Conversely, 
the positive control group treated with Phytomenadione 
had a shorter bleeding time than the normal control 
group but longer compared to the groups treated with 
doses of 250 mg/kg BW, 500 mg/kg BW, and 1000 mg/kg 
BW (p > 0.05) (Table 2). In female rats, the group treated 
with a dose of 1000 mg/kg BW had a shorter bleeding 
time compared to the groups treated with doses of 
500 mg/kg BW and 250 mg/kg BW (p > 0.05). The nor-
mal control group treated with water had the longest 
bleeding time compared to the other groups (p > 0.05). 
Conversely, the positive control group treated with Phy-
tomenadione had a shorter bleeding time than the normal 
control group but longer compared to the groups treated 
with doses of 250 mg/kg BW (p > 0.05), 500 mg/kg BW, 
and 1000 mg/kg BW (p > 0.05) (Table 3). The difference 
in effective doses between male and female rats may be 
attributed to a phenomenon known as the ceiling effect, 
in which an increase in drug dosage or concentration 
yields progressively smaller pharmacological effects [53]. 
There are also differences in drug metabolism between 
male and female rats. Drug metabolism in male rats is 
faster compared to female rats [54]. This enhanced meta-
bolic capacity contributes to greater sensitivity in male 
rats to lower doses of pharmacological agents [55].

Distilled water as the normal control is neutral, 
thus it does not affect the physiological processes in rats 
and does not show any hemostatic activity [12, 56]. 
Meanwhile, the administration of Phytomenadione as the 
positive control influences thrombin formation, strength-
ens coagulation, accelerates blood clotting time, and en-
hances blood clotting factor activity [43].

Based on the results of qualitative phytochemical 
analysis, the ethanol extract of sungkai leaves contains alka-
loids, flavonoids, saponins, steroids, and tannins (Table 1). 
Furthermore, previous research indicates that flavonoids, 
tannins, and saponins have hemostatic activity. Flavonoids 
exert vasoconstriction mechanisms in hemostasis that stim-
ulate platelet aggregation, enabling the formation of platelet 
plugs. These plugs effectively stop bleeding by sealing the 
wound [20]. In addition to vasoconstriction, flavonoids also 
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act as anticoagulants [15]. Tannins are reported to control 
bleeding through their astringent effects [15, 22]. This as-
tringent effect induces the synthesis of thromboxane A2, a 
vasoconstrictor that activates platelets and accelerates ag-
gregation, thereby forming platelet plugs [20]. Moreover, 
tannins can reduce capillary permeability, intercellular 
space contraction, and capillary endothelium hardening and 
form protective layers, tightening and shrinking the superfi-
cial cell layer [56]. Saponins, on the other hand, function in 
platelet activation, which is crucial in blood clot formation 
and aids in the process of hemostasis [57].

In addition to the aforementioned mechanisms, fla-
vonoids, tannins, and saponins exhibit anti-inflammatory 
activity that contributes to the hemostatic process [58, 59]. 
Flavonoids exert their anti-inflammatory effects by reduc-
ing capillary permeability. When blood vessels are dam-
aged, capillary permeability increases, allowing blood to 
leak into surrounding tissues [60]. Tannins demonstrate 
anti-inflammatory properties by inhibiting the release of 
inflammatory mediators [61], and enhancing the immune 
response through the activation of neutrophils and macro-
phages, including the stimulation of phagocytosis [62]. 
Similarly, saponins reduce capillary permeability, akin to 
flavonoids. Moreover, saponins possess natural cleansing 
properties that promote wound healing [58].

Several studies have stated that flavonoids, tan-
nins, and saponins play a role in stopping bleeding, al-
though they are often described only in general terms. 
Each of these compound groups can act independently to 
stop bleeding. However, their effects become more effec-
tive and synergistic when combined, particularly flavo-
noids and tannins [56, 63].

The length of bleeding time is influenced by fac-
tors related to the circulatory system. Wistar male and 
female rats have a normotensive blood pressure profile as 
they show statistically insignificant differences. The av-
erage heart rate of male rats is 361.46 beats per minute, 
and female rats is 349.38 beats per minute. Additionally, 
the blood flow of male rats is 17.20 mL/minute, and fe-
male rats are 23.15 mL/minute. Blood pressure is influ-
enced by factors such as age, sex, race, and genetics (her-
itability) [64]. Hematologically, at 2 months of age, male 
rats have a hemoglobin level of 13.72 g/dL, hematocrit 
of 45.60%, erythrocyte count of 8.29 × 106/mm3, and 
leukocyte count of 4.01 × 103/mm3. Female rats have a 
hemoglobin level of 13.55 g/dL, hematocrit of 45.20%, 
erythrocyte count of 7.46 × 106/mm3, and leukocyte 
count of 5.75 × 103/mm3 [65]. 

Based on the overall results of the study, ethanol ex-
tract of sungkai leaves is effective in shortening bleeding 
time in both male and female rats, although not as effective 
as Phytomenadione at a dose of 0.9 mg/kg BW. The effec-
tive doses for stopping bleeding in male rats are sequential-
ly 500 mg/kg BW, 1000 mg/kg BW, and 250 mg/kg BW. 
Meanwhile, in female rats, the effective doses for stopping 
bleeding sequentially are 1000 mg/kg BW, 500 mg/kg BW, 
and 250 mg/kg BW.

Although this study focused on external bleeding, 
the use of oral administering indicates the potential ap-
plicability of the ethanol extract of sungkai leaves in 

treating internal or mild bleeding, which should be ex-
plored in future studies.

Practical relevance. The evaluation of the hemostat-
ic effect of the ethanol extract of sungkai leaves conducted 
in this study has the potential to be developed into topical 
formulations such as ointments, gels, or sprays as natural 
alternatives for external wound management. Furthermore, 
the use of this extract in pharmaceutical preparations could 
broaden treatment options in clinical practice, particularly 
in regions with limited access to synthetic drugs.

Research limitations. This study has certain lim-
itations that should be considered. The sungkai leaf sam-
ples used were obtained from a single location, which 
may restrict the generalizability of the findings to sung-
kai populations from different regions with varying envi-
ronmental and genetic conditions. Therefore, further re-
search involving samples from multiple locations is 
necessary to strengthen these findings. Additionally, ex-
ternal factors such as temperature, humidity, and soil 
conditions, which may influence the plant’s activity, 
were not fully controlled in this study.

Prospects for further research. Expanding sam-
ple collection from various geographical locations to en-
hance the generalizability of findings and provide deeper 
insights into the plant’s variability; exploring the poten-
tial of sungkai extract for pharmaceutical formulations, 
such as gels, sprays, or ointments, could facilitate its 
practical use as a natural hemostatic agent; assess the 
stability and shelf life of sungkai extract to determine 
optimal storage conditions and preservation methods for 
maintaining its efficacy over time; and investigating syn-
ergistic effects between sungkai extract and other medic-
inal plants known for hemostatic properties may lead to 
enhanced therapeutic formulations.

6. Conclusion
The ethanol extract of sungkai leaves has under-

gone phytochemical screenings, revealing the presence of 
alkaloids, flavonoids, saponins, steroids, and tannins. The 
presence of flavonoids, tannins, and saponins contributes 
to the hemostatic activity of the ethanol extract of sungkai 
leaves. Flavonoids exert vasoconstriction mechanisms in 
hemostasis and also act as anticoagulants, tannins are re-
ported to control bleeding through their astringent effects, 
and saponins function in platelet activation.

This study utilized male and female Wistar strain 
rats (Rattus norvegicus), with each group consisting of 
25 individuals. Based on the measurement of bleeding time 
in male rats, it was found that the group administrated eth-
anol extract of sungkai leaves at a dose of 500 mg/kg BW 
exhibited a shorter bleeding time compared to other groups. 
Similarly, in female rats, the group receiving ethanol extract 
of sungkai leaves at a dose 1000 mg/kg BW demonstrated a 
shorter bleeding time than the others. This finding indicates 
that the ethanol extract of sungkai leaves shows hemostatic 
activity, although not as effective as Phytomenadione. 
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