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ABSTRACT
Aim: Extraction of Oil from Momordica charantia seed and its characterization. Materials and 
Methods: Oil was extracted from the dried seeds of Momordica charantia using Soxhlet apparatus 
with petroleum as a solvent at the temperature of 60°C for about 8 hr. Momordica charantia seed 
oil was characterized using GC-MS. anticoagulant, antiplatelet, and antioxidant assay toxicity 
studies were carried out. Results: The fatty acid profile obtained from GCMS suggested the 
presence of lipids at a fair percentage. (Saturated fats-38.67%, unsaturated fats-59.39% (MUFA-
1.56% and PUFA-57.83). The iodine value of extracted fatty acid was found to be 66.7 with a 
refractive index of 1.493 at 40°C. OEMCS exhibited a biphasic effect on plasma recalcification 
time. OEMCS showed a strong procoagulant effect at volume 1 to 10 µg by decreasing the clotting 
time from control 291 to 33sec. However, as the volume of oil was increased above 10µg it 
drastically shifted from pro-coagulation to anticoagulation by increasing the clotting time from  
194 sec to 267 sec. Furthermore, the effect of OEMCS oil on platelet aggregation was analyzed 
using agonists such as ADP and epinephrine. Interestingly, OEMCS oil showed 44% and 97% 
platelet aggregation inhibition for ADP and Epinephrine in platelet-rich plasma. The antioxidant 
property of oil extract was tested by DPPH and LPO assays, OEMCS oil showed bleaching of DPPH 
absorption, reflecting on proton donating ability, and thereby free radical scavenging ability was 
confirmed. OEMCS decreased by 80% lipid peroxidation when compared with NaNo2-treated 
PRP alone at the highest dose of 150µg. OEMCS did not cause hemolysis to RBC, hemorrhage, 
and edema in experimental animals revealing its non-toxic nature. Conclusion: OEMCS exhibits 
a biphasic effect on plasma coagulation but shows strong antiplatelet and antioxidant activities. 
Meanwhile, it revealed non-toxic properties, thus OEMCS may prove to be a good natural therapeutic 
agent in oxidative stress and cardiovascular disorders.
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INTRODUCTION

Fats and oils are vital part of  the human diet and play a 
prime role as high energy molecules. Currently, there is a 
high demand for the edible oil that have been extracted 

from various plants seeds.[1] Seeds of  Wild plants 
have been recently explored as key source of  unusual  
oils.[2] Saturated and unsaturated fatty acids of  the seed 
oils significantly exhibit the nutritive, industrial and 
therapeutic values.[3] Seed oils exhibits long array of  anti-
inflammatory, fungicidal, insect repellent, wound healing, 
anti-hypertensive, anticarcinogenic, antimicrobial, 
antioxidant, antidiabetic and Cytotoxic properties.[4-10] 

Momordica charantia or bitter gourd is a revolutionary 
plant having immense therapeutic and industrial 
applications.[11] Several investigations documented that 
it is a good source of  conjugated α-linolenic acids.[12,13]  
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Hence, for diabetes and atherosclerosis bitter gourd 
has been a better folk medicinal.[14] Whereas, the seeds 
of  bitter gourd stores huge quantity of  conjugated 
linolenic acid.[15] Hence, the lipids profile of  bitter 
gourd seed have been receiving exception attention 
due its high amount of  polyunsaturated fatty acids 
(PUFAs) and other bioactive compounds.[16] Latest 
studies have reported that bitter gourd seed oil consists 
of  30–60% of  α-eleostearic acid, a long-chain PUFA 
with conjugated double bonds (especially between 
9 and 11/10 and 12 positions). The presence of  said 
fatty acids in the bitter gourd responsible for potential 
health benefits namely anti-tumor, anti-atherosclerotic, 
anti-inflammatory, anti-oxidant, and serum lipid-
lowering activities.[17] Some clinical studies suggested 
that an eicosapentaenoic acid (EPA) identified in 
bitter gourd showed anti-inflammatory and anti-
cachexiogenic benefits.[18] In addition, Antimicrobial 
activity and in vitro antioxidant properties of  Oil extract 
of  Momordica charantia was also reported.[19] Despite said 
therapeutic application of  Momordica charantia oil till 
date there is no reports available on the role of  bitter 
gourd on coagulation, platelet function and oxidative 
stress. Hence in the present study oil was extracted 
from Momordica charantia Seed and its anticoagulant, 
antiplatelet, antioxidant and non-toxic properties were 
examined.

MATERIALS AND METHODS
Reagents

Analytical grade chemicals were used. Platelet- rich 
plasma (PRP) was obtained from healthy donors.

Preparation of Oil Extract from Momordica 
charantia Seed (OEMCS)

From local market of  Tumkur Bitter gourd was 
purchased, seeds were obtained from fruit and dried. 
Seed coat was removed thoroughly crashed and oil was 
extract from Soxhlet method. In round bottom flask 
approximately 200ml of  petroleum ether was poured. 
At the centre of  the extractor 50g seed powder was 
placed in the thimble and Soxhlet was heated at 40-60°C. 
When solvent started boiling vapor ascends through the 
vertical tube into the condenser at the top and liquid 
condensate slowly dripped into the filter paper thimble 
in the centre. It was then removed from tube, dried in 
the oven, cooled in the desiccators and weighed again 
to determine the amount of  oil extracted. Crude oil was 
collected and store at cool and dark place in a airtight 
brown container bottle for further usages.

Determination of Acid Value

25ml of  diethyl ether and 25ml of  ethanol was mixed in 
a 250ml beaker. The resulting mixture was titrated as for 
the Laboratory Handbook, 1997 protocol.

Determination of Iodine Value

The method specified by ISO 396[20] was used to 
determine Iodine value of  Momordica charantia seed oil.

Determination of refractive index

A refractometer was used in this determination of  
refractive index of  an oil by M.Z. Kyari, 2008 method.[21]

Plasma recalcification time

As for the method of  Quick[22] Plasma recalcification 
time was determined. OEMCS (0-50μg) was pre-
incubated with 0.2mL of  citrated human plasma in the 
presence of  10mM Tris HCl (20μl) buffer pH7.4 for  
1 min at 37°C. Then 0.25 M CaCl2 (20μl) was added to the 
pre-incubated mixture and clotting time was recorded.

Preparation of platelet rich plasma (PRP)

PRP was prepared according to the method of  Ardlie 
and Han.[23]

Platelet aggregation

Platelet aggregation was done according to the method.
[24] Aliquots of  PRP were pre-incubated with various 
concentrations of  OEMCS(0-6μg) in 0.25ml reaction 
volume. The aggregation was initiated independently by 
the addition of  agonists, such as ADP and epinephrine 
and followed for 6min.

Antioxidant Activity
DPPH (2, 2-diphenyl-1-picrlhydrazyl) Radical 
Scavenging Activity

In brief, 0.1mM solution of  DPPH in ethanol was 
prepared. Different volume of  OEMCS (0-25µg) was 
mixed with 100μl of  DPPH. The mixture tubes were 
shaken vigorously and incubated for 30min at room 
temperature in the dark. The control was prepared 
as above without OEMCS, and ethanol was used for 
the baseline correction. The absorbance was read at 
517nm in a UV spectrophotometer. Reference standard 
compound being used was ascorbic acid and experiments 
were performed in duplicates. Radical scavenging 
activity was expressed as the inhibition percentage and 
was calculated using the following formula:

Antioxidant activity
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Lipid peroxidation

According to Ohakawa method[25] lipid peroxidation 
of  OEMCS was measured. NaNo2 (500μM) and 
OEMCS (0-150µg) was added to test tubes containing 
approximately 0-2mg of  protein from lysate of  PRP 
to all the tubes. To these tubes1.5ml of  acetic acid 
(pH 3.5, 20% v/v), SDS (8% w/v, 0.2ml) and 1.5ml 
thiobarbituric acid (0.8% w/v) was added and reaction 
mixture was boiled for 45min at 45-60°C and content 
was centrifuged at 2000rpm for 10min. The obtained 
adducts were extracted into 1-butanol (3ml) and the 
TBARS (Thiobarbituric Acid-Reactive Substance) 
formed was read photometrically at 532nm and 
quantified using TMP (1,1,3,3-tetramethoxypropane) as 
the standard.

Direct Hemolytic Activity

Direct erythrocytes lysis was determined using washed 
human erythrocytes. Briefly, washed RBC and phosphate 
buffered saline (PBS) in the ratio of  1:9 v/v were mixed. 
From the mix 1ml suspension was incubated with 
OEMCS (0-150μg) for about 1hr at 37°C. After the 
incubation reaction was terminated using 9ml of  ice-
cold PBS and centrifuged at 1000g for 10min at 37°C. 
The released quantity of  hemoglobin in the supernatant 
was read at 540nm. Activity was expressed as percentage 
of  hemolysis against 100% lysis of  cells due to addition 
of  water (positive) and phosphate buffered saline taken 
as negative controls.

Edema Inducing Activity

The procedure of  Vishwanath method was followed.[26]  
Groups of  five mice were injected separately in to 
the right foot pads with different OEMCS (0-200μg). 
The left foot pads received 20μl saline alone served as 
controls. After 1hr mice were anaesthetized by diethyl 
ether inhalation. Hind limbs were removed at the ankle 
joint and weighed. Weight increased was calculated as 
the edema ratio, which equals the weight of  edematous 
leg × 100/weight of  normal leg. Minimum edema dose 
(MED) was defined as the amount of  protein required 
to cause an edema ratio of  120%.

Hemorrhagic activity

Hemorrhagic activity was assayed as described by Kondo 
method.[27] A different concentration of  OEMCS 
(0-200μg) was injected (intradermal) independently into 
the groups of  five mice in 30μl saline. Group receiving 
saline alone serves as negative control and group 
receiving venom (2 MHD) as positive control. After 
3hr, mice were anaesthetized by diethyl ether inhalation. 
Dorsal patch of  skin surface was carefully removed 

and observed for hemorrhage against saline injected 
control mice. The diameter of  hemorrhagic spot on the 
inner surface of  the skin was measured. The minimum 
hemorrhagic dose (MHD) was defined as the amount 
of  the protein producing 10mm of  hemorrhage in 
diameter.

RESULTS
Characterization of OEMCS

Oil was extracted from the dried seeds of  Momordica 
charantia using Soxhlet apparatus with petroleum as 
a solvent at the temperature of  60°C for about 8 hr. 
Momordica charantia seed oil was characterized using 
GC-MS. Data obtained GC-MS suggested the presence 
of  20 different fatty acids having different retention 
time, which was compared with standards (C4-C24 
methyl esters, Sigma 18919) (Figure 1). Out of  the 
detected fatty acids about 38.67% of  saturated fatty 
acids and was 59.39% of  unsaturated fatty acids was 
identified. Interestingly, in case of  saturated fatty acids, 
highest percentage of  stearic Acid 36.50% and only 
1.49% of  palmitic acid was observed. On the other hand, 
polyunsaturated fatty acids (PUFA) content was about 
57.83% and Monounsaturated fatty acids (MUFA) less 
than 1.56% was observed. In case of  PUFAs 55.30% 
of  Cis-5, 8, 11, 14, 17-Eicosapentaenoic Acid, 2.22% 
Linoleic Acid, 1.25% Oleic Acid and 0.26% linoelaidic 
Acid was observed (Table 1). The refractive index of  
the oil was found to be 1.493 at 40°C and iodine value 
and Saponification value of  OEMCS was 66.7 and 168 
respectively in Table 2.

Figure 1: Plasma re-calcification time: (A) OEMCS(0-10μg) and 
(B) OEMCS(0-50μg) was pre-incubated with 0.2 ml of citrated 
human plasma in the presence of 20μl 10 Mm Tris–HCl buffer 
pH 7.4 for 1min at 37°C. 20μl of 0.25 M CaCl2 was added to the 

pre-incubated mixture and clotting time was recorded.
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OEMCS exhibits Biphasic effect on plasma 
coagulation

When OEMCS was studied for its effect on plasma 
coagulation cascade. Surprisingly, it exhibited biphasic 
effect on plasma recalcification time. OEMCS showed 
strong procoagulant effect at the volume 1to 10µg by 
decreasing the clotting time from control 194s to 33s 
(Figure 1A). However as the volume of  oil was increased 
above 10-50µg, it drastically shifted from procoagulation 
to anticoagulation by increasing the clotting time from 
194s to 467s (Figure 1B).

OEMCS Inhibits platelet aggregation

The effect of  OEMCS on platelet aggregation was 
analyzed using agonists such as ADP and epinephrine 

in platelet rich plasma. Interestingly, OEMCS showed 
44% of  ADP induced inhibition and 97% aggregation 
inhibition for agonist Epinephrine (Figure 2 and  
Figure 3. Both agonists induced platelet aggregation 
inhibition was at concentration of  0-6µg OEMCS.
(A)Traces of  platelet aggregation: Trace 1 (ADP 10µM); 
Trace 2 (ADP 10µM +2μg of  OEMCS); Trace 3 (ADP 
10µM + 4μgof  OEMCS); Trace 4 (ADP 10µM + 6μg 
of  OEMCS). The values represent ± SD of  three 
independent experiments. (B) Dose dependent platelet 
aggregation %. (C) Dose dependent platelet aggregation 
inhibition %.
Trace 1 (Epinephrine 5µM); Trace 2 (Epinephrine 
5µM+2μg of  OEMCS); Trace 3 (Epinephrine 5µM+ 
4μg of  OEMCS); Trace 4 (Epinephrine 5µM+6μg 
of  OEMCS). The values represent ± SD of  three 
independent experiments. (B) Dose dependent platelet 
aggregation %. (C) Dose dependent platelet aggregation 
inhibition %.

OEMCS exhibits antioxidant property

In vitro DPPH assay of  OEMCS showed strong 
antioxidant property in a dose dependent manner. 
OEMCS effectively scavenged DPPH free radicals. The 
efficient radical scavenging activity was observed at the 

Table 1: Fatty acid profile of OEMCS.
Carbonnumber Name of fatty acid Percentage 

C8:0 Caprylic Acid 0.01

C13:0 Tridecanoic Acid 0.01

C14:0 Myrstic Acid 0.01

C14:1 Myristoleic Acid 0.02

C16:0 Palmitic Acid 1.49

C16:1 Palmitoleic Acid 0.01

C17:0 HeptaDecanoic Acid 0.08

C17:1 Cis 10- HeptaDecanoic Acid 0.01

C18:0 Stearic Acid 36.50

C18:1N9T Elaidic Acid 0.02

C18: 1N9C Oleic Acid 1.25

C18: 2N6T Linoelaidic Acid 0.26

C18: 2N6C Linoleic Acid 2.22

C18:3N6 Gamma Linolenic Acid 0.53

C20:0 Arachidic Acid 0.01

C20:1 Cis-11-Eicosenoic Acid 0.26

C18:3N3 LinolenicAcid 0.02

C22:0 Behenic Acid 0.03

C20:3N6 Cis-8,11,14- Eicosatrienoic 
Acid

0.01

C20:5N3 Cis-5,8,11,14,17-
Eicosapentaenoic Acid

55.30

Total Saturated Fat
Total Unsaturated Fat

MUFA
PUFA

38.67%
59.39%
1.56%

57.83%

Table 2: Physical parameters of OEMCS.
Property Value 

Iodine value 66.7 
Acid value 1.32 

Saponification 168 
Refractive index 1.493 at 40°C 

Figure 2: Platelet aggregation was initiated by adding ADP as 
an agonist.

Figure 3: Platelet aggregation was initiated by adding  
Epinephrine as an agonist.
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concentration of  0-150µg and the observed percentage was 
found to be 80% that was compared with the positive 
control Vitamin C (Figure 4). Oxidative stress was also 
determined by non-enzymatic parameter in platelet 
rich plasma. Thus, the level of  lipid peroxidation was 
measured in terms of  malondialdehyde (MDA) levels 
and a remarkable increase was observed in NaNo2 
induced group. Interestingly, OEMCS decreased 80% 
lipid per oxidation when compared with NaNo2 treated 
PRP alone at the highest dose of  150µg. however, 
OEMCS alone did not show alteration (Figure 5).

OEMCS is devoid of toxic property

OEMCS did not cause hemolysis to RBC (Figure 6), 
hemorrhage (Figure 6), and edema in experimental 
animals (data not shown), revealed its non-toxic nature. 
Packed human erythrocytes and phosphate buffered 
saline (PBS) incubated with different concentration of  
OEMCS (0-150μl) independently for 1hr at 37°C. +ve 
control: Water, –ve control: PBS for %of  hemolysis. 

The amount of  hemoglobin released in the supernatant 
was measured at 540 nm.

DISCUSSION
Current study investigates the presence of  fatty acids and 
their role on plasma coagulation, platelet aggregation and 
oxidative stress. The fatty acid composition of  OEMCS 
was determined by comparing the relative retention 
times and the mass spectra of  oil from the data library. 
The fatty acid profile obtained from GCMS suggested 
that the presence of  lipids at a fair percentage. Saturated 
fat-38.67%, unsaturated fat-59.39% (MUFA-1.56% and 
PUFA-57.83). The iodine value of  extracted fatty acid 
was found to be 66.7 with the refractive index of  1.493 at 
40°C and saponification value was 168. Polyunsaturated 
fatty acids of  oil from different sources exhibits vast 
beneficiary effects and PUFA known to play important 
roles in various physiological and pathological processes.[28] 

Recent studies have shown that someomega-3 (w-3) 
PUFAs, such as eicosapentaenoic acid (EPA) and 
dodecahexaenoic Acid (DHA)have protective effects 
on acute and chronic UV-induced changes.[29,30] Raw oil 
is used as an astringent in fungicidal lotion, insecticide 
and has shown moderate insect-repellent properties.[31] 

Anti-inflammatory and antioxidant potential of  flaxseed 
was showed in animal models.[32] The oil from bergamot 
extract and Citrus essential oil showed hypolipidemic, 
hypoglycemic and anti-cancer properties.[33,34] Momordica 
charantia seed oil exhibits Cytotoxic effect in tumors cells.[9] 

Feeding of  Bitter melon oil increases the number of  
apoptotic cells and reduce cell proliferation activity.[35]  

Anti-adiposity effect of  bitter melon seed oil was 
reported.[36] OEMCS exhibited biphasic effect on 
plasma recalcification time. OEMC, showed strong 
procoagulant effect at the concentration 1to 10µg by 

Figure 4: DPPH Radical Scavenging Activity: Dose  
dependent DPPH scavenging ability of OEMCS(0-25μg).  

-ve conrtol:DDPH alone and +ve control: Vitamin C,volume of 
OEMCS.

Figure 6: Direct Hemolytic assay.

Figure 5: Effect of OEMCS on lipid peroxidation.
a: without treatment and sample a*: oxidative stress inducer NaNo2 treated, from b**to 
b***: oxidative stress inducer and sample OEMCS (50-150µg) with different volume. 
C: with sample and without treatment. Each value represents the mean ± S.D. (n=3). 
*Significantly reduced stress in treated PRP when compared to NaNo2.
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decreasing the clotting time from control 194s to 33sec. 
However as the concentration of  oil was increased 
above 10µgit drastically shifted from procoagulation 
to anticoagulation by increasing the clotting time from 
194sec to 400sec. This study may be explains OEMCS 
has dual functions in the coagulation system. It may act 
as a procoagulant to promote thrombus when bleeding 
occurs and also act as an anticoagulant while bleeding. 
During vascular injury blood loss will be prevented by 
hemostasis. However, the genetic and environmental 
factors may imbalance the hemostatic pathway that 
eventually leads to thrombosis.[37] Some compounds 
isolated from plants display hemostatic activity. Several 
plants extract exhibits pro-coagulant and anti-coagulant 
effect on blood hemostasis. For instance, latex of  Jatropha 
curcas, garlic oil, Phenolic acids such as p-coumaric, 
syringic, vanillic, Caffeic and protocatechuic acids.[38-40] 

Hence OEMCS may prove to be a good hemostatic 
bioactive component. Furthermore, the effect of  
OEMCS on platelet aggregation was analyzed using 
agonists such as ADP and epinephrine. Interestingly, 
OEMCS in platelet rich plasma showed 44% for ADP 
and 97% for epinephrine platelet aggregation inhibition. 
This finding is in streak with a number of  previous 
studies, Effects of  polyunsaturated omega-3 fatty 
acid son antiplatelet therapy. Fish oil has been shown 
to reduce stimulated platelet aggregation and increase 
bleeding time.[36] Eicosapentaenoic acid on platelet 
function. High omega-3 fatty acid intake or a high plasma 
eicosapentaenoic concentration have been reported to 
exhibit reduced thrombogenicity by decreasing platelet 
aggregation and cardio protective effects. During 
hemostasis Platelet activation by several physiological 
agonists namely, collagen, ADP, thrombin, epinephrine 
and platelet activating factor play a crucial role in the 
primary hemostasis. However, similar to coagulation 
factors overexcited activation of  the platelets due to 
genetic/environmental factors contributes equally for 
the thrombotic.[37] Hence from current exploration of  
OEMCS on platelet aggregation may primarily confirm 
to be betterment for thrombotic disorder. A number of  
scientific studies have revealed that the oil extracts from 
seeds of  different plants showed strong antioxidant 
properties. Antioxidant properties of  andiroba oil.
[38] Sesquiterpene from the Essential Oil of  Aquilari 
acrassna.[39] Essential oil from Dracocephalum kotschyi 
Boiss.[40]Accordingly antioxidant property of  OEMCS 
Oil was tested by DPPH and LPO assays, OEMCS 
oil showed bleaching of  DPPH absorption reflects 
on proton donating ability and there by free radical 
scavenging ability was confirmed. DPPH test clearly 
demonstrated the antioxidant activity of  OEMCS. The 

observed antioxidant activity of  an OEMCS attributed 
to the presence of  great quantity fatty acids (MUFA and 
PUFA). Lipids and proteins oxidation is a key event that 
predicts the marked oxidative stress. Lipid peroxidation 
is a key marker to indicate the oxidative stress in cells. 
OEMCS suppressed the elevation of  oxidative stress 
marker LPO. The mechanism oxidative stress arises 
from an imbalance between oxidants and antioxidants 
in favor of  excessive generation of  free radicals and 
this elevates biomolecules with consequent loss of  its 
biological functions and/or homeostatic imbalances.[41] 
Increased oxidative stress enhance the accumulation of  
ROS/RNS can result in a number of  deleterious effects 
such as lipid peroxidation, protein oxidation and DNA 
damage in turn leads to potential oxidative damage to 
cells and tissues.[42] Some of  the pathological condition 
linked with the oxidative stress that includes diabetes, 
malaria, chronic renal failure, uremic syndrome, anemia 
and thalassemia. In this study, surprisingly OEMCS 
showed strong potency towards suppression of  lipid 
peroxidation. Interestingly, OEMCS did not cause 
hemolysis when it was treated with RBC and did not 
cause hemorrhage and edema in experimental mice 
suggesting its non-toxic nature.
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SUMMARY
Seed oil was extracted from Momordica charantia 
(Bitter gourd). The extracted oil was characterized 
by using GC-MS, and the fatty acid profile showed 
a high percentage of  MUFA and PUFA. OEMCS 
exhibits a biphasic effect in coagulation assay at 
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low concentrations and showed procoagulant and 
at increased concentrations anticoagulant activity. 
Interestingly, OEMCS was demonstrated as a good 
antiplatelet agent by inhibiting ADP and epinephrine 
agonist-induced platelet aggregation in PRP. However 
antioxidant property of  oil was observed in DPPH and 
LPO assays and also proved to be nontoxic in nature. In 
conclusion, the current study for the first time reports 
the biphasic effect on plasma coagulation, antiplatelet 
and antioxidant activities of  oil of  Momordica charantia 
seed. Thus OEMCS could be valuable candidate in the 
management of  thrombotic disorders and pathological 
conditions of  oxidative stress.

REFERENCES
1. Manchanda SC, Passi SJ. Selecting healthy edible oil in the Indian context. 

Indian Heart J. 2016;68(4):447-9. doi: 10.1016/j.ihj.2016.05.004, PMID 
27543465.

2. Sbihi HM, Nehdi IA, Al-Resayes SI. Characterization of white Mahlab 
(Prunus mahaleb L.) seed oil: A rich source of alpha-eleostearic acid. J Food 
Sci.2014;79(5):C795-801. doi: 10.1111/1750-3841.12467.

3. Kraujalis P, Venskutonis PR, Pukalskas A, Kazernavičiūtė R. Accelerated 
solvent extraction of lipids from Amaranthus spp. seeds and characterization 
of their composition. LWT Food Sci Technol. 2013;54(2):528-34. doi: 
10.1016/j.lwt.2013.06.014.

4. Singh S, Majumdar DK, Rehan HM. Evaluation of anti-inflammatory potential 
of fixed oil of Ocimum sanctum (Holybasil) and its possible mechanism 
of action. J Ethnopharmacol. 1996;54(1):19-26. doi: 10.1016/0378-
8741(96)83992-4, PMID 8941864.

5. Zuhair HA, Abd El-Fattah AA, El-Sayed MI. Pumpkin-seed oil modulates 
the effect of felodipine and captopril in spontaneously hypertensive rats. 
Pharmacol Res. 2000;41(5):555-63. doi: 10.1006/phrs.1999.0622, PMID 
10753555.

6. Boaduo NK, Katerere D, Eloff JN, Naidoo V. Evaluation of six plant species 
used traditionally in the treatment and control of diabetes mellitus in 
South Africa using in vitro methods. Pharm Biol. 2014;52(6):756-61. doi: 
10.3109/13880209.2013.869828, PMID 24559378.

7. Hammer KA, Carson CF, Riley TV. Antimicrobial activity of essential oils and 
other plant extracts. J Appl Microbiol. 1999;86(6):985-90. doi: 10.1046/j.1365-
2672.1999.00780.x.

8. Nawirska-Olszańska A, Kita A, Biesiada A, Sokół-Łętowska A, Kucharska AZ. 
Characteristics of antioxidant activity and composition of pumpkin seed 
oils in 12 cultivars. Food Chem. 2013;139(1-4):155-61. doi: 10.1016/j.
foodchem.2013.02.009, PMID 23561092.

9. Suzuki R, Noguchi R, Ota T, Abe M, Miyashita K, Kawada T. Cytotoxic 
effect conjugated trienoic fatty acids on mouse tumor and human monocytic 
leukemia cells. Lipids. 2001;36(5):477-82. doi: 10.1007/s11745-001-0746-0, 
PMID 11432460.

10. Tedesco Yoshime L, Illana Louise Pereira de Melo, José Augusto Gasparotto 
Sattler, Eliane Bonifácio Teixeira de Carvalho and Jorge Mancini-Filho. 
Bitter gourd (Momordica charantia L.) seed oil as a naturally rich source of 
bioactive compounds for nutraceutical purposes. Nutrire. 2016;41:12.

11. Ip C, Chin SF, Scimeca JA, Pariza MW. Mammary cancer prevention by 
conjugated dienoic derivative of linoleic acid. Cancer Res. 1991;51(22):6118-24. 
PMID 1933874.

12. Belury MA, Nickel KP, Bird CE, Wu Y. Dietary conjugated linoleic 
acid modulation of phorbol ester skin tumor promotion. Nutr Cancer. 
1996;26(2):149-57. doi: 10.1080/01635589609514471, PMID 8875552.

13. Ahmed I, Adeghate E, Cummings E, Sharma AK, Singh J. Beneficial effects 
and mechanism of action of Momordica charantia juice in the treatment 
of streptozotocin-induced diabetes mellitus in rat. Mol Cell Biochem. 
2004;261(1-2):63-70. doi: 10.1023/b:mcbi.0000028738.95518.90, PMID 
15362486.

14. Chen PH, Chen GC, Yang MF, Hsieh CH, Chuang SH, Yang HL, et al. Bitter 
melon seed oil–attenuated body fat accumulation in diet-induced obese mice 
is associated with cAMP-dependent protein kinase activation and cell death 
in white adipose tissue. J Nutr. 2012;142(7, July):1197-204. doi: 10.3945/
jn.112.159939, PMID 22623391.

15. Tisdale MJ, Dhesi JK. Inhibition of weight loss by omega-3 fatty acids in 
an experimental cachexia model. Cancer Res.1990;50(16):5022-6. PMID 
2379167.

16. Leelaprakash G, Rose JC, Gowtham BM, Javvaji PK, Prasad S A. In vitro 
antimicrobial and antioxidant activity of Momordica charantia Leaves. 
Pharmacophore. 2011;2(4):244-52.

17. Abakaka JA, Ameh DD, Ameh FA. Nutritional and industrial qualities of 
rubber seed oils. Nigerian. J Technol Res. 1989;11:1-21.

18. Kyari MZ. Extraction and characterization of seed oils. Int Agrophys. 
2008;22(2):139-42.

19. Quick AJ, Stanley-Brown M, Bancroft FW. A study of the coagulation defect 
in hemophilia and in jaundice. Am J Med Sci. 1935;190(4):501-10. doi: 
10.1097/00000441-193510000-00009.

20. Ardlie NG, Han P. Enzymatic basis for platelet aggregation and release: 
The significance of the’ platelet atmosphere’ and the relationship between 
platelet function and blood coagulation. Br J Haematol. 1974;26(3):331-56. 
doi: 10.1111/j.1365-2141.1974.tb00477.x, PMID 4851871.

21. Born GV. Aggregation of blood platelets by adenosine diphosphate and its 
reversal. Nature. 1962;194:927-9. doi: 10.1038/194927b0, PMID 13871375.

22. Ohkawa H, Ohishi N, Yagi K. Assay for lipid peroxides in animal tissues 
by thiobarbituric acid reaction. Anal Biochem. 1979;95(2):351-8. doi: 
10.1016/0003-2697(79)90738-3, PMID 36810.

23. Vishwanath BS, Kini RM, Gowda TV. Characterization of three 
edema-inducing phospholipase A2 enzymes from habu (Trimeresurus 
flavoviridis) venom and their interaction with the alkaloid aristolochic acid. 
Toxicon.1987;25(5):501-15. doi: 10.1016/0041-0101(87)90286-8, PMID 
3617087.

24. Kondo H, Kondo S, Itezawa H, Murata R, Ohasaka A. A study on the 
quantitative method from determination of hemorrhagic activity of Habu 
snake venom. Jpn J Med Sci Biol. 1969;13:43-51.

25. Jin XJ, Kim EJ, Oh IK, KimYK, Park CH, Chung JH. Prevention of UV-
induced skin damages by 11,14,17-eicosatrienoicacid in hair less mice in 
vivo. J Korean Med Sci. 2010;25(6):930-7. doi: 10.3346/jkms.2010.25.6.930, 
PMID 20514317.

26. Kim HH, Cho S, Lee S, Kim KH, Cho KH, Eun HC, et al. Photoprotective and 
anti-skin-aging effects of eicosapentaenoic acid in human skin in vivo. J Lipid 
Res. 2006;47(5):921-30. doi: 10.1194/jlr.M500420-JLR200, PMID 16467281.

27. The wealth of India. A dictionary of Indian raw materials and industrial 
products, vol 4(J-Q),1st supplement series. National Institute of Science 
Communication and New Delhi: Information Resources, CSIR. 2006;41-4.

28. Mollace V, Sacco I, Janda E, Malara C, Ventrice D, Colica C, et al. 
Hypolipemic and hypoglycaemic activity of bergamot polyphenols: From 
animal models to human studies. Fitoterapia. 2011;82(3):309-16. doi: 
10.1016/j.fitote.2010.10.014, PMID 21056640.

29. Delle Monache S, Sanità P, Trapasso E, Ursino MR, Dugo P, Russo M. 
Mechanisms underlying the anti-tumoral effects of Citrus Bergamia juice. 
PLoSONE. 2013;8:e61484.

30. Kohno H, Suzuki R, Noguchi R, Hosokawa M, Miyashita K, Tanaka T. Dietary 
conjugated linolenic acid inhibitions azoxymethane-induced colonic aberrant 
crypt foci in rats. Jpn J Cancer Res. 2002;93(2):133-42. doi: 10.1111/j.1349-
7006.2002.tb01251.x, PMID 11856476.

31. Crawley JT, Lane DA. The haemostatic role of tissue factor pathway inhibitor. 
Arterioscler Thromb Vasc Biol. 2008;28:233-42.

32. Osoniyi O, Onajobi F. Coagulant and anticoagulant activities in Jatropha 
curcas latex. J Ethnopharmacol. 2003;89(1, November):101-5. doi: 10.1016/
s0378-8741(03)00263-0, PMID 14522439.

33. Cantwell AM, Di Cera ED. Rational design of a potent anticoagulant thrombin. 
J Biol Chem. 2000;275(51):39827-30. doi: 10.1074/jbc.C000751200, PMID 
11060281.

34. Chan KC, Yin MC, Chao WJ. Effect of diallyl trisulfide-rich garlic oil on blood 
coagulation and plasma activity of anticoagulation factors in rats. Food Chem 
Toxicol. 2007;45(3):502-7. doi: 10.1016/j.fct.2006.10.005, PMID 17123684.



Manjappa and Sannaningaiah.: Biphasic Effect of Oil Extract of Momordica charantia seed  

764 Asian Journal of Biological and Life Sciences, Vol 11, Issue 3, Sep-Dec, 2022

35. Huang L, Cuiwu Lina AL, Baoyao W. Jianwen Teng and Lue Li. Pro-coagulant 
activity of phenolicacids isolated from blume A riparia. Nat Prod Commun. 
2010;5(8):1263-6.

36. McEwen BJ. The influence of diet and nutrients on platelet function. Semin 
Thromb Hemost. 2014;40(2):214-26. doi: 10.1055/s-0034-1365839, PMID 
24497119.

37. Manjappa B, Gangaraju S, Girish KS, Kemparaju K, Gonchigar SJ,  
Shankar RL, et al. Bitter gourd seed extract exhibits strong anticoagulant 
effect by specifically interfering in intrinsic pathway of blood coagulation 
and dissolves fibrin clot. Blood Coagul Fibrinolysis. 2015;26(2):191-9. doi: 
10.1097/MBC.0000000000000191, PMID 25192240.

38. Martin PD, Malkowski MG, Box J, Esmon CT, Edwards BF. New insights into 
the regulation of the blood clotting cascade derived from the X-ray crystal 
structure of bovine meizothrombin des F1 in complex with PPACK. Structure. 
1997;5(12):1681-93. doi: 10.1016/s0969-2126(97)00314-6, PMID 9438869.

39. Hussain MS, Jahan N, Or Rashid MM, Hossain MS, Chen U, Rahman N. 
Antihyperlipidemic screening and plasma uric acid reducing potential 
of Momordica charantia seeds on Swiss albino mice model. Heliyon. 
2019;5(5):e01739. doi: 10.1016/j.heliyon.2019.e01739, PMID 31193394.

40. Ashrafi B, Ramak P, Ezatpour B, Talei GR. Investigation on chemical 
composition, antimicrobial, antioxidant, and cytotoxic properties of essential 
oil from Dracocephalum Kotschyi Boiss. Afr J Tradit Complement Altern Med. 
2017;14(3):209-17. doi: 10.21010/ajtcam.v14i3.23, PMID 28480433.

41. Pisoschi AM, Pop A. The role of antioxidants in the chemistry of oxidative 
stress: A review. Eur J Med Chem. 2015;97:55-74. doi: 10.1016/j.
ejmech.2015.04.040, PMID 25942353.

42. Lushchak VI. Free radicals, reactive oxygen species, oxidative stress and 
its classification. Chem Biol Interact. 2014;224:164-75. doi: 10.1016/j.
cbi.2014.10.016, PMID 25452175.

Cite this article: Manjappa B, Sannaningaiah D. Oil Extract of Momordica charantia Seed (OEMCS) Exhibits Biphasic Effect 
on Blood Coagulation, Antiplatelet and Antioxidant Properties. Asian J Biol Life Sci. 2022;11(3):757-64.


