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ABSTRACT 
 
Platelet aggregation, a pathological process in which platelets adhere to blood vessels and release inflammatory mediators, contributes to vascular and 
cardiac complications. This study evaluated the in-vitro synergistic anti-platelet activity of Zingiber officinale (ginger) and Allium sativum (garlic). 
Fresh and dried extracts were prepared using the maceration technique, and phytochemical screening revealed the presence of alkaloids, flavonoids, 
carbohydrates, and glycosides. The anti-platelet effect was assessed using platelet-rich plasma and platelet-poor plasma obtained from a healthy poultry 
bird. A mixture of garlic and ginger extracts in a 5:1 ratio demonstrated significant inhibition of platelet aggregation in both fresh (p < 0.01) and dried 
(p < 0.01) extracts, with dried extracts exhibiting the highest percentage of platelet inhibition. These findings suggest that the combination of Zingiber 
officinale and Allium sativum has potent synergistic anti-platelet activity, supporting its potential role as a natural therapeutic agent against platelet-
mediated vascular disorders. 
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INTRODUCTION 
  
Medicinal plants have been used in healthcare for centuries, 
playing a crucial role in disease prevention and treatment1. Their 
natural compounds provide medicinal properties, making them 
useful for curing various diseases and generating income. 
Ayurveda and other Indian literature mention their use in treating 
various ailments1. This study focuses on understanding the 
medicinal uses of plants and scientific investigation to confirm 
their medicinal values. Thrombosis is mainly driven by platelet 
activation and aggregation2. With the rising incidence of 
thrombotic disorders, there is an increasing need for novel anti-
platelet agents that can effectively prevent and manage arterial 
thrombosis while reducing unwanted side effects3-5. Traditional 
medicinal herbs have been used for centuries to treat various 
human diseases, and many safe and effective compounds have 
been identified through pharmacological investigations6-8. As 
complementary therapeutic options, traditional medicinal herbs 
offer significant potential for drug development. However, their 
clinical use is often constrained by limited understanding of their 
efficacy and biological mechanisms9. Consequently, detailed 
studies on the mechanisms of action of traditional medicinal herbs 
are essential to support their use as alternative therapeutic 
agents10. This study highlights current insights into the 
mechanisms by which traditional medicinal herbs regulate 
platelet function and exert anti-platelet and antithrombotic 
effects11. 
 
Anti-platelet activity in Ginger 
Gingerol compounds and their derivatives are more potent anti-
platelet agents than aspirin12. [8]-Paradol, a natural constituent of 
ginger, was found to be the most potent COX-1 inhibitor and anti-
platelet aggregation agent13. The mechanism underlying AA-

induced platelet aggregation inhibition may be related to 
attenuation of COX-1/Tx synthase enzymatic activity14. 
 
Anti-platelet activity in Garlic  
Garlic exhibits cholesterol- and lipid-lowering, antihypertensive, 
and antioxidant properties, making it effective in the prevention 
and treatment of cardiovascular diseases15. It also possesses 
antithrombotic, fibrinolytic, and antiplatelet activities. Alliin, the 
major sulfur-containing compound in garlic, is converted to 
allicin by the enzyme alliinase when garlic is crushed or 
chewed16. Allicin is considered the primary bioactive component 
responsible for garlic’s pharmacological effects. Additionally, 
ajoene, a secondary metabolite of alliin, has potent antiplatelet 
activity and has been shown to synergistically enhance the effects 
of antiplatelet drugs such as forskolin, indomethacin, and 
dipyridamole17,18.                       
 
MATERIALS AND METHODS 
 
Collection of sample  
Ginger (Zingiber officinale) rhizomes and garlic (Allium sativum) 
bulb were purchased from local vegetable market in Anjarakandy, 
Kannur, Kerala, India. 
 
Sample Preparation  
Sample 1 (Dried sample) 
The Ginger (Zingiber officinale) was peeled and cut into small 
pieces then it was dried in sunlight for 1 week and dried ginger 
was collected for extraction process18. The skin of Garlic (Allium 
sativum) was peeled off and was cut into small pieces, then it was 
dried in sunlight for 10 days followed by drying in shade for 2 
days. The dried garlic and ginger were then subjected as a mixture 
in 5:1 ratio to extraction process19,20. 
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Sample 2 (Fresh sample) 
For conducting fresh studies, the Ginger and Garlic (5:1) was 
used as a mixture for extraction process using alcohol (99.5% 
methanol). 
 
Extraction of sample  
Extraction of dried samples: The dried garlic and ginger was 
grinded separately in a mixer grinder until fine powder of each is 
obtained. 5g of dried ginger powder and 1g of garlic powder were 
weighed using sensitive balance and then suspended in 100 ml of 
methanol in conical flask with continuous shaking by extractive 
exhaustion method till maximum extraction is achieved21,22. 
Strain the solution using filter paper no. 4 and then the filtrate was 
collected in a container the filtrate was dried in an room 

temperature at 25 0C and the final dried product was stored in 
freezer at -10 0C throughout the study23. 
 
Extraction of Fresh sample: Fresh garlic and ginger was peeled 
off and cut into small pieces and were grinded in a mixer grinder 
separately till maximum grinding was achieved. The grinded 
ginger and garlic were weighed using sensitive balance in ratio of 
5:1 and then suspended in 100 ml of methanol in conical flask 
with continuous shaking for 24 hours (maceration)24. Then it was 
allowed to extract for 3 days in methanol solution. Strain the 
solution using filter paper no.4 and then the filtrate was collected 
in a container25. The filtrate was dried in oven at 100oc for 30 
min, Then the final dried product was stored in freezer at -10 0C 
throughout study26,27. 
 

Phytochemical Screening  
 

Table 1: Phytochemical screening of mixture of dried garlic and ginger 
 

Test Procedure Inference 
Mayers test  1ml of filtrate add Dil. HCl, shaken well and filter. Take a small amount 

of acidic extract and add 2- drops of Mayer’s reagent down the side 
Creamy precipitate seen 
Presence of Alkaloid 

Molisch test  2ml of sample add 2- drops of Molisch’s reagent. Tilt the test tube add 1-
2 ml of concentrated sulfuric acid     

Violet ring forms at junction  
Presence of Carbohydrate 

Alkaline reagent 
test 

To a 2ml of sample extract add 2-3 drops of NaOH solution. An intense 
yellow color forms. Add a few drops of dilute HCl to the yellow solution.  

Intense yellow color formation with NaOH 
followed by disappearance of color upon 
adding dil HCl 
Presence of Flavonoids 

Bromine water test  Add the test solution to the 2ml of bromine water Yellow colour precipitate seen  
Presence of Glycoside 

 
Table 2: Phytochemical screening of fresh mixture of Ginger and garlic 

 
Test Procedure Inference 
Mayers test  1ml of filtrate add Dil. HCl, shaken well and filter. Take a small amount 

of acidic extract and add 2- drops of Mayer’s reagent down the side 
Creamy precipitate seen 
Presence of Alkaloid 

Molisch test  2ml of sample add 2- drops of Molisch’s reagent. Tilt the test tube add 1-
2 ml of concentrated sulfuric acid     

Violet ring forms at junction  
Presence of Carbohydrate 

Alkaline reagent 
test 

To a 2ml of sample extract add 2-3 drops of NaOH solution. An intense 
yellow color forms. Add a few drops of dilute HCl to the yellow solution.  

Intense yellow color formation with NaOH 
followed by disappearance of color upon 
adding dil HCl 
Presence of Flavonoids 

Bromine water test  Add the test solution to the 2ml of bromine water Yellow colour precipitate seen  
Presence of Glycoside 

 
In-vitro Anti-Platelet Activity 
To prepare platelet-poor plasma (PPP) and platelet-rich plasma 
(PRP), whole blood was collected from a poultry bird and stored 
in an anti-coagulant tube such as EDTA, citrate, or heparin, 
ensuring thorough mixing by gently inverting the tubes. 
Subsequently, a clean centrifuge tube was labelled as "PPP," and 
the whole blood was carefully transferred into it using a sterile 
pipette, taking care to avoid disturbing the sedimented cells at the 
bottom of the anticoagulant tube. The whole blood underwent 
centrifugation at a relatively high speed (e.g., 1500-2000 x g) for 
10-15 minutes at room temperature. After centrifugation, three 
distinct layers were visible in the tube: plasma at the top, the buffy 
coat (comprising white blood cells and platelets) in the middle, 
and red blood cells at the bottom28. 
 
Plasma was then meticulously collected from the upper layer 
using a pipette, ensuring the buffy coat and red blood cell layer 
remained undisturbed. This plasma was transferred to a clean 
centrifuge tube labelled as "PPP" and centrifuged again at a 
higher speed (e.g., 3000-5000 x g) for an additional 10-15 
minutes to completely remove platelets29.  
 
The resulting platelet-poor plasma (PPP) was collected from the 
top layer and transferred to a clean container for further use or 
storage. In parallel, platelet-rich plasma (PRP) was prepared by 

following similar steps as for PPP but centrifuging the whole 
blood at a relatively low speed (e.g., 150-250 x g) for 10-15 
minutes. 
 
PRP was carefully collected from the layer just above the buffy 
coat and transferred to a clean centrifuge tube labelled as "PRP." 
Adjustments to the platelet concentration in PRP could be made, 
if necessary, through dilution or concentration using the 
centrifuge. Finally, the PRP was ready for utilization in various 
experiments or clinical procedures. Proper aseptic techniques 
were employed throughout to prevent contamination, and 
centrifugation conditions were adjusted as needed for optimal 
results30,31. 
 
Anti-platelet Activity Assay: A 100μL PRP and PPP, was made 
up to 150 μL using distilled water. The absorbance of PRP was 
measured using a spectrophotometer at a wavelength of 600nm, 
with PPP serving as the blank. This is marked as OD [T1] 
Treatment and incubation: To each test tube containing a 100μL 
PRP or 100μL PPP, 50μL of 100 mg/ml test samples was added, 
and the mixture was incubated at 37°C for 20 minutes. Platelet 
aggregation was initiated with induction by arachidonic acid 
(0.5mM). The absorbance of PRP was measured using a 
spectrophotometer at a wavelength of 600nm, with PPP serving 
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as the blank32. This is marked as OD [T2]. Control groups were 
maintained without the addition of samples.  
 
Their absorbance before and after incubation were marked as 
OD[T3] and OD[T4] respectively.  
 

Platelet aggregation % in test samples = ([𝑇1]−𝑂𝐷[𝑇2])𝑂𝐷[𝑇1} × 100 
Platelet aggregation % in control samples = ([𝑇3]−𝑂𝐷[𝑇4])𝑂𝐷[𝑇4} × 

100 
 

Aggregation inhibition % = (Platelet aggregation in control−Platelet 
aggregation in test) Platelet aggregation in control × 100 

 
 

 
 

Figure 1: Rhizomes of Ginger 
 

 
 

Figure 2: Garlic bulb 
 

 
 

Figure 3: Extract of dried garlic 
and ginger mixture 

 
 

Figure 4: Extract of fresh garlic 
and ginger mixture

 
RESULT 
 

Table 3: Percentage Platelet inhibition of Garlic and Ginger extract alone 
 

Sample % Platelet Inhibition 
Garlic (1μg/μL) 10.371±0.23 
Ginger (5μg/μL) 18.375±1.32 

 
Table 4: Percentage of platelet inhibition in Mixture of Garlic and Ginger extract 

 
Sample OD % Platelet Aggregation % Platelet Inhibition 

Fresh[S1] 
Ginger and Garlic 

Ratio:(5:1) 
Concentration(50μL) 

[T1 0.2759 32.08 
 

 
[T2] 0.1874 
[T3] 0.2698 46.81 

 
31.48±0.12** 

 [T4] 0.1435 
Dry[S2] 

Ginger and Garlic 
Ratio:(5:1) 

Concentration(50μL) 

[T1] 0.2513 28.85  
[T2] 0.1688 
[T3] 0.2676 4.09 33.04±0.22** 

 [T4] 0.1523 
Standard (Aspirin) 

Concentration(100μg/ml) 
[T1] 0.2634 38.06 

 
 

[T2] 0.1744 
[T3] 0.2746 48.45 

 
42.45±0.14*** 

 [T4] 0.1545 
 

Values are expressed as mean ± SEM, p<0.05*,p<0.01**,p<0.001*** as compared with garlic or ginger extract alone 
 

 
 

Figure 5: % Platelet inhibition of samples against Garlic and Ginger 
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DISCUSSION 
 
Platelet hyperactivity is a major contributor to thrombotic 
disorders, and natural agents with anti-platelet properties are of 
growing interest due to their safety profile. While Zingiber 
officinale (ginger) and Allium sativum (garlic) have individually 
demonstrated modest antiplatelet effects, their combined 
potential had remained unexplored. In this study, we demonstrate 
that the combination of ginger and garlic extracts produces 
significantly greater inhibition of platelet aggregation compared 
with either agent alone (p < 0.01), indicating a synergistic 
interaction. This enhanced activity likely arises from 
complementary bioactive compounds—gingerols and shogaols in 
ginger, and allicin and ajoene in garlic—which converge to 
inhibit thromboxane A₂ synthesis and downstream platelet 
activation. Notably, dried alcoholic extracts exhibited slightly 
higher potency than fresh extracts, suggesting that drying may 
concentrate or convert bioactive constituents into more 
efficacious forms, thereby enhancing their antiplatelet effect25. 
 
Our findings exemplify the concept of polypharmacology, where 
multi-component botanical combinations target overlapping 
pathways to produce greater therapeutic outcomes. The observed 
synergy highlights the potential of ginger–garlic combinations as 
natural adjuncts for thrombotic risk management, particularly in 
populations with contraindications to conventional anti-platelet 
therapy. 
 
While these in vitro results are promising, further in vivo and 
clinical studies are warranted to evaluate pharmacokinetics, 
bioavailability, and therapeutic efficacy in humans. Collectively, 
this study provides a mechanistic and translational rationale for 
developing standardized herbal formulations combining ginger 
and garlic as a novel, multi-targeted anti-platelet strategy. 
 
CONCLUSION 
 
The study evaluated the antiplatelet activity of combined 
Zingiber officinale and Allium sativum using two preparations: 
fresh (S1) and dried (S2) extracts. Platelet-rich plasma (PRP) 
and platelet-poor plasma (PPP) were prepared from blood 
collected in sodium citrate tubes, treated with the test samples, 
and incubated. Platelet aggregation was then induced using 
arachidonic acid, and absorbance was measured before and 
after treatment. The results demonstrated that the combination 
of garlic and ginger produced a synergistic anti-platelet effect 
compared with either agent alone. Both fresh and dried extracts 
inhibited platelet aggregation, with the dried extract showing a 
higher percentage of inhibition than the fresh extract. 
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