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Abstract 
Hypercholesterolemia, a major risk factor for cardiovascular diseases, has become a significant 
global health concern. Conventional lipid-lowering agents, though effective, often carry side effects 
that drive the search for safer alternatives. In recent years, medicinal plants from the Zingiberaceae 
family have gained attention for their potential role in managing cholesterol levels due to their rich 
phytochemical content, including flavonoids, terpenoids, and phenolic compounds. This review aims 
to explore the therapeutic efficacy of Zingiberaceae family plants, particularly focusing on Zingiber 
officinale (ginger), Curcuma longa (turmeric), and Alpinia galanga (greater galangal), in the 
management of hypercholesterolemia. The bioactive compounds within these plants have shown 
promising effects on lipid metabolism, including the reduction of total cholesterol, low-density 
lipoprotein (LDL), and triglycerides, while elevating high-density lipoprotein (HDL). This review 
will also discuss the molecular mechanisms underlying the cholesterol-lowering effects of 
Zingiberaceae species, providing insight into their potential as complementary therapies in 
hypercholesterolemia management. 
Keywords: Hypercholesterolemia, Herbal treatment, Lipid metabolism, Zingiber officinale, 
Curcuma longa, Alpinia galangal 
 

Introduction 
 

Hypercholesterolemia, the presence of high 
levels of cholesterol in the blood, is a well-
recognized risk factor for cardiovascular 
diseases (CVD), which remain the leading 
cause of mortality worldwide. Cholesterol plays 
an essential role in cellular function and the 
synthesis of hormones; however, elevated 
levels, particularly of low-density lipoprotein 
(LDL) cholesterol, contribute to the 
development of atherosclerosis and other 
cardiovascular complications. As the global 
incidence of hypercholesterolemia continues to 
rise, driven by factors such as poor dietary 
habits, sedentary lifestyles, and the increasing 
prevalence of obesity and diabetes, the search 
for effective and safe therapeutic interventions 
has intensified. While pharmaceutical 

treatments are available, many of them come 
with significant side effects, pushing healthcare 
professionals and patients alike to seek 
alternative approaches, such as herbal medicine 
[1]. 
The global burden of hypercholesterolemia is 
staggering. According to estimates from the 
World Health Organization (WHO), over 39% 
of adults globally have raised cholesterol levels, 
and this figure continues to rise. Cardiovascular 
diseases, which are strongly linked to high 
cholesterol levels, account for approximately 
17.9 million deaths per year, making them the 
leading cause of mortality worldwide. The 
impact is particularly pronounced in middle- 
and low-income countries, where the adoption 
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of Western dietary habits, combined with 
limited access to healthcare, has led to a sharp 
increase in hypercholesterolemia and its 
associated complications. In these regions, the 
lack of awareness and insufficient healthcare 
resources further exacerbate the problem. As a 
result, there is an urgent need to explore both 
conventional and alternative treatments for 
managing cholesterol levels effectively [2]. 
Conventional treatments for 
hypercholesterolemia typically involve the use 
of lipid-lowering medications, with statins 
being the most commonly prescribed class of 
drugs. Statins work by inhibiting the enzyme 
HMG-CoA reductase, which is essential for 
cholesterol production in the liver, leading to a 
reduction in circulating LDL cholesterol levels. 
Other pharmaceutical agents include fibrates, 
bile acid sequestrants, and newer options such 
as PCSK9 inhibitors. These medications have 
been proven to lower cholesterol levels and 
reduce the risk of cardiovascular events 
significantly. However, their use is not without 
limitations. Statins, despite their widespread 
efficacy, are associated with side effects such as 
muscle pain, liver dysfunction, and an increased 
risk of developing type 2 diabetes. Additionally, 
many patients experience statin intolerance, 
limiting their ability to adhere to treatment 
regimens. Other lipid-lowering agents also 
come with their own sets of side effects and can 
be costly, making long-term adherence to these 
treatments a challenge, especially in resource-
limited settings. These issues highlight the need 
for complementary or alternative therapies that 
are both effective and better tolerated by 
patients [3]. 
Herbal medicine has emerged as a promising 
alternative for managing hypercholesterolemia, 
offering a natural and often safer approach to 
lowering cholesterol levels. Plants have been 
used for centuries in traditional medicine 
systems such as Ayurveda, Traditional Chinese 
Medicine, and various indigenous practices to 
treat a range of ailments, including metabolic 
disorders like hypercholesterolemia. Recent 
scientific research has begun to validate the 
cholesterol-lowering potential of certain 
medicinal plants, which contain bioactive 
compounds such as flavonoids, polyphenols, 
alkaloids, and terpenoids. These compounds are 

believed to modulate lipid metabolism by 
reducing cholesterol synthesis, enhancing its 
excretion, and preventing its absorption in the 
intestines. Furthermore, the antioxidant and 
anti-inflammatory properties of many plants can 
help combat oxidative stress and inflammation, 
both of which play significant roles in the 
development of atherosclerosis and other 
cardiovascular diseases. Given the increasing 
interest in natural health products and the desire 
for safer, more holistic treatment options, the 
role of herbal medicine in cholesterol 
management is becoming more prominent [4]. 
Among the various plant families studied for 
their medicinal properties, the Zingiberaceae 
family, commonly referred to as the ginger 
family, stands out for its broad therapeutic 
applications. This family includes well-known 
plants such as ginger (Zingiber officinale), 
turmeric (Curcuma longa), and greater galangal 
(Alpinia galanga), all of which have a rich 
history of use in traditional medicine and 
cooking. These plants are particularly noted for 
their anti-inflammatory, antioxidant, and lipid-
lowering properties, making them attractive 
candidates for the management of 
hypercholesterolemia. The bioactive 
constituents of Zingiberaceae plants, such as 
gingerols, shogaols, curcuminoids, and essential 
oils, have been shown to modulate lipid 
metabolism, reduce LDL cholesterol, and 
increase high-density lipoprotein (HDL) 
cholesterol. Furthermore, these plants may help 
prevent the oxidation of LDL cholesterol, a key 
step in the development of atherosclerosis. The 
therapeutic potential of Zingiberaceae plants in 
managing cholesterol levels has been supported 
by both preclinical and clinical studies, which 
demonstrate their efficacy in reducing total 
cholesterol, LDL cholesterol, and triglycerides 
while improving overall cardiovascular health. 
As a result, these plants are gaining recognition 
as valuable natural resources for the prevention 
and treatment of hypercholesterolemia [5]. 
In conclusion, the growing global burden of 
hypercholesterolemia and the limitations of 
conventional lipid-lowering treatments 
underscore the need for alternative approaches 
to cholesterol management. Herbal medicine, 
particularly the use of Zingiberaceae family 
plants, offers a promising solution, combining 
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efficacy with a favorable safety profile. This 
review will explore the phytochemistry, 
mechanisms of action, and clinical evidence 
supporting the use of Zingiberaceae plants in 
the treatment of hypercholesterolemia, 
providing insights into their potential as 
complementary therapies in modern healthcare. 
Overview of Hypercholesterolemia 
Hypercholesterolemia refers to an abnormal 
elevation of cholesterol levels in the blood, 
which plays a critical role in the pathogenesis of 
cardiovascular diseases (CVDs) such as 
coronary artery disease (CAD), stroke, and 
peripheral vascular disease. Cholesterol is a 
lipid molecule essential for cellular function, 
hormone production, and bile acid synthesis. It 
circulates in the bloodstream bound to 
lipoproteins—mainly low-density lipoprotein 
(LDL) and high-density lipoprotein (HDL). 
However, an imbalance in cholesterol 
metabolism, particularly an excess of LDL 
cholesterol, is a major contributor to 
atherosclerosis, the buildup of fatty deposits 
within arterial walls, leading to narrowing and 
hardening of the arteries. This section provides 
a comprehensive overview of the 
pathophysiology, risk factors, and treatment 
strategies for hypercholesterolemia [6]. 

Pathophysiology of Hypercholesterolemia 
The development of hypercholesterolemia is 
closely linked to lipid metabolism and transport 
processes within the body. Cholesterol is 
synthesized in the liver through a multi-step 
process involving the enzyme HMG-CoA 
reductase. It is transported in the bloodstream 
by lipoproteins, which are complexes made of 
lipids and proteins. LDL, often termed “bad 
cholesterol,” carries cholesterol to peripheral 
tissues. Elevated levels of LDL cholesterol lead 
to its deposition in the arterial walls, initiating 
the formation of atherosclerotic plaques. 
The process of atherogenesis, which underpins 
cardiovascular complications, begins with the 
retention of LDL particles in the subendothelial 
space of arteries. Oxidized LDL (ox-LDL) 
triggers an inflammatory response, attracting 
monocytes and macrophages to the site. These 
macrophages engulf ox-LDL, turning into foam 
cells that contribute to the fatty streaks within 

the arterial wall. Over time, these fatty streaks 
progress into more complex plaques, causing 
the arterial wall to thicken and lose elasticity. 
This process restricts blood flow and increases 
the risk of plaque rupture, leading to acute 
cardiovascular events such as myocardial 
infarction or stroke [7]. 
In contrast, HDL, or “good cholesterol,” 
facilitates reverse cholesterol transport, in 
which excess cholesterol is transported from 
peripheral tissues back to the liver for excretion. 
Thus, lower levels of HDL are associated with 
an increased risk of cardiovascular disease. In 
hypercholesterolemia, the balance between LDL 
and HDL is disturbed, often resulting in 
elevated LDL and/or reduced HDL levels, 
which accelerates atherogenesis. Genetic 
factors, particularly mutations in genes related 
to lipid metabolism (e.g., familial 
hypercholesterolemia), can also play a 
significant role in the pathophysiology of 
hypercholesterolemia. In addition, lifestyle 
factors, including poor diet, physical inactivity, 
and obesity, significantly contribute to its 
development by increasing LDL production and 
decreasing HDL levels [8]. 

Risk Factors and Clinical Manifestations 
Several risk factors predispose individuals to 
hypercholesterolemia. These factors can be 
classified into modifiable and non-modifiable 
categories. 
• Non-modifiable risk factors: 

o Genetics: Familial 
hypercholesterolemia (FH) is a 
hereditary condition caused by 
mutations in genes related to LDL 
receptor function, resulting in markedly 
elevated LDL levels. Individuals with 
FH are at an extremely high risk of 
early-onset cardiovascular disease. 

o Age and Sex: Cholesterol levels tend to 
rise with age. Men generally have higher 
LDL levels than women until 
menopause, after which women’s LDL 
levels may surpass those of men. 

o Family History: A family history of 
hypercholesterolemia or premature 
cardiovascular disease increases the risk 
of developing high cholesterol [9]. 
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• Modifiable risk factors: 
o Diet: Diets high in saturated fats, trans 

fats, and cholesterol contribute to 
increased LDL levels. Processed foods, 
red meat, and full-fat dairy products are 
common sources of unhealthy fats that 
worsen lipid profiles. 

o Physical Inactivity: Sedentary lifestyles 
contribute to obesity, insulin resistance, 
and reduced HDL cholesterol levels. 
Exercise, on the other hand, improves 
HDL and reduces LDL cholesterol. 

o Obesity: Obesity, particularly 
abdominal obesity, is strongly 
associated with dyslipidemia. It leads to 
increased cholesterol synthesis and 
impaired clearance of LDL from the 
bloodstream. 

o Smoking and Alcohol Use: Cigarette 
smoking lowers HDL cholesterol and 
increases LDL oxidation, accelerating 
atherogenesis. Excessive alcohol intake 
can elevate triglycerides, contributing to 
dyslipidemia [10]. 

Clinically, hypercholesterolemia is often 
asymptomatic in its early stages. However, 
persistent elevation of cholesterol can lead to 
significant cardiovascular complications. 
Symptoms of atherosclerotic cardiovascular 
disease (ASCVD) may manifest as angina 
(chest pain), shortness of breath, or fatigue, 
particularly during physical exertion. In more 
severe cases, patients may experience acute 
events such as heart attacks, strokes, or 
claudication (pain in the limbs due to peripheral 
artery disease). Physical signs of severe 
hypercholesterolemia, especially in familial 
hypercholesterolemia, include xanthomas—
cholesterol deposits in the skin or tendons—and 
corneal arcus, a white or gray ring around the 
cornea due to lipid infiltration. In some 
individuals, cholesterol deposits in the eyelids, 
called xanthelasmas, can also be observed. 
Current Pharmacological Interventions 
Pharmacological interventions are the 
cornerstone of hypercholesterolemia 
management, particularly for individuals who 
are unable to achieve cholesterol targets through 
lifestyle changes alone. The main goal of 

treatment is to lower LDL cholesterol levels, as 
this is directly linked to a reduction in 
cardiovascular risk. Several classes of 
medications are used to achieve this goal. 

• Statins: Statins are the most widely 
prescribed drugs for hypercholesterolemia. 
They work by inhibiting HMG-CoA 
reductase, the key enzyme in cholesterol 
biosynthesis, thereby reducing LDL 
cholesterol levels. Statins have a well-
documented ability to lower cardiovascular 
risk, and they are usually the first-line 
treatment for most patients. However, 
statins can cause side effects such as muscle 
pain (myopathy), liver enzyme elevation, 
and an increased risk of type 2 diabetes. 
Some patients are also statin-intolerant, 
limiting their treatment options [11]. 

• Ezetimibe: Ezetimibe reduces cholesterol 
absorption in the intestines, lowering LDL 
cholesterol levels. It is often used in 
combination with statins for patients who 
need additional LDL reduction. Ezetimibe is 
generally well-tolerated, with fewer side 
effects than statins, but its cholesterol-
lowering efficacy is modest compared to 
statins [10]. 

• PCSK9 Inhibitors: These monoclonal 
antibodies (e.g., alirocumab and 
evolocumab) inhibit the PCSK9 protein, 
which normally reduces the number of LDL 
receptors on the liver’s surface. By 
inhibiting PCSK9, these drugs increase the 
number of available LDL receptors, thereby 
enhancing LDL clearance from the blood. 
PCSK9 inhibitors can lower LDL 
cholesterol levels by up to 60%, making 
them highly effective. However, their high 
cost limits widespread use [9]. 

• Fibrates: Fibrates primarily target high 
triglyceride levels but can also modestly 
reduce LDL and increase HDL cholesterol. 
They are particularly useful in patients with 
mixed dyslipidemia, where elevated 
triglycerides and low HDL are of concern. 
However, fibrates are less effective than 
statins at lowering LDL levels [6]. 

• Bile Acid Sequestrants: These agents bind 
bile acids in the intestines, preventing their 
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reabsorption and forcing the liver to use 
cholesterol to synthesize more bile acids. 
This process leads to a reduction in LDL 
cholesterol levels. Bile acid sequestrants are 
less commonly used today due to 
gastrointestinal side effects and the 
availability of more effective drugs. 

• Niacin (Vitamin B3): Niacin has been used 
to lower LDL cholesterol and triglycerides 
while increasing HDL cholesterol. 
However, its use has declined due to the 
lack of evidence supporting its 
cardiovascular benefits when used in 
conjunction with statins and the high 
incidence of side effects, such as flushing, 
gastrointestinal issues, and liver toxicity 
[12]. 

Despite the effectiveness of these 
pharmacological interventions, long-term 
adherence to treatment remains a challenge for 
many patients, often due to side effects, cost, 
and concerns about drug safety. As such, there 
is growing interest in complementary therapies, 
including herbal medicine, which may offer 
safer alternatives or adjunctive treatments for 
managing hypercholesterolemia. 
Phytochemistry of Zingiberaceae Family 
Plants 
The Zingiberaceae family, commonly known as 
the ginger family, encompasses a wide range of 
medicinal plants that are renowned for their 
therapeutic properties. Several plants from this 
family, including Zingiber officinale (ginger), 
Curcuma longa (turmeric), and Alpinia galanga 
(greater galangal), have been used for centuries 
in traditional medicine systems such as 
Ayurveda and Traditional Chinese Medicine. 
The therapeutic potential of these plants is 
largely attributed to their rich content of 
bioactive compounds, which exhibit a variety of 
pharmacological properties, including 
antioxidant, anti-inflammatory, and lipid-
lowering effects. This section focuses on the 
key bioactive compounds found in 
Zingiberaceae family plants and their 
pharmacological properties relevant to lipid 
metabolism and cholesterol management. The 
plants of the Zingiberaceae family are rich in 
phytochemicals, particularly terpenoids, 
phenolic compounds, and flavonoids. These 

bioactive compounds are responsible for their 
wide range of medicinal properties. Below are 
the major bioactive compounds found in key 
plants of the Zingiberaceae family [13]: 
• Ginger (Zingiber officinale):  The 

primary bioactive constituents in ginger are 
gingerols, shogaols, and paradols. 
Gingerols are phenolic compounds that 
provide ginger with its characteristic 
pungency and are known for their 
antioxidant, anti-inflammatory, and lipid-
lowering activities. Among these, 6-gingerol 
is the most abundant and has been 
extensively studied for its cholesterol-
lowering effects. Shogaols, particularly 6-
shogaol, are formed when gingerols undergo 
dehydration, typically during drying or 
cooking. Shogaols are more potent than 
gingerols in some biological activities, 
including lipid metabolism regulation. 
These compounds are present in small 
amounts but contribute to ginger’s anti-
inflammatory and anti-hyperlipidemic 
properties [14]. 

• Turmeric (Curcuma longa): The 
principal bioactive compounds in turmeric 
are curcuminoids, with curcumin being the 
most well-known. Curcumin is a polyphenol 
with powerful antioxidant, anti-
inflammatory, and hypolipidemic effects. It 
has been shown to reduce total cholesterol, 
LDL cholesterol, and triglyceride levels, as 
well as inhibit the oxidation of LDL 
cholesterol, which is a key step in the 
development of atherosclerosis. Found in 
turmeric oil, turmerones, particularly α-
turmerone and β-turmerone, also contribute 
to turmeric’s lipid-lowering and anti-
inflammatory properties. 

• Greater Galangal (Alpinia galanga): 
The bioactive compounds in greater 
galangal include galangin, kampferide, and 
various essential oils. A flavonoid with 
potent antioxidant properties, galangin has 
been shown to reduce cholesterol levels and 
protect against oxidative damage to lipids. 
The volatile oils in greater galangal, 
including 1,8-cineole and methyl cinnamate, 
possess anti-inflammatory and lipid-
lowering properties. Other notable bioactive 
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compounds in the Zingiberaceae family 
include zingiberene, camphene, and 
various terpenoids, which contribute to the 
overall therapeutic effects of these plants 
[15]. 

Pharmacological Properties Relevant to 
Lipid Metabolism 
The bioactive compounds in Zingiberaceae 
family plants exhibit several pharmacological 
properties that are relevant to lipid metabolism 
and the management of hypercholesterolemia. 
These properties include are Several 
compounds found in Zingiberaceae plants, such 
as curcumin and gingerol, inhibit key enzymes 
involved in cholesterol synthesis, including 
HMG-CoA reductase, the rate-limiting enzyme 
in the mevalonate pathway responsible for 
endogenous cholesterol production. By 
inhibiting this enzyme, these compounds reduce 
the synthesis of cholesterol in the liver, leading 
to lower levels of circulating LDL cholesterol.  
Some bioactive compounds, particularly those 
found in turmeric and ginger, have been shown 
to enhance the excretion of cholesterol via bile. 
Curcumin, for example, increases the activity of 
enzymes involved in bile acid synthesis, leading 
to greater cholesterol catabolism and 
elimination from the body. This helps reduce 
the overall cholesterol load and prevent its 
accumulation in the blood [16].   
Oxidative stress and chronic inflammation play 
crucial roles in the development of 
atherosclerosis, the process by which 
cholesterol builds up in the arterial walls. 
Bioactive compounds like gingerol, shogaol, 
and curcumin possess potent antioxidant 
properties, which help neutralize free radicals 
and prevent the oxidation of LDL cholesterol. 
Oxidized LDL is more likely to be taken up by 
macrophages in the arterial walls, leading to the 
formation of foam cells and atherosclerotic 
plaques. By preventing this process, these 
compounds help reduce the risk of plaque 
formation and cardiovascular events. In 
addition, the anti-inflammatory effects of 
Zingiberaceae compounds help suppress the 
inflammatory cascade triggered by cholesterol 
buildup, reducing the risk of plaque rupture and 
thrombosis. 

Clinical and preclinical studies have 
demonstrated that the consumption of 
Zingiberaceae plants can improve lipid profiles 
by lowering total cholesterol, LDL cholesterol, 
and triglycerides while increasing HDL 
cholesterol. For example, curcumin has been 
shown to significantly reduce serum cholesterol 
levels in both animal models and human trials. 
Ginger extract has also been associated with 
reductions in LDL cholesterol and 
improvements in HDL cholesterol levels [17]. 
Major Zingiberaceae Plants in Cholesterol 
Management 
Plants from the Zingiberaceae family have long 
been recognized for their medicinal properties, 
particularly in managing metabolic disorders 
such as hypercholesterolemia. The bioactive 
compounds present in these plants contribute to 
cholesterol regulation through multiple 
mechanisms, including inhibition of cholesterol 
synthesis, enhancement of cholesterol excretion, 
and reduction of oxidative stress and 
inflammation. This section highlights the most 
studied Zingiberaceae plants used in cholesterol 
management. 
Zingiber officinale (Ginger) 
Zingiber officinale, commonly known as 
ginger, is one of the most widely used 
medicinal plants in the world. Its rhizome 
contains a wealth of bioactive compounds, 
including gingerols, shogaols, and paradols, 
which have been shown to exert significant 
hypolipidemic effects. 
Ginger’s impact on cholesterol metabolism has 
been demonstrated in both preclinical and 
clinical studies. It has been shown to lower total 
cholesterol, LDL cholesterol, and triglycerides 
while raising HDL cholesterol levels. The 
cholesterol-lowering effects of ginger are 
primarily attributed to its ability to inhibit 
HMG-CoA reductase, the key enzyme in 
cholesterol synthesis. Ginger also enhances the 
excretion of cholesterol by promoting bile acid 
synthesis and excretion, thus helping to 
eliminate excess cholesterol from the body. 
Furthermore, ginger’s potent antioxidant and 
anti-inflammatory properties play a crucial role 
in protecting against the oxidative modification 
of LDL cholesterol, which is a key step in the 
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development of atherosclerosis. By preventing 
LDL oxidation and reducing inflammation, 
ginger helps to mitigate the risk of plaque 
formation in arteries and the development of 
cardiovascular diseases [18]. 
Curcuma longa (Turmeric) 
Curcuma longa, or turmeric, is another 
prominent member of the Zingiberaceae family 
known for its medicinal properties. The primary 
bioactive compound in turmeric is curcumin, a 
polyphenolic compound with powerful anti-
inflammatory, antioxidant, and hypolipidemic 
effects. Curcumin has been extensively studied 
for its role in cholesterol management. It 
reduces serum cholesterol levels by inhibiting 
the synthesis of cholesterol in the liver and 
promoting its excretion via bile. Curcumin also 
downregulates the expression of enzymes 
involved in lipid metabolism, such as fatty acid 
synthase and acetyl-CoA carboxylase, thereby 
reducing lipid accumulation in the liver. In 
addition to its direct effects on lipid 
metabolism, curcumin’s antioxidant properties 
help prevent the oxidation of LDL cholesterol, 
which is a critical factor in the initiation of 
atherosclerosis. Curcumin also exerts anti-
inflammatory effects by inhibiting key 
inflammatory pathways, such as the NF-κB 
pathway, which plays a role in chronic 
inflammation associated with 
hypercholesterolemia and cardiovascular 
diseases. Clinical studies have shown that 
turmeric and curcumin supplementation can 
lead to significant reductions in total 
cholesterol, LDL cholesterol, and triglycerides, 
as well as improvements in HDL cholesterol 
levels. These effects make turmeric a valuable 
natural remedy for the prevention and 
management of hypercholesterolemia [19]. 
Alpinia galanga (Greater Galangal) 
Alpinia galanga, commonly known as greater 
galangal, is another medicinal plant from the 
Zingiberaceae family that has demonstrated 
potential in cholesterol management. Greater 
galangal contains several bioactive compounds, 
including flavonoids such as galangin and 
kampferide, as well as essential oils like cineole 
and methyl cinnamate. The cholesterol-
lowering effects of greater galangal are 
attributed to its ability to inhibit lipid 

peroxidation, which protects against the 
oxidative damage of lipids and reduces the risk 
of atherosclerosis. In addition, galangin, one of 
the key bioactive compounds in greater 
galangal, has been shown to lower LDL 
cholesterol levels and improve the overall lipid 
profile. Animal studies have demonstrated that 
supplementation with greater galangal extracts 
leads to reductions in total cholesterol, LDL 
cholesterol, and triglycerides. Its antioxidant 
and anti-inflammatory properties also contribute 
to its protective effects against cardiovascular 
diseases. Although research on greater galangal 
is less extensive compared to ginger and 
turmeric, its traditional use and promising 
pharmacological properties suggest that it may 
be an effective natural remedy for 
hypercholesterolemia [20]. 
Other Zingiberaceae Plants with Potential 
Anti-Hypercholesterolemic Activity 
In addition to ginger, turmeric, and greater 
galangal, other members of the Zingiberaceae 
family have shown potential in managing 
cholesterol levels and improving cardiovascular 
health. Some of these plants include: 
• Elettaria cardamomum (Cardamom): 

Cardamom, a spice commonly used in 
traditional medicine, contains bioactive 
compounds such as terpenoids and 
flavonoids that have been reported to 
improve lipid profiles. Studies have shown 
that cardamom can reduce total cholesterol, 
LDL cholesterol, and triglycerides while 
enhancing HDL cholesterol. Its antioxidant 
and anti-inflammatory properties also play a 
role in protecting against atherosclerosis. 

• Kaempferia parviflora (Thai Black 
Ginger): Thai black ginger, also known as 
Kaempferia parviflora, contains flavonoids 
that exhibit antioxidant and hypolipidemic 
properties. Preliminary studies suggest that 
Thai black ginger may reduce cholesterol 
levels and protect against oxidative damage 
to lipids, making it a promising candidate 
for cholesterol management [21]. 

• Zingiber zerumbet (Bitter Ginger): 
Zingiber zerumbet, also known as bitter 
ginger or shampoo ginger, contains a 
bioactive compound called zerumbone. 
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Zerumbone has been shown to possess anti-
inflammatory, antioxidant, and lipid-
lowering effects. It helps reduce LDL 
cholesterol and triglycerides while 
preventing the oxidation of LDL 
cholesterol, thus reducing the risk of 
atherosclerosis. 

• Curcuma zedoaria (White Turmeric): 
White turmeric, or Curcuma zedoaria, 
contains curcuminoids and essential oils that 
exhibit anti-inflammatory and cholesterol-
lowering effects. Studies have indicated that 
white turmeric can help improve lipid 
profiles by reducing total cholesterol and 
LDL cholesterol levels. 

These plants, although less studied, hold 
promise for future research and development of 
natural therapies for hypercholesterolemia. 
Their traditional use in various medicinal 
systems, coupled with emerging scientific 
evidence, underscores the potential of 
Zingiberaceae family plants in cholesterol 
management [22]. 
Role of Phytochemicals in Modifying Lipid 
Profiles 
The phytochemicals present in Zingiberaceae 
plants not only reduce cholesterol synthesis and 
enhance its excretion but also contribute to the 
overall improvement of lipid profiles. Regular 
consumption of these plants has been shown to 
lead to favorable changes in serum lipid levels, 
including reductions in total cholesterol, LDL 
cholesterol, and triglycerides, along with 
increases in HDL cholesterol. 
• Reduction of Total and LDL 

Cholesterol: Compounds like curcumin, 
gingerol, and galangin have been 
demonstrated to lower total cholesterol and 
LDL cholesterol levels through their 
combined effects on cholesterol synthesis, 
absorption, and excretion. Clinical trials 
have confirmed that supplementation with 
turmeric and ginger extracts can result in 
significant reductions in LDL cholesterol, 
which is the primary target for cholesterol-
lowering therapies. 

• Increase in HDL Cholesterol: High-
density lipoprotein (HDL) cholesterol is 
often referred to as “good cholesterol” due 

to its role in reverse cholesterol transport, a 
process by which cholesterol is transported 
from peripheral tissues back to the liver for 
excretion. Curcumin and ginger have been 
shown to increase HDL cholesterol levels, 
thereby promoting the clearance of 
cholesterol from the bloodstream and 
reducing the risk of cardiovascular disease 
[23]. 

• Lowering of Triglycerides: Elevated 
triglyceride levels are another risk factor for 
cardiovascular disease. Zingiberaceae 
phytochemicals, particularly curcumin and 
gingerol, help reduce triglyceride levels by 
inhibiting the synthesis of fatty acids and 
promoting their breakdown. This leads to 
lower levels of circulating triglycerides, 
further improving overall cardiovascular 
health. 

In summary, the mechanisms by which 
Zingiberaceae family plants exert their 
cholesterol-lowering effects are multifaceted. 
They inhibit cholesterol synthesis, modulate 
lipid absorption and excretion, protect against 
oxidative stress and inflammation, and improve 
lipid profiles. These actions make 
Zingiberaceae plants powerful natural agents for 
the prevention and management of 
hypercholesterolemia and its associated 
cardiovascular risks [21]. 
Potential Side Effects and Safety 
Considerations 
While the Zingiberaceae family plants such as 
ginger, turmeric, and greater galangal have 
shown promising effects in managing 
hypercholesterolemia, it is important to consider 
their safety profile, potential side effects, and 
interactions with other medications. This 
section will explore the safety concerns 
associated with these herbs, drawing attention 
to toxicity studies, possible herb-drug 
interactions, and the implications of dosage and 
long-term use [24]. 
The Zingiberaceae family plants are generally 
considered safe when used at recommended 
doses. However, like any medicinal agent, high 
doses or prolonged use may lead to potential 
toxicity. Toxicity studies in animals and 
humans provide valuable insights into the safety 
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profile of these herbs . Studies on the toxicity of 
ginger have shown that it has a high margin of 
safety, with an LD50 (lethal dose for 50% of the 
population) much higher than doses typically 
used in medicinal applications. Animal studies 
suggest that even at doses as high as 5 g/kg 
body weight, ginger does not produce 
significant toxic effects. In humans, doses up to 
2 g/day are considered safe, with few reported 
adverse effects. However, at higher doses, mild 
side effects such as heartburn, diarrhea, and 
gastrointestinal discomfort have been noted. 
Curcumin, the primary active compound in 
turmeric, has been the subject of several toxicity 
studies. Preclinical research indicates that 
curcumin has a low toxicity profile, with an 
LD50 higher than 2,000 mg/kg in animals. 
Human clinical trials have demonstrated that 
curcumin is safe at doses up to 12 g/day for 
short periods. Long-term use of lower doses (up 
to 1-2 g/day) has also shown minimal side 
effects. However, excessive consumption of 
turmeric or curcumin supplements may lead to 
gastrointestinal issues, such as nausea and 
bloating, as well as potential liver toxicity in 
rare cases [25].  
 Toxicity data on Alpinia galanga is more 
limited compared to ginger and turmeric. 
However, animal studies suggest that it has a 
low toxicity profile. At high doses, mild 
gastrointestinal disturbances and hepatotoxicity 
have been observed. Human data is lacking, but 
moderate consumption of galangal is generally 
considered safe. Further research is needed to 
establish safe upper limits for long-term use in 
humans. While these plants exhibit a generally 
favorable safety profile, individual tolerance 
may vary, and prolonged use at high doses 
should be approached cautiously [26]. 
Challenges and Future Perspectives 
As interest in using Zingiberaceae plants for 
managing hypercholesterolemia grows, several 
challenges must be addressed to ensure their 
effective and safe integration into modern 
therapeutic practices. These challenges include 
standardization of herbal preparations, clinical 
validation through large-scale trials, and the 
integration of herbal remedies into 
contemporary treatment protocols. 

Standardization of herbal preparations is crucial 
for ensuring consistent quality, efficacy, and 
safety of Zingiberaceae-based supplements. 
Variability in the concentration of active 
compounds, such as curcumin in turmeric or 
gingerols in ginger, can lead to inconsistent 
therapeutic outcomes. Standardized methods for 
extracting and quantifying bioactive compounds 
are essential for producing herbal preparations 
with reliable potency [27]. This involves 
developing and validating analytical techniques, 
such as high-performance liquid 
chromatography (HPLC) or mass spectrometry, 
to accurately measure active constituents. 
Variability in the source of raw materials, 
processing methods, and formulation techniques 
can affect the efficacy of herbal products. 
Ensuring that products meet rigorous quality 
standards and are free from contaminants or 
adulterants is critical for patient safety and 
therapeutic effectiveness. Establishing and 
adhering to regulatory guidelines for the 
preparation and labeling of herbal products can 
help address variability and improve consumer 
trust. Standardized protocols for manufacturing, 
storage, and dosage will support the reliable use 
of Zingiberaceae plants in clinical 
practice[23,28,29]. 

Conclusion 
In conclusion, the Zingiberaceae family of 
plants—comprising ginger, turmeric, and 
greater galangal—demonstrates considerable 
potential in managing hypercholesterolemia 
through various mechanisms. These plants exert 
their cholesterol-lowering effects by inhibiting 
cholesterol synthesis, modulating lipid 
absorption and excretion, and providing 
antioxidant and anti-inflammatory benefits. The 
bioactive compounds within these herbs, such 
as curcumin, gingerol, and galangin, play 
pivotal roles in improving lipid profiles and 
reducing cardiovascular risk factors. Despite 
their promising therapeutic effects, the safe and 
effective use of Zingiberaceae plants requires 
careful consideration of potential side effects, 
herb-drug interactions, and appropriate dosages. 
The current evidence underscores the need for 
rigorous standardization of herbal preparations 
and robust clinical validation through large-
scale trials to substantiate their efficacy and 
safety. As research progresses, integrating these 
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herbal remedies into modern treatment 
protocols will necessitate interdisciplinary 
collaboration and patient education. Addressing 
these challenges and exploring novel 
phytochemicals within the Zingiberaceae family 
can enhance the role of these herbs in 
cholesterol management, offering a 
complementary approach to conventional 
therapies and contributing to better 
cardiovascular health outcomes. 
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