e Medicinal Plant Research 2024, Vol.14, No.3, 171-179
HortHerb Publirher” http://hortherbpublisher.com/index.php/mpr

Feature Review Open Access

Ginger Tea: A Review of Its Anti-inflammatory Properties, Gastrointestinal

Benefits, and Traditional Uses
Yali Deng ', Baofu Huang ? i=i
1 Tropical Medicinal Plant Research Center, Hainan Institute of Tropical Agricultural Resources, Sanya, 572025, Hainan, China

2 Traditional Chinese Medicine Research Center, Cuixi Academy of Biotechnology, Zhuji, 311800, Zhejiang, China

= Corresponding author:baofu.huang@cuixi.org

Medicinal Plant Research, 2024, Vol.14, No.3  doi: 10.5376/mpr.2024.14.0015

Received: 01 May, 2024

Accepted: 05 Jun., 2024

Published: 27 Jun., 2024

Copyright © 2024 Deng and Huang, This is an open access article published under the terms of the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Preferred citation for this article:

Deng Y.L., and Huang B.F., 2024, Ginger tea: a review of its anti-inflammatory properties, gastrointestinal benefits, and traditional uses, Medicinal Plant
Research, 14(3): 171-179 (doi: 10.5376/mpr.2024.14.0015)

Abstract Ginger tea, as an herbal beverage with a long history, has been traditionally used in various cultures around the world. In
recent years, as interest in the therapeutic effects of natural herbs has grown, ginger tea has attracted researchers' attention due to its
potential health benefits, such as anti-inflammatory properties and promoting digestion. Particularly in modern medicine, ginger tea
has been widely studied for its use in alleviating nausea, vomiting, and improving gastrointestinal health. This study comprehensively
evaluates the anti-inflammatory mechanisms of ginger tea and its potential clinical applications, while also exploring its specific
effects on gastrointestinal health, including relieving nausea and improving digestion. Furthermore, the study analyzes the traditional
uses of ginger tea in different cultures and its potential applications in modern health products, filling the gap in the existing literature
regarding systematic research on ginger tea. This study provides scientific support for the future development of natural health
products based on ginger tea and broadens new perspectives for its applications in modern medicine.
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1 Introduction

Ginger tea, derived from the rhizomes of Zingiber officinale, has been a staple in various cultures for centuries,
celebrated not only for its distinctive pungent flavor but also for its extensive medicinal properties. Historically,
ginger has been a cornerstone in traditional Chinese, Ayurvedic, and Unani medicine, utilized to treat a myriad of
ailments ranging from gastrointestinal disorders to inflammatory conditions (Srinivasan, 2017). The cultural
significance of ginger tea extends beyond its medicinal uses, as it is also a popular beverage in many parts of the
world, often consumed for its warming and soothing effects.

In recent years, there has been a resurgence of interest in herbal teas, driven by a growing preference for natural
and holistic health remedies. This trend is particularly evident in the increasing number of scientific studies aimed
at validating the health benefits of traditional herbal medicines, including ginger tea. Research has highlighted
ginger's potential in providing gastrointestinal protection, anti-inflammatory effects, and even cancer prevention.
The bioactive compounds in ginger, such as gingerols and shogaols, have been identified and studied for their
pharmacological actions, further cementing ginger tea's place in modern phytotherapy (Pagano et al., 2020; Zhang
et al., 2020). This renewed focus underscores the importance of scientifically exploring and understanding the
therapeutic potentials of herbal teas.

This study comprehensively examines the anti-inflammatory properties, gastrointestinal benefits, and traditional
uses of ginger tea. By organizing and analyzing data from various studies, the aim is to gain a detailed
understanding of the mechanisms by which ginger tea exerts its health benefits. The significance of the research
lies in its potential to bridge the gap between traditional knowledge and modern scientific evidence, thereby
promoting the integration of ginger tea into contemporary health practices. In addition, this study emphasizes the
safety of ginger tea, ensuring that its long-term use is both beneficial and risk-free.
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2 Anti-inflammatory Properties of Ginger Tea

2.1 Mechanisms of anti-inflammatory action

Ginger tea, derived from the rhizome of Zingiber officinale, exhibits significant anti-inflammatory properties
through various biochemical pathways. The primary bioactive compounds in ginger, such as gingerols, shogaols,
and Zingerone, play a crucial role in its anti-inflammatory effects. These compounds inhibit key inflammatory
mediators and signaling pathways, including nuclear factor kappa B (NF-«B), cyclooxygenase (COX), and
lipoxygenase (LOX) pathways. Specifically, ginger has been shown to suppress the production of
pro-inflammatory cytokines like interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a) by inhibiting
NF-kB activation (Lashgari et al., 2021; Crichton et al., 2023). Additionally, ginger compounds can inhibit the
synthesis of prostaglandins and leukotrienes, which are critical in the inflammatory response. These mechanisms
collectively contribute to the reduction of inflammation and oxidative stress, making ginger tea a potent
anti-inflammatory agent.

2.2 Key studies on ginger tea’s anti-inflammatory effects

Several studies have documented the anti-inflammatory effects of ginger tea. For instance, research has shown
that ginger extract can significantly reduce inflammatory markers in cellular models of gut inflammation by
decreasing levels of IL-6 and IL-8 through NF-«xB inhibition (Kim et al., 2017). Another study highlighted
ginger's ability to inhibit COX-1 and COX-2 enzymes, which are involved in prostaglandin synthesis, thereby
reducing inflammation (Grzanna et al., 2005). In animal models, ginger has demonstrated efficacy in reducing
symptoms of inflammatory diseases such as rheumatoid arthritis and ulcerative colitis by modulating
inflammatory pathways and cytokine production (Ballester et al., 2022). Furthermore, clinical trials have indicated
that ginger can alleviate symptoms of inflammatory conditions like osteoarthritis, showcasing its potential as a
therapeutic agent (Haniadka et al., 2013).

2.3 Potential clinical applications

The anti-inflammatory properties of ginger tea suggest several potential clinical applications. It could be used as
an adjunct therapy for managing chronic inflammatory diseases such as rheumatoid arthritis, inflammatory bowel
disease (IBD), and psoriasis. The ability of ginger to inhibit key inflammatory pathways and reduce cytokine
production makes it a promising candidate for reducing inflammation and improving patient outcomes in these
conditions (Ballester et al., 2022). Additionally, ginger tea may offer benefits in managing acute inflammatory
responses, such as those seen in sepsis, by modulating immune responses and protecting against organ failure
(Velayati et al., 2023). The gastroprotective effects of ginger also highlight its potential use in preventing and
treating gastrointestinal inflammation and related disorders (Bodagh et al., 2018). Overall, the incorporation of
ginger tea into clinical practice could provide a natural and effective means of managing inflammation and
enhancing patient health.

3 Gastrointestinal Benefits of Ginger Tea

3.1 Ginger tea in alleviating nausea and vomiting

Ginger tea has been extensively studied for its efficacy in alleviating nausea and vomiting, particularly in contexts
such as pregnancy, chemotherapy, and postoperative recovery. The active compounds in ginger, primarily
gingerols and shogaols, have been shown to interact with cholinergic M receptors and serotonergic 5-HT receptors,
which play a role in the mechanisms of nausea and vomiting (Giacosa et al., 2015). Clinical trials have
demonstrated that ginger can significantly reduce the frequency and severity of nausea and vomiting in pregnant
women and chemotherapy patients (Lete and Allué, 2016; Zhang et al., 2020). For instance, a systematic review
and meta-analysis found that ginger supplementation reduced the likelihood of acute vomiting by 60% in
chemotherapy patients. Additionally, ginger has been found to be effective in reducing postoperative nausea,
although its impact on postoperative vomiting is less clear (Lu et al., 2021).

3.2 Role in improving digestion and gut health

Ginger tea is also beneficial for improving digestion and overall gut health. The bioactive components of ginger,

such as gingerols and shogaols, have been shown to accelerate gastric emptying and stimulate gastric antral
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contractions, which can help alleviate symptoms of indigestion (Giacosa et al., 2015). These effects are
particularly useful in managing dyspepsia and other gastrointestinal discomforts. Moreover, ginger's
anti-inflammatory properties contribute to its ability to soothe the digestive tract and reduce gastrointestinal
irritation (Crichton et al., 2019). The consumption of ginger tea has been linked to improved digestive efficiency
and reduced symptoms of bloating and gas, making it a valuable natural remedy for maintaining gut health.

3.3 Studies on ginger tea and gastrointestinal disorders

Several studies have explored the impact of ginger tea on various gastrointestinal disorders. Research indicates
that ginger possesses gastrointestinal-protective properties, which can be beneficial in conditions such as irritable
bowel syndrome (IBS) and functional dyspepsia. Clinical trials have shown that ginger can be effective in
reducing the symptoms of nausea and vomiting associated with these disorders (Ding et al., 2013; Chang and
Peng, 2018). For example, a meta-analysis of randomized controlled trials found that ginger was significantly
more effective than placebo in reducing the frequency of vomiting and the intensity of nausea in patients with
gastrointestinal disorders. Additionally, ginger's anti-inflammatory and antioxidant properties may help mitigate
the underlying inflammation and oxidative stress associated with these conditions, further supporting its
therapeutic potential (Li et al., 2023).

4 Traditional Uses of Ginger Tea

4.1 Historical perspectives on ginger tea in traditional medicine

Ginger tea has a rich history in traditional medicine, particularly within Chinese and Indian cultures, where it has
been utilized for over 25 centuries. In traditional Chinese medicine, ginger is valued for its ability to improve the
flow of body fluids and stimulate blood circulation, which is believed to enhance overall vitality and health.
Similarly, in Ayurvedic medicine, ginger tea is used to treat a variety of ailments, including gastrointestinal
disorders, pain, and inflammation (Ali et al., 2008; Dey and Mukherjee, 2021). The historical use of ginger tea in
these ancient medical systems underscores its longstanding reputation as a versatile and effective remedy.

4.2 Ethnobotanical uses across different cultures

Across various cultures, ginger tea has been employed for its medicinal properties. In Chinese, Ayurvedic, and
Unani medicine, ginger is a common remedy for conditions such as arthritis, rheumatism, and gastrointestinal
issues like nausea and vomiting (Haniadka et al., 2013; Srinivasan, 2017). In traditional Asian medicine, ginger
tea is also used to alleviate symptoms of colds, sore throats, and digestive discomfort (Shahrajabian et al., 2019).
The widespread use of ginger tea in these diverse cultural contexts highlights its ethnobotanical significance and
the universal recognition of its health benefits.

4.3 Traditional preparation methods and their significance

The preparation of ginger tea varies across cultures, but traditional methods often involve boiling fresh or dried
ginger root in water. This process helps to extract the bioactive compounds, such as gingerol and shogaol, which
are responsible for its therapeutic effects (Srinivasan et al., 2017; Zhang et al., 2020). In some cultures, additional
ingredients like honey, lemon, or other herbs are added to enhance the flavor and medicinal properties of the tea
(Shukla and Singh, 2007). The significance of these traditional preparation methods lies in their ability to
maximize the health benefits of ginger, making it a potent remedy for a wide range of ailments. The simplicity
and effectiveness of these methods have allowed ginger tea to remain a popular home remedy throughout history.

5 Bioactive Compounds in Ginger Tea

5.1 Major active ingredients contributing to health benefits

Ginger tea, derived from the rhizome of Zingiber officinale, is rich in bioactive compounds that contribute to its
numerous health benefits. The primary active ingredients include gingerols, shogaols, Zingerone, and paradols.
Gingerols, particularly 6-gingerol, are the most abundant and are known for their potent anti-inflammatory and
antioxidant properties. Shogaols, which are formed from gingerols during drying or heating, exhibit even stronger
anti-inflammatory and anti-cancer activities (Mao et al., 2019; Unuofin et al., 2021; Velayati et al., 2023).
Zingerone, another significant compound, is noted for its anti-inflammatory and anti-diabetic effects. Paradols,
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although less studied, also contribute to the anti-inflammatory and antioxidant properties of ginger (Unuofin et al.,
2021; Abdalla et al., 2023). These compounds collectively make ginger tea a beneficial beverage for managing
inflammation, oxidative stress, and various chronic diseases.

5.2 Phytochemical analysis and identification techniques

The identification and analysis of bioactive compounds in ginger tea involve several advanced phytochemical
techniques. High-performance liquid chromatography (HPLC) is commonly used to quantify gingerols, shogaols,
and other phenolic compounds (Tavares et al., 2022). Gas chromatography-mass spectrometry (GC-MS) is
another technique employed to analyze volatile compounds and essential oils in ginger (Lashgari et al., 2021).
Additionally, nuclear magnetic resonance (NMR) spectroscopy provides detailed structural information about the
bioactive molecules. These techniques ensure accurate identification and quantification of the bioactive
compounds, facilitating the understanding of their health benefits and mechanisms of action.

5.3 Variations in bioactive compound content based on preparation

The content of bioactive compounds in ginger tea can vary significantly based on its preparation method. Fresh
ginger typically contains higher levels of gingerols, while dried ginger has increased concentrations of shogaols
due to the dehydration process. Boiling ginger in water to make tea can lead to the extraction of water-soluble
compounds like gingerols and Zingerone, but prolonged heating may convert gingerols to shogaols, altering the
tea's bioactive profile (Figure 1) (Tavares et al., 2022; Velayati et al., 2023). Additionally, the particle size of
ginger and the duration of steeping can influence the concentration of these compounds in the final beverage.
Understanding these variations is crucial for optimizing the preparation of ginger tea to maximize its health
benefits.
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Figure 1 The potential mechanism for the antioxidant action of 6-shogoal (Adopted from Mao et al., 2019)

Image caption: 6-shogoal leads to the translocation of Nrf2 into the nucleus and increases the expression of Nrf2 target genes by
modifying Keapl and preventing Nrf2 from proteasomal degradation. Thus, the level of GSH increases, and the level of ROS
decreases (Adopted from Mao et al., 2019)

6 Case Study: Ginger Tea in Clinical Practice

6.1 Application of ginger tea in managing inflammatory conditions

Ginger tea has been widely recognized for its potent anti-inflammatory properties, which are attributed to its
bioactive compounds such as gingerols and shogaols. These compounds have been shown to inhibit key
inflammatory pathways, including the nuclear factor kappa B (NF-kB) and mitogen-activated protein kinase
(MAPK) pathways, as well as reducing the production of pro-inflammatory cytokines (Lashgari et al., 2021;
Ballester et al., 2022). Clinical studies have demonstrated that ginger can significantly alleviate symptoms in
patients with inflammatory diseases such as rheumatoid arthritis and ulcerative colitis, making it a valuable
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adjunct therapy in managing these conditions. For instance, ginger's ability to reduce NF-kB activity has been
particularly beneficial in conditions like psoriasis and lupus erythematosus, where inflammation plays a critical
role (Bodagh et al., 2018).

6.2 Case studies of ginger tea for gastrointestinal disorders

Ginger tea has also been extensively studied for its gastroprotective effects. Clinical trials have shown that ginger
can effectively alleviate symptoms of gastrointestinal disorders such as nausea, vomiting, and indigestion. For
example, a systematic review of clinical trials indicated that a daily dosage of 1500 mg of ginger could
significantly reduce nausea. Additionally, ginger has been found to protect against gastric ulcers induced by
nonsteroidal anti-inflammatory drugs (NSAIDs) and other irritants (Haniadka et al., 2013). In a cellular model of
gut inflammation, ginger extract was shown to improve intestinal barrier function and reduce inflammatory
responses, further supporting its use in gastrointestinal health (Anh et al., 2020). These findings highlight the
potential of ginger tea as a therapeutic option for managing various gastrointestinal disorders.

6.3 Long-term consumption and observed health outcomes

Long-term consumption of ginger tea has been associated with several positive health outcomes (Figure 2).
Regular intake of ginger has been linked to improved digestive function, reduced inflammation, and enhanced
antioxidant status (Velayati et al., 2023). A comprehensive review of randomized controlled trials found
consistent support for ginger's benefits in reducing nausea and vomiting, particularly in pregnancy and
chemotherapy-induced cases. Moreover, ginger's anti-inflammatory and antioxidant properties may contribute to
its protective effects against chronic diseases such as diabetes, cardiovascular diseases, and even cancer. However,
it is important to note that while the short-term benefits of ginger are well-documented, more extensive and
well-controlled human studies are needed to fully understand the long-term health impacts of regular ginger tea

consumption.
Mechanisms of actions for the therapeutic effects of ginger
® Lipid peroxidation = + ROS production
® Ca’ enteri I th I
t St Akl s ® 5-HTs/muscarinic/H; receptars
Vasodilation
={BP ® Arginase = T NO .
® Ca”" influx = regulates stomach rhythm [ Nausas
® Angiotensin-converting enzyme % and
® Ca’"influx = T stomach emptying Vomiting
T Gut microbiota and metabolites
& Chol production
@ Chol absorption in intestine
4 Blood L TNF-a =T GLUT4
LpkEntie T Conversion to bile salts = T excretion
T AMPK and PI3K = T GLUT4 +
T Chol uptake for excretion in liver Glycemic
T Insulin receptor sensitivity = L IR Control
1 Insulin secretion regulation
T Lipolysis
. ® Gl lipases = | absorption dietary fat
w:im:: ® COX & LOX = L PGE, and leukotrienes
E T FA metabolism = ® adipogenesis
& NF-kB = 4 cytokines
1 catecholamines =T thermogenesis 1 Pain

® Xanthine oxidase = + ROS
T Serotonin and adipokines = | appetite

T TRPV1 activation and desensitization

Figure 2 Mechanisms of action for the therapeutic effects of ginger on human health outcomes (Adopted from Crichton et al., 2023)
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7 Modern Applications and Product Development

7.1 Ginger tea in modern health and wellness products

Ginger tea has found a prominent place in modern health and wellness products due to its multifaceted health
benefits. Recent studies have highlighted its anti-inflammatory, anti-hypertensive, and glucose-sensitizing
properties, making it a popular choice among health-conscious consumers. The thermogenic effect of ginger,
which enhances energy expenditure and promotes feelings of satiety, further supports its inclusion in weight
management products (Mansour et al., 2012). Additionally, the digestive stimulant and gastrointestinal protective
effects of ginger make it a valuable ingredient in products aimed at improving digestive health (Srinivasan, 2017).
These attributes have led to the incorporation of ginger tea in various health and wellness formulations, including
detox teas, digestive aids, and anti-inflammatory beverages.

7.2 Development of ginger tea-based supplements and beverages

The development of ginger tea-based supplements and beverages has been driven by the growing consumer
demand for natural and functional ingredients. Ginger's bioactive compounds, known for their potent antioxidant
and anti-inflammatory effects, have been experimentally validated, encouraging their use in nutraceutical products
(Jalali et al., 2020). Manufacturers are leveraging these properties to create a range of ginger tea-based
supplements, such as capsules, powders, and ready-to-drink beverages, aimed at providing targeted health benefits.
These products are often marketed for their ability to support weight management, enhance digestive health, and
reduce inflammation, catering to the needs of a health-conscious market (Wang et al., 2022).

7.3 Market trends and consumer preferences

Market trends indicate a rising consumer preference for natural and functional beverages, with ginger tea
emerging as a popular choice. The increasing awareness of the health benefits associated with ginger, such as its
role in weight management and digestive health, has fueled its demand (Aregawi et al., 2022). Consumers are
seeking products that offer multiple health benefits, and ginger tea fits this criterion with its wide range of positive
effects. The market has responded with an array of ginger tea products, from traditional tea bags to innovative
ready-to-drink options and dietary supplements. This trend reflects a broader shift towards holistic wellness and
the use of natural ingredients in daily health regimens.

8 Safety and Side Effects

8.1 Toxicological studies on ginger tea consumption

Toxicological studies on ginger tea consumption have generally indicated that ginger is a safe herbal medicine
with minimal adverse effects. A comprehensive review of recent research highlights that ginger, including its
various bioactive components such as gingerol and shogaol, has been widely used in traditional medicine with a
strong safety profile (Velayati et al., 2023). The pharmacological actions of ginger, including its
anti-inflammatory and antioxidant properties, have been well-documented, and it is considered safe for
consumption in moderate amounts. However, more studies are required to understand the long-term effects and
the kinetics of ginger and its constituents in both animals and humans (Wilson, 2015).

8.2 Potential side effects and contraindications

Despite its general safety, ginger tea can have potential side effects and contraindications. Some studies have
reported mild gastrointestinal disturbances such as heartburn, diarrhea, and stomach discomfort in a small number
of individuals (Mansour et al., 2012). Additionally, ginger may interact with certain medications, including
anticoagulants and antidiabetic drugs, potentially altering their efficacy. Pregnant women, although benefiting
from ginger's antiemetic effects, should consult healthcare providers before consuming ginger tea to avoid any
potential risks (Crichton et al., 2022). Furthermore, individuals with gallstone conditions should exercise caution,
as ginger may stimulate bile production.

8.3 Recommendations for safe consumption
To ensure safe consumption of ginger tea, it is recommended to adhere to moderate dosages. Clinical studies
suggest that a daily intake of 0.5 to 3 grams of ginger in various forms, including tea, is generally effective and
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safe for most individuals (Aregawi et al., 2022). It is advisable to start with lower doses to assess individual
tolerance and gradually increase if no adverse effects are observed. Pregnant women and individuals on
medication should seek medical advice before incorporating ginger tea into their diet (Bodagh et al., 2018).
Additionally, standardized ginger products should be used to ensure consistent dosing and minimize the risk of
adverse effects. Further research is warranted to establish comprehensive guidelines for the safe and effective use
of ginger tea in various populations.

9 Concluding Remarks

Ginger tea, derived from the rhizome of Zingiber officinale, has been extensively studied for its anti-inflammatory
properties, gastrointestinal benefits, and traditional uses. The bioactive compounds in ginger, particularly
gingerols and shogaols, have demonstrated significant anti-inflammatory and antioxidant activities. Studies have
shown that these compounds can inhibit the production of pro-inflammatory cytokines and oxidative stress
markers, thereby reducing inflammation and protecting against various diseases. Additionally, ginger has been
traditionally used to treat gastrointestinal issues such as nausea, vomiting, and indigestion, with modern research
supporting its efficacy in these areas. The pharmacological activities of ginger are attributed to its rich
composition of phenolic compounds, terpenes, and other bioactive molecules.

While the current body of research highlights the promising therapeutic potential of ginger tea, there are several
areas that warrant further investigation. Future studies should focus on conducting large-scale human clinical
trials to validate the anti-inflammatory and gastrointestinal benefits observed in preclinical studies. Additionally,
research should explore the bioavailability and pharmacokinetics of ginger's bioactive compounds to optimize
their therapeutic efficacy. The development of novel drug delivery systems, such as nanoformulations, could
enhance the bioavailability and targeted delivery of these compounds, thereby improving their clinical outcomes4.
Moreover, understanding the molecular mechanisms underlying the health benefits of ginger will provide deeper
insights into its therapeutic potential and pave the way for new applications in modern medicine.

The integration of ginger tea into modern health practices offers a natural and effective approach to managing
inflammation and gastrointestinal disorders. Given its long history of use in traditional medicine and the growing
body of scientific evidence supporting its health benefits, ginger tea can be considered a valuable addition to
contemporary therapeutic regimens. Healthcare providers should consider recommending ginger tea as a
complementary treatment for patients with inflammatory conditions and gastrointestinal issues, while also being
mindful of the need for further clinical validation. As research continues to uncover the full spectrum of ginger's
bioactivities, its role in promoting health and well-being is likely to expand, making it a staple in both traditional
and modern medical practices.
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