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ABSTRACT 
Zingiber officinale Roscoe, a member of the Zingiberaceae family commonly known as 
ginger (or 'Adarak'), has been utilized globally since prehistoric times for both culinary and 
therapeutic purposes. Distributed across tropical Asia, it is extensively cultivated in Indian 
states such as Kerala, Andhra Pradesh, Uttar Pradesh, West Bengal, and Maharashtra. The 
plant is characterized by its distinctive, thick, branched perennial underground rhizome, 
which serves as the commercial source of ginger. In traditional Indian Systems of Medicine 
(ISM)—including Ayurveda, Unani, and Siddha—Z. officinale is well-documented for its 
exceptional therapeutic efficacy against gastrointestinal issues, respiratory ailments, 
inflammation, diabetes, and neurological disorders like migraines. These diverse medicinal 
properties are driven by key bioactive constituents, including gingerols, shogaols, 
zerumbone, sesquiterpenes, flavonoids, alkaloids, and essential oils. Given its profound 
phytochemical profile and pharmacological potential, this review aims to highlight the 
clinical and commercial significance of Z. officinale in human healthcare management. 
Keywords: Zingiber officinale, Zingiberaceae, Pharmacology and Phytochemistry. 
 

INTRODUCTION 
Zingiber officinale (Ginger, Zingiberaceae) (ZO) is a rhizomatous perennial plant used 
worldwide as a spice in foods, beverages, flavoring agent and is attributed to have many 
medicinal properties. Zingiberaceae is cultivated commercially in India, China, South East Asia, 
West Indies, Mexico and other parts of the world. In particular, it has been an important plant 
for the traditional medicine especially in India dates back to the times of Rig Veda (3500 to 
1800 B.C.). Later, the monumental Ayurvedic works like Charaksamhita and Sushrutasamhita 
as well as Unani have incorporated nearly 700 plant drugs entering into several medicinal 
preparations used in the management of health care (Harsha et al., 2013). In this review we 
have explore the traditional applications, phytochemistry and current pharmacological 
applications of Zingiber officinale. 
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Geographical distribution and habitat 
Zingiber officinale is widely distributed to tropical Asia (Kritikar and Basu, 2007); In India, it is 
cultivated mainly in Kerala, Andhra Pradesh, Uttar Pradesh, West Bengal and Maharashtra 
(Khare, 2007). In India, different types of Indian ginger are available like Cochin ginger (light 
brown or yellowish grey); Calicut ginger from Malabar (orange or reddish brown, resembling 
African ginger) and Kolkata ginger (greyish brown to greyish blue) (Khare, 2007). 
 
Botanical description of Zingiber officinale 
Zingiber officinale (Roscue) belongs to the family Zingiberaceae. It is commonly known as 
“Adarak” in Hindi and “Ginger” in English. Z. officinale is cultivated commercially in India, 
China, South East Asia, West Indies and other part of the world. 
Ginger has a distinctive thickened, branched perennial rhizome or stem (underground stem) 
which sometimes looks somewhat like a swollen hand. The rhizome has a brown corky outer 
layer and a pale yellow centre with a spicy lemon-like scent. The underground rhizome is the 
source of commercial "ginger root".  Roots grow from the bottom of the rhizome and shoots 
from the upper surface. Shoots (pseudostems), up to 1.2 m tall, arise annually from buds on 
the rhizome. These pseudostems are formed from a series of leaf bases (sheaths) wrapped 
tightly around one another with the long (up to 7 cm), narrow (up to 1.9 cm wide), mid-green 
leaf blades arranged alternately. The leaves die back after the growing season. The flowering 
stalk rises directly from the rhizome with the leaves and consists of an oblong spike with 
scalloped green bracts. From each bract one or more white or yellowish-green flowers is 
produced, blooming for several days. The flowering heads, borne on separate shorter stems, 
are cone-shaped spikes and composed of a series of greenish to yellowish leaf-like bracts. 
Protruding just beyond the outer edge of the bracts, the flowers are pale yellow in colour with 
a purplish lip that has yellowish dots and striations. Flowering stems are rarely, if ever, 
produced in cultivated plants (Ross, 2003). 
 
Taxonomical description 
Kingdom : Plantae 
Order  : Zingiberales 
Genus  : Zingiber 
Family  : Zingiberaceae 
Species : Zingiber officinale 
Common name:  Ginger, Adarak  
 
Vernacular names 
Hindi: Adrak  
Manipuri: Shing 
Marathi: Alha, Aale 
Tamil: Ingee 
Urdu: Adarak  
Assamese: Ada 
Gujarati: Adu, Sunth 
Sanskrit: Adraka 
Nepali: Aduwa 
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Tangkhul: Hui 
Malayalam: Inchi 
Telugu: Allam, Allamu, Allamu chetu,  
Kannada: Alla, Shunthi 
Bengali: Ada 
 
 
 

Figure 1. Zingiber officinale (A) whole plant (B) Rhizome (C) Leaves (D) Flowers. 
 
Traditional applications  
Ginger has been commonly used throughout the world as a spice for dietary as well as 
medicinal purpose since prehistoric time. Since ancient times, it has been an important 
ingredient in Ayurvedic, Tibb-Unani, Sidhha and Chinese herbal medicines. These medicinal 
properties have often been exploited through the use of ginger-based drinks. For example, tea 
made with ginger root is a common, traditional remedy for a cold, while ginger beer and ginger ale 
are still drunk to help ease indigestion. In India the fresh and dried rhizomes were measured 
distinct medicinal products. Fresh ginger has been used for cold-induced disease, nausea, 
asthma, cough, colic, heart palpitation, swellings, dyspepsia, loss of appetite, and rheumatism 
(Deng et al., 2022). It is a popular preparation for cough and asthma consisted of the juice of 
fresh ginger with a little juice of fresh garlic, mixed with honey. Powdered dried ginger was 
applied to the temples to mitigate headache. Fresh ginger was mixed with a little honey used 
for nausea. Ginger is common home remedy in India. The rhizomes of ginger are used as spice 
in food and beverages and in traditional medicine as carminative, antipyrexia and treatment 
of waist pain rheumatism and bronchitis. It is used for the treatment of gastrointestinal 
disorders and piles.   
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People in India make a paste out of ginger and apply it to their temples to treat a headache. They 
also eat it to treat a common cold, and mix it with salt and lemon to use against nausea (Awang, 
1992; Bisset and Wichtl, 1994; Banerjee et al., 2011; Ansari et al., 2016). 
 
Modern scientific reports 
Anti-diabetic and Hypolipidemic activity 
Ginger has been shown to a potent antidiabetic and hypolipidemic agent in various clinical 
and pre-clincal studies Bao et al. (2024). Akhani et al., 2004, have shown anti-diabetic activity 
of Zingiber officinale in streptozotocin-induced type I diabetic rats. They suggested, a 
potential antidiabetic activity of the juice of Z. officinale in type I diabetic rats, possibly 
involving 5-HT receptors (Akhani et al., 2004). Zainab and co-workers, 2006, have shown that 
a dose of 500 mg/kg, raw ginger was significantly effective in lowering serum glucose, 
cholesterol and triacylglycerol levels in the ginger-treated diabetic rats compared with the 
control diabetic rats. The ginger treatment also resulted in a significant reduction in urine 
protein levels (Zainab et al., 2006). The administration of an ethanolic extract of ginger 300 
mg/kg) to normal rabbits showed potential hypoglycaemic activity (51 % decrease in serum 
glucose) 2 h after administration (Mascolo et al., 1989).  
 
Hepatoprotective activity 
Ginger has been reported to have significant hepatoprotective activity. In vivo study carried 
out by Atta et al., 2010, methanol extract of ginger (250 and 500 mg/kg) and chicory (250 and 
500 mg/kg) given alone or mixed (1:1 wt/wt) significantly restored the carbon tetrachloride-
induced alterations in the biochemical and cellular constituents of blood. No toxic symptoms 
were reported in doses up to 5 g/kg (Atta et al., 2010). Poorrostami et al., 2014, have shown 
the Effect of hydroalcoholic extract of ginger on the liver of epileptic female rats treated with 
lamotrigine (Poorrostami et al., 2014). Sakr et. al., 2011, the effect of ginger on hepatotoxicity 
induced in albino rats by the anticancer drug, adriamycin (ADR) (Sakr et al., 2011).  
 
Anti-parasitic activity 
Several in vitro and in vivo studies have shown that the Z. officinale and its constituents 
exhibited significant nematocidal, cestocidal, trematocidal, anti-protozoal, insecticidal, 
molluscicidal and anti-leech effects. Gilani and Ghayur, reported that ginger exhibits 
gastrointestinal pro-kinetic activity via activation of cholinergic receptors (Gilani and Ghayur, 
2005). Quian and Liu, 1992 speculated that the mechanism of action of ginger may be both 
central and peripheral, i.e., anticholinergic and antihistaminic (Quian and Liu, 1992). 
 
Antidepressant activity 
Pratap et al., 2012, have studied antidepressant activity of hydroalcoholic activity of Zingiber 
officinale. The oral administration of Zingiber officinale extract at 150 mg/ kg and 300 mg/kg 
respectively as compared to the control treated group showed an antidepressant activity 
comparable to that of standard drug. The antidepressant effects of Zingiber officinale extract 
seem to be mainly associated with the activation of dopamineergic system and possess 
potential anxiolytic and antidepressant activities (Pratap et al., 2012).  
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Antibacterial activity 
Islam et al., 2014, investigated antimicrobial activity of ginger extracts against food-borne 
pathogenic bacteria. The study has shown the potent antimicrobial activity of the ginger 
extract against the all tested bacterial pathogens. Soybean oil extract of ginger showed 
highest zone of inhibition (11.67±1.53 mm) against Salmonella spp. and lowest zone of 
inhibition (8.0±1.73 mm) against Escherichia coli. Ginger extract also showed lower zone of 
inhibition (8.67±2.52 mm) against Staphylococcus aureus compared to the Gram-negative 
bacteria. Soybean oil extract of ginger at boiling temperature has potential antimicrobial 
activity and could be used in food preparation to get the synergistic effect of soybean and 
ginger. Karteek et al. (2012) evaluated the antibacterial activity Zingiber officinale against five 
important bacterial strains viz., E. coli, Bacillus subtilis, Staphylococcus aureus, Pseudomonas 
aeruginosa and Proteus vulgaris. The researchers showed that the extract of these herbs has 
great potential against different microorganisms tested and has inhibitory effect (Karteek et 
al., 2012). 
 
Antioxidant activity 
Various in vitro and in vivo experiments have showed that Z. officinale (ZO) and its 
constituents exhibited potent antioxidant activity.  According Ayustaningwarno et al., (2024)  
ZO was found to be showing the significant antiradical activity against DPPH and ABTS free 
radical suggesting the potent antioxidant capacity of ZO (Ansari et al., 2016). ZO essential oil 
and oleoresin exhibited significant antioxidant and antimicrobial activities (Bellik, 2014).  ZO 
isolated compound, 6-shogaol has potent antioxidant properties which can be credited to the 
occurrence of unsaturated ketone moiety (Khader M et al., 2010). Stoilova et al ., 2007 
demonstrated that ZO extract inhibited the the hydroxyl radicals 79.6% at 37 °C and 74.8% at 
80 °C, showing higher antioxidant activity than standard quercetin.(Stoilova et al ., 2007). The 
antioxidant potential of different extracts of ZO was determined by three different methods. 
The order of activity was as follows, 80%  methanolic > 80% ethanolic > methanolic > ethanolic 
> 30°C water >100°C water > acetonic extract. Proving that ZO is a potent source of 
antioxidant components demonstrating higher effects in alcoholic media as determined by 
different assays (Shirin and Jamuna, 2010).  
 
Effect on male reproductive functions 
Hosseini et al., 2016, evaluated the effect of ZO on sperm DNA fragmentation (SDF) in infertile 
men. Results demonstrated that ZO in a controlled study of efficacy was effective in 
decreasing SDF in infertile men (Hosseini et al., 2016). In an another  study the aqueous 
extract of Z. officinale had positive effect on testosterone level at the dose of 200mg/kg for 4 
weeks and 8 weeks respectively. Results showed that it stimulates secretion from the testes 
(and other male accessory sex organs) that influences semen. (Memudu et al., 2012). It has 
also been evidenced that ZO stimulate male reproductive system in induce busulfan infertility. 
In this experiment ZO increased the volumes of seminiferous tubule and elevated the level of 
seminiferous tubule and Sperm count (706×105 and 682×105) of the treated groups 
compared to control group (p=0.00) (Hossein et al ., 2013). Hozayen et al. (2012) evaluated 
the chemoprotective effect of Z. officinale roots against aspartame-induced rat testicular 
toxicity.  
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Results revealed that aqueous extract of ginger root increase serum testosterone level in rats 
(Hozayen et al., 2012). Morakinyo et al., 2008, evaluated the effect of ZO aqueous extract on 
male reproductive functions and studied the mechanisms underlying these effects. Results 
showed the pro-fertility properties in male rats which might be a product of both its potent 
antioxidant properties and androgenic activities (Crichton et al., 2023). 
 
Larvicidal activity 
Larvicidal activity of isolated phytochemicals from the ZO was reported against Culex 
quinquefasciatus and Adese aegypti by Rahuman et al., 2008. The results showed the 
significant larvicidal activity of (6)- dehydrogingerdione, (4) gingerol and (6)-
dihydrogingerdione aganist fourth instar larvae of and C. quinquefasciatus (LC50 5.52, 7.66, 
27.24 ppm), and A. aegypti (LC50 4.25, 9.80, 18.20 ppm) respectively. In the same way, 
larvicidal activity of ZO was reported against Angiostrongylus cantonensis, a roundworm 
(Rahumen et al., 2008). Lin et al., 2010, investigated the anthelmintic activity of [6]-gingerol, 
[10]-gingerol, [6]-shogaol and [10]-shogaol of ZO phytoconstituents for the parasite 
Angiostrongylus cantonensis.  The results revealed that these compounds killed A. 
cantonensis larvae and reduced their impulsive actions in a dose-time dependent 
manner. (Lin et al., 2010). 
 

 
Figure 1. Zingiber officinale as a potent anticancer agent. 
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Migraine 
Ginger is well documented in Ayurvedic system of medicine for the treatment of several 
neurological disorders. Oral administration of ginger may exerts prophylactic and abortive 
effects in migraine headache without any severe side-effects. The study showed that 
administration of ginger powder at dose of 500-600 mg for 3-4 days with gap of 4 hours, 
showed relief from migraine attack (Mustafa and Srivastava, 1990). Gingerols are potent 
inhibitors of prostaglandin synthetase and also efficient at inhibiting leukotriene biosynthesis. 
It is evidenced that by restraining these inflammatory neurotransmitters, ZO may play an 
important role in migraine prevention (Kiuchi et al,. 1992). 
 
Anti-diarrhoeal activity 
In an experimental study Zingiber officinale exhibited antidiarrheal activity by affecting 
bacterial and host cell metabolism. The results indicate that in the absence of antimicrobial 
action, Z. officinale exhibits its antidiarrhoeal activity by affecting bacterial and host cell 
metabolism. This study reports a novel mechanism of action by Z. officinale in infectious 
diarrhoea (Daswani et al., 2010). 
 

Figure 2. Pharmacological and phytochemical potential of Zingiber officinale. 
 
Gastroprotective effect 
ZO has been widely used as a potential lead against gastric disorders (Stewart et al., 1991; 
Mowrey and Clayson, 1982). Nanjundaiah et al., 2008, evaluated the gastroprotective effect 
of ZO rhizome extract. Results demonstrated that aqueous extract of ginger was proficient to 
protect the gastric mucosa from stress-induced mucosal lesions and reduce gastric acid  
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secretion probably by blocking H+, K+-ATPase action, restraining growth of H. pylori and offer 
anti-oxidant defence against oxidative stress-induced gastric damage (Nanjundaiah et al., 
2008). The gastroprotective potential of ZO was also evaluated by using gastric ulcers induced 
by acidified ethanol, indomethacin, and restraint water immersion stress. The results 
demonstrated that by oral administration by intragastric gavage,7.5, 15, and 30 mg/kg or 
cimetidine 100 mg/kg significantly inhibited the formation of gastric ulcer in all gastric ulcer 
models showing the gastroprotective efficiency of ZO (Pareeya  et al., 2016). 

Figure 3. Major active compounds of Zingiber officinale. 
 
Cardioprotective activity 
ZO stimulates the cardiac muscles and blood circulation all over the body. Due to this 
increased blood circulation by ZO it is believed to motivate cellular metabolic activity which 
facilitates to relief the tension and cramps (Ghosh et al., 2012). There are several reports 
showed that ZO phytochemicals to have significant cardioprotective activity. Two isolated 
phytochemicals of ZO, gingerols and the related shogaols  exhibited  cardio depressant 
activity. It is also reported that (6)- gingerol, (6)-shogaol and gingerdiones are potent 
enzymatic inhibitors of prostaglandin, thromboxane, and leukotriene biosynthesis (Wang et 
al., 2003). 
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Table 1. Comprehensive pharmacological properties of phytochemicals in Ginger. 

Phytochemicals  Pharmacological properties References 

6-Gingerols and 
related compounds  

Anticancer via apoptosis in cancer cells, , 
Antioxidant  
Anti-inflammatory 
Immunomodulatory 
Hepatoprotective activity 
Antibacterial activity 

Masuda et al., 2004; Park et 
al., 2006; Plengsuriyakarn et 
al., 2012; Kim et al., 2011; 
Young et al., 2005. Park et 
al., 2008; Sabina et al., 2011. 

Zerumbone Antioxidant 
Antimicrobial 
Antitumor activity 

Kirana et al., 2003; Abdul et 
al., 2008 

Curcumene  Antioxidant  
Anticancer  
Anti-inflammatory activity 

Shin and Lee, 2013; Singh et 
al., 2010 

Shagoal  Antioxidant and anti-inflammatory 
activity, [6]-shogaol showed anticancer 
activity through the inhibition of cell 
invasion reduction of matrix 
metalloproteinase-9 expression, anti-
proliferation activity and anti-invasion  

Hu et al., 2012; Alqasoumi et 
al., 2011 

 
Chemical constituents 
Numerous different classes of active compounds have been identified including terpenes and 
oleoresin which commonly known as ginger oil. Ginger also constitutes volatile oils approximately 
1% to 3% and non-volatile pungent components oleoresin (Zick et. al., 2008). The major identified 
components from terpene are sesquiterpene hydrocarbons and phenolic compounds which are 
gingerols and shogaols (Hasan et. al., 2012).  Gingerols and its derivatives have been identified as 
major compounds from Z. officinale rhizome. [4]-gingerol, [6]-gingerol, [8]-gingerol, [10]-gingerol, 
[6]-paradol, [14]-shogaol, [6]-shogaol, 1-dehydro-[10]-gingerdione, [10]-gingerdione, 
hexahydrocurcumin, tetrahydrocurcumin, gingerenone A, 1,7-bis-(4′ hydroxyl-3′ methoxyphenyl)-
5-methoxyhepthan-3-one, and methoxy-[10]-gingerol (Koh et. al., 2009). However, the proportion 
of compounds vary depends on country of origin, commercial processor, and whether the ginger 
is fresh, dried, or processed (Schwertner & Pascoe, 2006). Although phylogenetic analysis has 
showed that all ginger samples from widely different geographical origins are genetically 
indistinguishable, metabolic profiling showed some quantitative differences in the contents of [6]-
, [8]-, and [10]-gingerols (Jiang et. al., 2006). An examination of the concentrations of [6]-, [8]-, and 
[10]-gingerols and [6]-shogaol in 10 different ginger-root dietary supplements purchased 
randomly from a variety of pharmacies and health food stores yielded some disconcerting results 
(Schwertner & Pascoe, 2006). 
The essential oil of ginger contains heptane, octane, isovaleraldehyde, nonanol, ethyl pinene, 
camphene, b-pinene, sabinene, myrcene, limonene, b-phellandrene, 1,8-cineole with presence of 
gingediol, methylgingediol and their diacetates by GC-MS. (Kami et al., 1972). D3-carene, a-
terpinene, a-terpineol, nerol, 1,8-cineole, zingiberene, neral, geranial, geraniol and geranyl acetate 
were identified in essential oil from rhizomes of ginger (Sakamura and Fukiko, 1978). 
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CONCLUSION AND FUTURE OUTLOOK 
We have discussed the traditional and modern applications of Zingiber officinale in human 
health management with respect to pharmacology, phytochemistry and other importance. 
The ginger bears an enormous number of pharmacological activities such as anticancer, 
cardioprotective activity, anti-inflammatory activity, anti-diabetic activity, anti-microbial 
activity, antioxidant property, anti-proliferative activity, hypolipidemic, neuroprotective 
activity and hepatoprotective, which have been clinically proved. Presence of diverse group 
of bioactive compounds such as gingerols, shaogols, curcumene, sesquiterpenes, alkaloids 
and flavonoids made ginger conspicuous among plant kingdom. We hope this article will 
facilitate all about the traditional and modern scientific research related to enormous 
pharmacological activities of ginger to researchers for advanced clinical based research to 
manage human beings from several types of ailments. 
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