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Abstract
Zingiber officinale or Ginger, an annual flower-patterned stem belonging to the Zingiberaceae family, gets utilize as, food,
flavouring, as well as medicinal ingredient. Throughout more than two thousand years, ginger has been traditionally
utilised for health purposes. It is among of the best-adapted plants with a wide-ranging of physiological functions and is
frequently used as a seasoning for a range of beverages and food. Shogoals, Gingerol, Parasols, and other compounds give
ginger its therapeutic qualities. Ginger has a high level of antioxidants which protect DNA from damage based on by stress
and oxidation. They might promote youthfulness and help the body fight on going illnesses like hypertension coronary
artery disease and breathing problems. They may also lower cancerous risk. Its pH ranges from 5.50 to 6.02, which is
comparable to that of lettuce, figs, fennel, leeks, and parsnips. The newly harvested ginger should be stored at an average
warmth of 19-28 °C and a relative humidity of roughly 70-90%. Numerous studies have demonstrated ginger's protective
properties against a range of conditions, including cancer, diabetes mellitus, free radicals, inflammation, and nausea. It is
thought that ginger is a safe herbal remedy with little side effects. This plant may be used to create herbal medicines in the
near future, but further explore is essential to assess the efficacy and safety of any adverse effects produced by studies that

involve human subjects.
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Introduction
The herb was given the botanical designation Zingiber
officinale by English ecologist William Roscoe in 1807. The
term "zingiberis," derived from the essential word in Sanskrit
"shringavera," referring to "shaped resembling a deer's
antlers," is the origin of the genus designation. "Offcinale"
refers to the rhizomes' therapeutic qualities (Kousch et al.,
2022). The ginger plant plants are divided through three
categories according to their dimensions as well as yielded
the following tiny specimens that have numerous tillers and
an insignificant rhizome, medium size plants alongside an
average quantity of tillers alongside a average size Rhizome,
and Massive plants with less tillers and thicker rhizomes.
Ginger, often known as ginger root or Ginger, is an annual
herb (Zingiber officinale) that is commonly utilized as a
culinary ingredient and in traditional medicines. Ginger is
a flowery plant that forms false-stems, or artificial stalks
created from coiled leaf bases, with slender leaf edges. The
flower buds sprout straight out of the stem on distinct
branches and contain straw-coloured with violet blooms
(George et al., 2024). The root of ginger is useful in treating
and mitigating common illnesses like migraines, viral
infections, vomiting, and diarrhoea. It was recently stated
that over hundred chemicals have been successfully extracted
from ginger. In particular, zingiberene, zingerone, shogaols,
and gingerol among Ginger's main chemical families
(Kumari et al., 2024). Terpenes that vitamins, and minerals

J. Sci. Innov. Nat. Earth

Revised 25.09.2024

Accepted 01.12.2024

are a few of the lesser-known elements found in ginger.
Evidence is not as strong in favour of its usage for treating
sickness while traveling or various kinds of gastrointestinal
discomfort. Ginger has been used to alleviate signs related
with arthritis in some studies, but the results have been
inconsistent. Merely 2 of the many biologically active
elements discovered in ginger root that were recently
discovered are phenolic substances and terpenes. Ginger is
rich in anti-oxidants, which shield Deoxyribo Nucleic
Acid from radical destruction and inflammation (Prasetyo et
al.,2022). The physician's recommendation for extracted
ginger use is no more than 3 to 4 grams per day. If you are
having a baby, do not take a single gram of extracted ginger
daily. It is not recommended for children younger than
2 years old. The Ginger's rhizome has been utilized as a
condiment from decades throughout the whole world. It was
revealed that, ginger was one of widely utilized plants in
ancient Ayurveda, Chinese, America and Europe etc. Recent
studies have been found that ginger has anti-cancerous, anti-
inflammatory, anti-diabetic and nephron protective
properties. Many more are yet to be discovered. The current
research focuses on Ginger's classification, transportation,
biological specification, separation of secondary compounds,
biochemical contents, therapeutic efficacy, adverse reactions,
and hazards (Raees et al., 2024).
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treatment,” has been utilized as medicine since the time of
the Vedas. Traditionally, Ginger employed as a relieving
flatulence and Hypertension. Galen, a Greek physician,
employed ginger to purify the body. Galen employed It cure
imbalanced bodily problems as shown in Fig. 2.

o /)
Fig.2
Table 1- Botanical Classification Ginger

Scientific Name Zingiber officinale Roscoe
Kingdom Plantae
Subkingdom Tracheobionta
Superdivision Spermatophyta
Division Magnoliophyta
Class Liliopsida
Subclass Zingiberidae
Order Zingiberales
Figl. Ginger along with leaves. Family Zingiberaceae
History of Ginger- Genus i Zingiber P. Mill
Ginger, like cinnamon along with Curcumin, belongs Table. 2 Comm_on Names for Ginger
to similar botanical group. The major cause for the peppery 'L'izgi'a Eggi
aroma is its abundance of ketone bodies, notably the Assami Ada
gingerols who appears to be the primary element of Bengali Ada
ginger'sroot that is currently examined in numerous Tamil Ingee
scientific investigations related to health. The principal edible Orriya Adraka, Ada
portion is the roots, which is the branching stalk that's where ?:ﬂ:gﬂ :ﬁ:{‘;
ginger grows. Ginger develops lavender-type flowers by Marathi Sunth
yellowish green lobes stained with a violet hue. Ginger, English Ginger
originally from South Asia, is now grown in Lush Outside India
escapes including China, Jamaica, Haiti and Nigeria. Ginger Japanese Shoga
is most important crop of Indian culture. In the year 2001, Spanish Jengibre
. . . English Ginger
around 9000000 kllogram§ of ginger r_oot were §h|ppgd Russian Imber
abroad, worth 4.6 Crore. Ginger is grown in all areas in India German Ingwer
but the major growing states includes Kerala, West Bengal, Swedish Ingefera
Karnataka, and Northern State Regions. Ginger is referred to Farsi Amveel
as Sringavera in Sanskrit which is followed by Zingiber in Dutch Gember
Latin and Zingiberi in Greek (Sindhoora et al., 2020). gr:?:ecge Jeuf'ngembre
. . . g Sang keong
Ginger, known as "maha-aushadhi" or "great medical
Table 3- Morphologies of Ginger
Plants part Features
Stem Leaves are elongated and oblong-lanceolate, with sheaths that clasp the stem.
Calyx Short, three-bilobed, cylindrical (Kim et al., 2022)
Ovary Many ovules, superposed, three celled, filiform style, small stigma (Srinivas
et al., 2024).
Corolla tube | Cylindrical, Lanceolate-segments, concave structure at upper side (Sreeja et
al., 2024).
Capsule Large seed, arrilate, globose, final dehiscing (Wang et al., 2024)
Rhizome Tuberous, leaves are erect upto 0.6-1.3cm in height, size varies from length
5-15cm. Every branch is 1-3cm long and their apex defines a scratched stem
(Baleba et al., 2024)
Leaves Small, sessile on wrappings, linear lance-shaped, 1-2 cm broad, and smooth.
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Phytochemical Extraction Methods in Flow Chart contains, gingerols, is the most pungent component and is
responsible for its fragrance. Gingerol (1- [30-hydroxy and
40-hydroxyphenyl] The 5-hydroxy-3-a greasy fluid called
decanoin that is an especially prevalent component. More
subtly aromatic zingerone is additionally formed among the
gingerols. Its strong flavour is derived from gingerols during
the procedure of drying. because shogaols, zingerone, and
resin are present gingerols. Additional bitter, resinous
compounds are found in ginger. Laevogire, pale yellow, and
non-acrid is the essential oil. Numerous terpenes can be
found in ginger essential oil. like zingiberene, which are
sesquiterpenes. The erratic oil has in 35 percent zingeberene,
18 percent curcumene, including 10 percent farnesene
compounds, Bisabolene and b-sesquiphellandrene were
present in lower concentrations (Tonfack et al., 2022).

% Extraction menthods © Purification methods

Fig. 3 Techniques for Extracting and Purifying Ginger's Polysaccharides
Chemical Composition
Ginger's common ingredients consist of carbohydrate starch
resin, a material and aromatic oil. The aromatic substance it
Table-4 Components of Ginger

S.no Chemical constituent Structure
1. 6-Shogoals
(This gets created when gingerol loses water.) (Jabborova . = s
etal., 2022 and Harun NH et al., 2022) - D/\)\/\/\/\
HO
2 8-Gingerol 8] oH

(A sticky, smelly, yellowish substance that generates
gingerone) (Mohd Sahardi NF et al., 2022).

HO
OCH-
3. 10-Gingerol o OH
(A sticky, smelly, yellowish substance that generates
gingerone) (Gumbarewicz E et al., 2022 and Matin M et
al., 2024). HO
OCH,
4. 6-Gingerol o OH ¥
(A sticky, smelly, yellowish substance that generates
gingerone) (Pathak A et al., 2024).
HO
QCH-
Table-5 Ginger's vitamin composition (Matin M et al., 2024). 12 a-Zingiberene 9.5 al., 2008).
Sr. No. Vitamins Raw ginger root (per 100 g) 13 a-Farnesene 7.6
1 [Thiamine] B1 0.0252 mg 14 Neral 7.4
2 [Riboflavin] B2 0.0343 mg 15 Geraniale 16.0 (Silva M et
3 [Niacin] B3 0.753 mg 16 z-Citral 9.2 al., 2018).
4 [Panathenaic acid] B5 0.2032 mg 17 Beta -Cedrene 8.6
5 [Vitamin] B6 0.163 mg 17 Geranyl acetate 8.4
6 [Folate] B9 11 pg 18 Geraniale 26.0 (Chmit M et
7 [Vitamin] C 5mg 19 a-Zingibere 9.5 al., 2014).
8 [Vitamin] E 0.263 mg 20 Farnesene 7.6
Table-6 Ginger's energy and fat composition 21 Neral 74
Sr. Constituents Ginger root Ginger root 22 Beta -Sesquiphellandrene 27.0 (Borah Aet
No. (ground) (Raw) 23 Caryophyllene 15.3 al., 2017).
1 Energy 1404KJ 332 KJ (80 24 Zingiberene 14.0
(336Kcal) KCal) 24 a-Farnesense 10.5
2 Carhohydrates 71.6 gm 17.6 gm 26 ar-Curcumene 113 (Mesomo MC
3 Sugars 3.39gm 1.6 gm 27 Geraniale 11.0 etal., 2013).
4 Dietary Fibre 14.1gm 2.1gm 28 Camphene 5.0
5 Fat 4.24 gm 0.74gm 29 Eucalyptol 3.0
6 Protein 8.98 gm 1.81gm 30 a-Zingiberene 20.0 (Wang Z et
Table-7 Ginger's Phyto chemical composition 31 ar-Curcumene 15.0 al., 2006).
Sr. No. | Major compounds Percentage (%) Reference 32 Beta -Bisabalene 11.0
1 Comphene 121 (Snuossi M et 33 Beta -Sesquiphellandrene 13.0
2 Beta-Phellandrene 11.2 al., 2016). 32 ar-Curamene 590 (Nogusira de
3 1,8-cineal 10.1 35 1,8-Cinerol 8.0 Melo GA et
4 a-Zingiberene 7.1 _ 36 Citral 75 al., 2011).
5 a-Zingiber 24.2 FI(\/IFeDrreetIZ 37 o-Zingiberene 75
- " Table-8 the vital oil of the medicinal plant Zingiber officinale has
° Geraniale 153 2018). antibacterial abilities P ’
7 Beta -Phellandrene 8.2 Sr. | fungal Disk diffusion Reference
8 a-Zingiberene 25.3 (Varoni EM No. infections -
9 Beta -Sesquiphellan 18.2 etal., 2016). Halo Concentration
10 Beta -Bisobeolene 126 A.flavus 206mm | 6 pg/mL (Singh G etal.,
11 Geraniale 26.3 (Singh G et A. solani 66.3 mm 2008).
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and bisabolene. The permanent recollections paradols,
Gingerols, shogaols, and zingerone remain answerable for
the spicy flavour (Sung B et al., 2008).

A. oryzae 51.3 mm

A. Niger 66.7 mm

F. moniliforme | 100 mm

C. albicans 25 mm 100 pg/mL (Ghasemzadeh A
G. candidum 21 mm etal., 2018).
F. oxysporum 22 mm

A. flavus 20 mm

A. terrus 50% 10 uL (Singh G et al.,
A. Niger 31.3% 2005).

A. flavus 87.5%

F. oxysporum 87.5%

C. palliscens 87.5%

T. roseum 100%

F. 62.5%

graminearum

F. monoliform | 75%

Therapeutic Applications
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Fig- 4 Therapeutic applications of Ginger in flow chart
Table-9 therapeutic uses of Benzimidazole

Antioxidan
t activity

Antioxidants are components or structures that have the
ability to safely communicate with reactive oxygen species
in order to stop the chain reaction occurs before any critical
molecules are impacted. They have access to several
methods. Initiating species that cause oxidative damage can
be scavenged, Metal ions can be chelated to avert them from
generating reactive species or decomposing peroxides,
qguenched *O2 can stop peroxides from forming, the
autoxidative chain reaction can be stopped, and/or localised
02 concentrations can be decreased (Singh G et al., 2005
and Sung B et al., 2009). This acts by inhibiting xanthine
oxidase, an enzyme that mostly produces reactive oxygen
species. According to research, zingerone can protect DNA
from damage from oxidation caused by ROS produced by
stannous chlorine in the laboratory. Zingerone has a direct
adaptogenic impact on intestinal muscle smoothness by
minimising the effects of oxidative stress. These outcomes
support the notion that zingerone, also is an effective
antioxidant. Studies have shown that geraniol, A significant
chemopreventive treatment with a considerable antioxidant
impact, scavenging oxygen-free radicals and enhancing total
glutathione content (GSH) in skin of mice (Yagihashi S et
al., 2008).

Gingertea | A freshly harvested ginger root that is 2.5 centimetres in
height is sliced or used in powdered form to make ginger tea.
Then, add half a teaspoon of finely ground ginger to a full
glass of cold water, bring it to a gentle boil, cook it for five
to six minutes, and then drain it. If required, one can add
honey and squeeze the juice from half a lemon to a cup of
freshly made tea, being sure to consume it before it cools.
One or two glasses of freshly made tea each day do not cause
any problems. In particular, tea is recommended for issues
involving the digestive system (Hussein MR et al., 2005).

Uses in
Spice

Because ginger is such a versatile spice, people with stomach
ulcers may easily utilise it. Ginger-based spices may be
easily added to soups, any type of cheese, vegetables, fruit
salad, rice pilaf, muffins, cakes, and grilled meat to aid with
digestion. Ginger-based spices are favoured mostly for their
aphrodisiac qualities (EI-Ghorab AH et al., 2010).

Tincture Ginger's tincture can potentially be made with the right
dilution.

Urinary tract symptoms, digestive issues, and asthma are the
main areas of usage. Consume it constantly or as needed by
mixing 10 to 15 drops with half a teaspoon of warm water

twice or per day (Habib SH et al., 2008).

It is possible to introduce diversity into sterile naturally
reproduced vegetation by subjecting their organs to both
chemical and physical mutagens. Through vegetative
replication, the generated variability can be sustained once it
has been fixed. According to Rattan (1994), ethyl methane
sulfonate (EMS) is a chemical mutagen that inhibits
development and increases cytological abnormalities. Similar
effects to chemical mutagens were also demonstrated by
gamma radiation (Rattan 1994). The majority of the induced
alterations that appeared in the R1 generation, according to
Jayachandran and Mohana Chandran (1992), were in
chimeric form, displayed a dwarfed or semi-dwarfing
impact, and inhibited the development of rhizomes (Jeong
CHetal., 2009).

Breeding
Mutants

Antimicrob
ial activity

Nourishment wellbeing controllers, the food industry, and
customers are all highly concerned about foodborne
illnesses. Many attempts have been made to find natural
antimicrobials that can prevent the growth of bacteria and
fungi in order to boost nutritional value and preservation
duration. Plant extracts have long been used for a number of
uses, and they have lately been investigated for their
potential as food preservatives and alternative medical
treatments. Extracts from plants and oils with antibacterial
properties have use in the pharmaceutical sector, raw and
prepared food preservation, complementary and alternative
therapies, and natural therapy. Powerful antimicrobial
properties along with mildly antifungal effects are associated
with ginger. According to research, Z. officinale rhizomes
have significant antimicrobial activity against Salmonella
enteritis, Escherichia coli, Streptococcus, and
Staphylococcus aureus in a methanol extract. Emerging
nations suffer most from diarrhoea caused by Escherichia
coli, and it has been reported lately that zingerone protects
against diarrhoea caused by E. coli. In hypermotility-
mediated diarrhoea, gingerone also demonstrated a
protective effect that was connected to gastrointestinal
motility inhibition. According to a recent study, young
Pacific white prawns (Litopenaeus vannamei) injected with
zingerone shown enhanced immunity and protection against
V. alginolyticus exposure. Using the research's diffusion
with agar technique (Yang Z et al., 2024 and Gao Y et al.,
2024).

Cost- The culinary, medicinal products and medical companies
effective may all effectively employ ginger. Highly sought-after
Applicatio commercial good is the subterranean stem-wise or rhizome.
ns The main characteristics of ginger that make it a necessary
component of most international cuisines and within the food
production sector are its strong flavour and invigorating
scent. In the southwest. Ginger has been utilised in certain
nations to make pickles, puddings, cakes, cookies, and soups.
wine and beer. Ginger's special favour attribute primarily
consists of the combination of sharp and fragrant essential
oil. Ginger's fragrance is caused by 1% to 3% of volatile oils
whose primary constituents include zingiberol, zingiberene,
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Anti-
diabetic
activity

Diabetes is a metabolic disease that is an increasing
worldwide well-being concern. It is caused by aberrant
glucose metabolism, which is connected with low levels of
blood insulin or insulin sensitivity in the target organ. In
untreated instances, severe tissue and vascular damage can
result in serious problems such as ulceration, retinopathy,
neuropathy, nephropathy, and cardiovascular issues. An
interesting discovery based on a type 1 diabetic rat model
treated with STZ revealed that oral treatment of ginger
ethanolic extract dramatically reduced fasting blood glucose
levels. An earlier study found that ginger juice significantly
reduced blood glucose levels in both diabetic and non-
diabetic animals. 6-GN, at doses of 1 and 100 nM, enhanced
osteoprotegerin production in osteoblastic cells and reduced
their protein carbonyl levels, which is significant for bone
disorders associated with diabetes. It has been suggested that
5-HT receptor antagonistic action is connected to the
antidiabetic effect of fresh Z. officinale juice. Because 6-
gingerol, a chemical and biological marker substance found
in Z. officinale, has been shown to have 5-HT antagonistic
activity, the current study observed the effects of methanolic
extract and its fractions in STZ-induced NIDDM rats by
comparing the results to the amounts of 6-gingerol visible in
the rats. According to the current studies, gingerol, its main
active component, improves chronic conditions such as
diabetes by increasing insulin sensitivity and cell-mediated
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glucose absorption. When administered to diabetic mice, the
main component 6-gingerol displayed low blood sugar levels
and exacerbated faulty insulin signalling in animals exposed
to arsenic (Kiyama R et al., 2020).

(Yamahara J et al., 1988).

Anti-
cancer
activity

As instances of cancer increase, customers are becoming
more aware of the benefit of purposeful foods to avert and
reduce the spread of malignancies. Over the past 20 years,
Multiple research investigations have shown that ginger and
its byproducts are effective against a variety of cancers and
cell lines in the lung, colon, skin, the pancreas prostate gland,
liver function. the ovaries, breast tissue, kidneys, enlarged
and other organs.

When administered topically to mouse skin, an ethanolic
ginger extract dramatically reduced the probability of skin
tumour production. This shielding effect is related to the
suppression of cutaneous this mineral decarboxylase,
cyclooxygenase, and the two enzymes lip enzymes generated
by 12-O-tetradecanoylphorbol-13-acetate.

A subsequent study revealed an identical effect for [6]-
gingerol. A recent study found that when the tumour
promoter TPA was given topically to mouse skin, [6]-
gingerol decreased the production of COX-2. The study
found that blocking the p38 MAP kinase-NFkB signalling
pathway inhibited COX-2 synthesis. Apoptosis-mediated
cytotoxicity or cytostatic impact was shown in human
promyelocytic leukaemia HL-60 cells by [6]-gingerol and
[6]-paradol, as well as four diarylheptanoids and two
shogaols [5].

Anti-
platelet
aggregatio
n activity

While 10-GN decreased Ca2+-dependent contraction in K+-
rich a medium, 6-GN and 6-SG restricted platelet
aggregation effectively. 6-GN reduced collagen-induced
rabbit platelet aggregation and release response, as well as
arachidonic acid, at concentrations ranging from 0.5 to 20
IM. Furthermore, at 0.5-10 IM 6-GN, it inhibited the
production of PG D2 and thromboxane B2, both of which are
caused by arachidonic acid (Rahmani AH et al., 2014).

Activity to According to Okamoto et al. (2011), 6-GN protects mice

Combat from gaining weight and storing fat. Tzeng and Liu (2013)

Obesity found that 6-GN decreases oil droplet production and
reduces droplet size in 3T3-L1 cells, thereby inhibiting
rosiglitazone-induced adipogenesis. Histochemical labelling
allowed the identification areas of droppings of oil in fatty
tissue varied between 5 to 15 Ig/mL. In addition, levels of
cholesterol synthetase and adipocyte-specific linoleic acidic
substances interaction proteins decreased (Akoachere JF et
al., 2002).

hepatoprot | Ability to defend against gastric acid. Peptic ulcers are a

ective severe condition that impacts both sexes across the world.

action Medications, stress, Helicobacter pylori, and additives to
foods are all possible triggers of stomach ulcers. Many
herbal remedies and their components demonstrate anti-ulcer
effects in various ways, but the specific mechanism
underlying these benefits is yet unknown (Hata Y et al., 1998
and Kimura | et al., 1989).

Heart- Ayurvedic study also found ginger as a beneficial heart tonic.

related It helps prevent a  few heart problems.

activity Lowering blood coagulation can central to inscription

development and thrombosis. It can also release blood clots.
Lowering blood pressure is a result of decreasing peripheral
circulation resistance. Ginger may reduce cholesterol levels
and enhance cardiac health. Use ginger extracts instead of
Furthermore, it has been shown that [6]- and [8]-gingerol
regulate smooth vascular muscles in vivo via eicosanoid
responses. A dose-dependent positive result was discovered
in a preliminary investigation. The inotropic effects of
gingerol [6], [8], and [10] on isolated 'gingerol' activated
Ca2+-, and the guinea pig left atria pumping ATPase activity
(Pancho LR et al., 1989, Shoji N et al., 1982, Ghayur MN et
al., 2005 and Herbal Drugs & Phytopharmaceuticals et al.,
1994).

It has been observed that Z. officinale exhibits larvicidal
efficacy against the round worm Angiostrongyliasis
cantonises. Angiostrongyliasis, the most prevalent form of
eosinophilic meningitis in Southeast Asia and the Pacific
Basin, is caused by parasites like A. canteens. The chemicals
[6]-gingerol, [10]-shogaol, [6]-shogaol, and hexahydro
curcumin were obtained from Z. officinale roots and studied
for their capacity to kill A. cantonises larvae. [10]-gingerol
had greater larvicidal actions than mebendazole, albendazole,
and hexahydro curcumin (Kubra IR et al ., 2012).

Larvicidal
activity

Immunom
odulatory
activity

Activity that modulates immunity means immune-boosting
qualities of ginger are likely responsible for its helpful
benefits in treating coughs, colds, and the flu.
cultivate. Few research has looked at the possibility
immune-suppressive properties of ginger. Non-specific
defence

was observed to be higher in rainbow trout consuming 1% of
a three-week period of dried aqueous ginger extract. Mice
fed a
For seven days, Using 50% ethanolic ginger extract (25
mg/kg) produced in  higher plaque-forming and
haemagglutinating antibody titres, showing better humoral
immunity.

In vitro research found that ginger suppressed lymphocyte
proliferation by decreasing IL-2 and IL-10 production (Igbal
Zetal., 2001).

Anti- In a 75-day experiment with chemically induced
atheroscler | atherosclerosis, rabbits were given 100 mg/kg of dry, air-
otic powdered ginger daily, which inhibited atherosclerotic
activity changes in the coronary arteries and aorta by nearly 50%.
This study indicated that ginger did not significantly affect
the results.
Serum cholesterol levels were reduced, but lipid peroxidation
was also reduced, and fibrinolysis activity increased
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