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Abstract 

Ginkgo biloba L. is a living fossil,a hardy plant species that has survived through glaciations, climate 

change, biotic and abiotic stresses.Ginkgo has the reputation of being listed in high demandas medicinal 

plant as well as an ornamental plant. This plant shows a variety of therapeutic uses in various diseases and 

owing to this quality.Ginkgo has been use as a medicinal plant in traditional chinese medicine for a long 

time.Ginkgo offers a large number of pharmacological activities including antidiabetic, antioxidant, 

antidementia, antihypertensive, antidepressant, antiaging, anti-inflammatory, anticancerous, hepato-

protective, neuroprotective,respiratory system supporting activities and many more, enabling it to be utilized 

in various medications for cerebral disorders, peripheral circulatory problems and a variety of uses. This 

review has provided a summary of major components found in Ginkgo biloba and their medicinal properties 

other commercial products developed from Ginkgo. 
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INTRODUCTION 

Ginkgo biloba L. is a member of ginkgoaceae 

family and commonly known as maidenhair 

tree.It is also known as a living fossil due to the 

fact that it is the only living member of its 

familyand a seed plant of one of the oldest origin 

[1]. In chinese culture the use of Ginkgo seedswas 

there from very early time in their traditional 

medicine system and later on the leaves were also 

used for medicinal purposes[2]. Ginkgo biloba is 

a plant that has immense importance as a 

medicine and being used since ages for the 

treatment of various diseases especially in the 

treatment of diseasesof central nervous system eg. 

alzheimer’s disorder [3]and cardiovascular 

diseases[4].Gingko L. has been successful in 

surviving extinction due to its resilient nature 

attributed toits secondary metabolites especially 

ginkgolidesand bilobalide[5]. It has also survived 

through the adverse effects of atomic bomb blast 

of Hiroshima as it was the first plant species that 

hadgerminated after the bomb blast in the 

contaminated area proving its high tolerance to 

abiotic stress[1]. This plant is also grown as 

ornamental purpose in European and Asian 

countries [6]. 

 

GEOGRAPHICAL DISTRIBUTION 

China, Korea andJapan are the native countries of 

Ginkgo biloba, apart from these countries it is 

also cultivated in other parts of the world like in 

New Zealand, Argentina, North America and 

India [7].The wild distribution of Ginkgo 

population is restricted to some provinces of 

China, e.g. in the west mountains of Tienmushan, 

Anhuiprovince, Zhejiang province and Dabieshan 

mountains [8].This plant is listed under the 

International Union for Conservation of Nature 

and Natural Resources’ endangered 

category(Endangered B1+2c ver 2.3.Year 

Published: 1998). 

 

STATUS OF CULTIVATION OF GINKGO 

PLANT FROM THE INDIAN PERSPEC-

TIVE 

In India,the mountains of Central Himalaya are 

the abode forGinkgo biloba where this plant 

grows naturally at an elevation of 6000 ft.[9].It is 

found in hilly areas of North-East and North-

Western regions of the country[10].It grows in 

Dehradun, Nainital, Mussoorie and Ranikhet of 

Uttarakhand, Shimla, Manali and Kalpa of 

Himachal Pradesh, Meghalaya, Punjab and West 

Bengal of India [11].A research conducted in 

India documented  approximately 30 trees that 

were growing naturally, around 60 percent of 

these plants  were below the age of 35 and rest of 

the 40 percent were in semi arid 

conditions[12].Owing to various medicinal uses 

and increasing demand for its bioactive 

compound, Indian government has also taken a 

step towards its conservation and cultivation and 

has sanctioned projects from National Medicinal 

Plant Board Government of India New Delhi. 

 

BIOACTIVE COMPOUNDS  

Several investigations have been made in order to 

collect the information about the prominent 

medicinal compounds in the Ginkgo.The various 

chemically active components in Ginkgo leaves 

include terpenoids, flavonoids [13], 

biflavonoids[14], polyprenols [15]and organic 

acids[16] etc (Figure 1). 
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FLAVONOIDS 

Various flavonoids have been identified by using 

Liquid Chromtography, Mass Spectrometric 

technique. Approximately 110 flavonoids have 

been identified in Ginkgo biloba till this date. 

Major flavonids found are kaempferol 3-O- α-

[6000-P-coumaroyl (β-d)-glucopyranosyl(1,2)-

rhamnopyranoside]-7-O-β-d-glucopyranoside and 

isorhamnetin 3-Oα-l-[6000-p-coumaroyl(α-d)-

glucopyranosyl(1,2)-rhamnopyranoside], these 

two flavonoids when combined  with different 

flavonol glycosides, exhibits antioxidant proper-

ties.these flavonol glycodes are quercetin 3-O-α-

L-[6‴-p-coumaroyl-(β-D)-glucopyranosyl-(1,2)-

rhamnopyranoside], quercetin 3-O-β-D-glucopy-

ranoside, quercetin 3-O-β-rutinoside, quercetin 3-

O-β-D-glucopyranosyl-(1–2)-alpha-Lrhamnopy-

ranoside, quercetin 3-O-α-L-[6‴-p-coumaroyl-(β-

D)-glucopyranosyl-(1,2)-rhamnopyranoside]-7- 

O-β-D-glucopyranoside, kaempferol 3-O-α-L- 

[6‴-p-coumaroyl-(β-D)-glucopyranosyl-(1,2)-

rhamnopyranoside]etc.[17]. 

 

TERPENOIDS 

A number of terpene compounds are present in 

the roots, seeds and leaves of Ginkgo; the most 

significant are ginkgolides (diterpenes) and 

bilobalides(sesquiterpenes).A research carried out 

by Zhang et al. (2015) revealed that the bilobide 

and ginkgolide are present in every parts of 

Ginkgo seeds. High amounts of these four 

compounds were found in embryos and 

endosperms. Processing methods reduce these 

compounds in the seeds [18].Ginkgolides are the 

antagonists of Palate Activating Factors thus they 

have the ability to cure the central nervous system 

related disorders[19].Bilobides are of immense 

importance as anti- edem activity of EGb 

761[20].It is neuroprotective in nature hence 

shows effectiveness in the treatment of neurode-

generative diseases[21].It has also been reported 

that bilobides inhibits the decrease in ATP levels 

of endothelial cells that is induced due to 

hypoxia[22].Bilobides shows anti-inflamatory 

properties[23] and they are able in the suppression 

of the brain membranebreakdown caused by 

hypoxia [24]. 

 

THERAPEUTIC EFFECTS OF GINKGO 

The use of Ginkgo biloba in China is dated back 

to around 2000 years[10].It has been used for the 

cure of asthma, bronchitis [25] tuberculosis, 

cognitive dysfunction, stomach pain, [26], heart 

issues, skin infections, infection in bladder, 

alcohol abuse, etc. (Figure 2)[26].To find the 

efficacy of Ginkgo biloba ,several tests has been 

conducted and so many claims have been found 

true hence it has now established  as a well known 

medicinal plant with therapeutic potential and as a 

organic source of  supplement .It is clinically 

tested and approved as a medication for treating 

alzheimer’s disease[27], neurological disorders 

[28] and cardiovascular disorder. Studies also 

suggest that it has potential to cure problems 

related to cerebro-vascular ailments, stroke 

epilepsy and disease related to peripheral vascular 

system [29, 30]. 
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ANTIOXIDANT  

A number of compounds having antioxidant 

properties are observed in Ginkgo biloba owing to 

the presence of bioactive compounds like 

terpenes, biflavonoids and flavonoids etc.These 

bioactive compounds exhibit antagonistic actions 

for the reactive oxygen species (ROS) - oxyferyl, 

hydroxyl, peroxyl, NO and super oxides etc. and 

as a result it provides protection from various 

diseases and damage to the cells caused by ROS. 

These reactive oxygen species are produced in 

cellular metabolic process that leads to aging, 

diseases and cell death.Ginkgo biloba leaf extract 

( EGb) inactivates oxygen free radicals as well as 

enhances the activity of enzyme glutathione 

peroxidase and inhibits peroxidation of lipids[31], 

increases the activity of superoxide dismutase ( 

SOD)resulting in the reduction of rate of 

apoptosis in diabetic vascular cells[32].Ginkgo 

biloba extract (EGb)consists ginkgo flavones, 

ginkolide, procyanidins and organic acids etc and 

the DPPH scavenging ability of these compounds 

has been confirmed and the order of their activity 

is procyanidins> ginkgo flavones >organic acids 

>ginkgolides[33]. 

 

NEUROPROTECTIVE EFFECT 

Studies have suggested that the bioactive 

components like terpenoids and flavonoids in 

Ginkgo biloba seed have positive effects in the 

improvement of cerebral blood flow and the 

improved blood flow in brain could have 

preventive effects on the neurodegenerative 

disorders [34].Extracts of Ginkgo biloba leaves 

havetherapeutic effects on various problems like 

brain ischemia, AD – a cognitive 

impairment,neurological disease[35, 36].EGB 761 

shows effectiveness in the cure of Alzeimer’s 

disease at a daily dose dependent manner and the 

dose that has been found effective is 240 

mg/kg/day [28].Ginkgo biloba is consumed as a 

supplement to improve memory and cognitive 

powers. A test conducted by Winter et al reported 

that in mice, 4-8 week of oral consumption of 100 

mg/kg/day showed the betterment in memory and 

learning power during apatite operant 

conditioning [37]. 

 

PROTECTIVE EFFECTS FROM RESPIRA-

TORY DISEASE 

In the treatment of respiratory diseases the 

responsible bioactive compounds in Ginkgo are –

extract of ginkgo leaves, biflavones, 

ginkgetin[38], ginkgolides [39].Various studies 

have revealed that the ginkgolide Bprovides 

protection to the lungs from the injuries caused by  

asthma and infections[40]. 

ANTICANCEROUS EFFECTS 

Studies have been conducted to test the 

effectiveness of methanolic extract of Ginkgo 

biloba leaves on the treatment of Wister rats 

having hepatocellular carcinoma and it was found 

that the Ginkgo biloba extract is effective in the 

betterment of histological quality of liver tissues. 

Administration of the extract of Ginkgo biloba 

leaves reduced the level of serum alphaprotein 

(AFP), carcinoembryonic antigen (CEA), and 

glypican-3(GPC-3) and also downregulated the 

expression level of foxp-1 and upregulates the 

expression of ING-3 gene that indicates the 

regressive effects of Ginkgo biloba extract on 

hepatocellular carcinoma because of its 

antiproliferating and apoptotic qualities 

[41].Another research revealed that extract of 

ginkgo leaves exhibits inhibitory effects on the 

proliferation of human gastric carcinoma 

SGC7901 cells in a dose and time dependent 

manner where in the strongest inhibition was 

observedwith the dose more than 300mg/L for 48 

and 72 hours.The extract of Ginkgo leaves down 

regulates the expression of C-myc genes and 

cyclin D1 that results in the inhibition of gastric 

carcinoma cell proliferation [42]. 

 

IMMUNOMODULATORY EFFECTS 

A research conducted on fish models revealed that 

Ginkgo biloba in powdered form has increased 

levels of monoamine neurotransmitter and 

exhibited altering effects on the glyphosate- 

induced hepatotoxicity, genotoxicity, lipid 

peroxidation and nephrotoxicity, resulting in 

increased immunity at 1-2 gm/kg 

diet[43].Another research found that the 

administration of Ginkgo biloba seed extract on 

28 day old BALB/c mice (in vivo),decreased the 

inflammation of airways and the mechanism 

involved in it was that the ginkgetin shows 

reduction in the expression of m RNA MUC5AC 

and stimulates HNE which results in the 

inhibition of airway inflammation [38]. 

 

GINKGO BILOBA BASED COMMERCIAL 

PRODUCTS 

Several kinds of commercial products, developed 

from Ginkgo biloba are available in the market as 

dietary supplements and cognitive power and 

memory power boosters (Table 1) 
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TABLE: 1 COMMERCIALLY AIVAILABLE GINKGO BILOBA PRODUCTS 

NAME OF THE 

PRODUCT 

TYPE FORM OF 

PRODUCT 

BRAND QUALITIES 

GINKGO BILOBA 

WITH BRAHMI 

Dietary 

supplement 

Capsule Simply herbal Supports healthy brain 

function, improves 

cognition power 

memory & focus 

GINKGO BILOBA 

120 mg 

Dietary 

supplement 

Capsule Nature’s 

Bounty 

Mental alertness, 

improves brain power 

GINKGO BILOBA 

120mg 

Dietary 

supplement 

Capsule Now foods Improves alertness 

ARJUNA 

CARDIAC 

WELLNESS 

Dietary 

supplement 

Capsule Himalaya Regulates blood 

circulation 

BRAIN TEA Tea Tea bags Nutri herbs Sharpens memory , 

boosts immune system 

GINKGO BILOBA 

LEAVES 

Tea Loose leaves One herb Improves memory, 

focus sharpening 

 

CONCLUSION 

The use of organic supplements and plant based 

medicines is gaining popularity around the globe 

due to the less harmful effects it poses to the 

human body as compared to allopathic 

medicines.Extensive research is conducted to 

derive the maximum benefit out of these plants 

having medicinal and nutritional properties. 

Ginkgo biloba is one of such plants that offer a 

vast array of therapeutic properties. It contains 

bioactive compounds such as terpenes 

(ginkgolides A, B, C, bilobides) and 

flavonoids(quercetin, kaempferol,isorhamnetins) 

etc. that are responsible for its various therapeutic 

activities and make the plant commercially 

desirable. There is still a gap in the knowledge 

about various effects and mechanisms behind its 

bioactvity that needs to be addressed for use of 

this plant to its fullest extent. 
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