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Abstract: In this paper we have done survey about Gingerol which is derived from the rhizomes or subterranean stems of 

Zingiber officinale, a tropical herbaceous perennial plant in the family Zingiberaceae. The rhizome of Zingiber officinale 

(ginger), family Zingiberaceae, is grown in the majority of tropical areas of the world and is consumed as a spice and herbal 

cure worldwide. The chemical components of ginger rhizomes include volatiles (camphene, phellandrene, curcumene, cineole, 

geranyl acetate, terpineol, borneol, geraniol, linalool, zingiberol, phellandrene, sesquiphellandrene, bisabolene, zingiberenol, 

and farnesene) and non-volatile. 6-gingerol has been associated to a number of biological effects, such as anticancer,anti-

diabetic, antioxidant, and anti-inflammation. Gingerol (BCS Class II) having so many properties but its  therapeutic activity 

not able to get due to its poor solubility. Variuos approaches used like solid dispersion, microspheres and nanoparticles.Among 

all Liquisolid technology considered best as it converts drug solution into free flowing powder. 

 

Indexed Terms- Gingerol, Anticancer, Antidiabetic, Anti-inflammatory (Keywords) 

 

I. INTRODUCTION 

Phytochemicals are known to affect various diseases. 

Therefore, the chemical prevention of diseases using 

phytochemicals has become a successful field of research 

in the last decade[1].Most tropical areas of the world 
cultivate the rhizome of officinale (ginger), a member of 

the Zingiberaceae family that is consumed worldwide as a 

spice and herbal cure [2].  

 

The chemical components of ginger rhizomes include 

volatiles (camphene, phellandrene, curcumene, cineole, 

geranyl acetate, terpineol, borneol, geraniol, linalool, 

zingiberol, phellandrene, sesquiphellandrene, bisabolene, 

zingiberenol, and farnesene) .  

 

The phenolic compounds from medicinal plants, fruits, 

and vegetables in their diet may play a significant role in 
the protection, according to many population-based studies 

that found that people in South East Asian countries have a 

lower risk of colon, gastrointestinal, prostate, breast, and 

other cancers than their western counterparts[5]. Gingerols 

are a group of strong-smelling phenolic compounds found 

in ginger.  

 

The primary pharmacologically active component of 

ginger is one of these, 6-gingerol (1-[4'-hydroxy-3'-

methoxyphenyl]-5-hydroxy-3-decanone)[6,7]. The active 

component of the molecule is the aliphatic chain moiety 
having a hydroxyl group[8].  

 

 
 

Figure 1. Structure of Gingerol 

 

Numerous biological characteristics, including 

anticancer, antioxidant, anti-inflammation, have been 

linked to 6-gingerol [9, 10,11]. 

 

  

 
Figure 2. Uses of Gingerol  

 

 

II. LITERATURE REVIEW 

 

Anti-oxidative   

 

Free radical scavengers are present in ginger's 

complex phytochemistry, which is produced by biological 
processes. Some free radicals produced during the 

oxidation process are necessary for the generation of 

energy, Increased production of free radicals results in 

oxidative stress that can lead to DNA damage. [12]. 

Supplementing the diet with extra antioxidants under such 

unbalanced conditions is crucial for the health of the 

organism. Many in vitro and in vivo studies have been 

conducted to examine the anti-oxidative capabilities of 

ginger and its constituents.  

 

The body's defences can be strengthened by increasing 
antioxidant status, which will surely shield people from 

numerous chronic ailments[13]. Humans will surely be 

protected from many chronic diseases by bolstering the 

body's defences by increasing antioxidant status[14]. In 

one trial, Z. officinale ethanol extract, both by itself and in 

conjunction with vitamin E, partially reduced the 

nephrotoxicity brought on by cisplatin. The renal 

antioxidant defence system acts as a conduit for this 

protection[15]. The protective effect of ginger extract 
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against CCl [4] and acetaminophen-induced liver damage 

was investigated in the other study, and the results 

suggested that Z. officinale may be helpful in preventing 

acute liver injury[16].By the inhibition of 5-lipoxygenase 

or prostaglandin synthetase, gingerol, shogaol, and other 

structurally similar compounds in ginger prevent the 

formation of prostaglandins and leukotrienes.  

 

Antiinflammatory 

They can also prevent the production of pro-inflammatory 

cytokines such IL-1, TNF-, and IL-8[17, 18]. In a different 

study, Pan et al. demonstrated that shogaol can suppress 
the production of the inflammatory genes iNOS and COX-

2 in macrophages[19]. There is disagreement over the 

findings of studies examining ginger's efficacy in 

osteoarthritis sufferers. In a single trial, ginger extract was 

found to significantly lessen the symptoms of knee 

osteoarthritis. In a different trial, ginger's impact on 

osteoarthritis was only felt during the first few weeks of 

treatment[20 The immune system is strengthened by ginger 

and its products in many nations By the inhibition of 5-

lipoxygenase or prostaglandin synthetase, gingerol, 

shogaol, and other structurally similar compounds in 
ginger prevent the formation of prostaglandins and 

leukotrienes. They can also prevent the production of pro-

inflammatory cytokines such IL-1, TNF-, and IL-8 In a 

different study, Pan et al. demonstrated that shogaol can 

suppress the production of the inflammatory genes iNOS 

and COX-2 in macrophages[21]. There is disagreement 

over the findings of studies examining ginger's efficacy in 

osteoarthritis sufferers. In a single trial, ginger extract was 

found to significantly lessen the symptoms of knee 

osteoarthritis. In a different trial, ginger's impact on 

osteoarthritis was only felt during the first few weeks of 

treatment[22]. As a treatment for gouty arthritis, a 
rheumatic condition of the joints, [6]-shogaol possesses 

potent anti-inflammatory and antioxidant 

properties.Monosodium urate (MSU) crystal deposits in 

the articular fluid cause the acute inflammatory condition 

known as gouty arthritis, which is incredibly painful and 

severe. In addition to treating pain, treatment methods aim 

to reduce inflammation. In the current study, we assessed 

the effectiveness of 6-gingerol [25 mg/kg body weight) 

against inflammation caused by monosodium urate crystals 

in mice, an experimental model for gouty arthritis. 

Indomethacin (3 mg/kg body weight), a non-steroidal anti-
inflammatory medicine, was utilised as a standard for 

comparison. Paw volume and lysosomal enzyme 

levels/activities in normal and monosodium urate crystal-

induced mice were measured. In addition, the amounts of 

acid phosphatase and lactate dehydrogenase released by 

polymorphonuclear leucocytes (PMNL) that were 

incubated with monosodium urate crystals in vitro were 

measured. an increase in lysosomal enzyme levels, and 

paw volume were seen in mice given monosodium urate 

crystals. These biochemical changes were restored to 

nearly normal levels after treatment with 6-Gingerol, 

comparable to indomethacin. In vitro incubation of PMNL 
cells with monosodium urate crystals also resulted in a 

decrease in lactate dehydrogenase and acid phosphate 

release due to 6-gingerol. These findings firmly establish 

the viability of using 6-Gingerol as an anti-inflammatory 

treatment for gouty arthritis[23].  

Anticancer 

Researchers disagree on the exact mechanism through 

which ginger works as a spice to prevent cancer. Several 

components of ginger, including [6]-gingerol, [6]-shogaol, 

[6]-paradol, and zerumbone, have anti-inflammatory and 

antitumorigenic properties. Prostate, skin, breast, ovarian, 

gastric, gastrointestinal, ovarian, hepatic, and colorectal 

cancers can all be effectively controlled with ginger and its 

bioactive components[24]. It has been proven that ginger 

and the biomolecules in it are effective at controlling 

ovarian cancer. Ginger reduced the secretion of VEGF and 

IL-8 and prevented NF-B activation, which helped treat 
ovarian cancer[25]. The usefulness of ginger against 

diabetes and its consequences has been demonstrated in 

some research investigations[26]. In an experimental 

investigation, Weidner and Sigwart found that ginger 

extract with high gingerol and shogaol concentrations did 

not significantly alter blood glucose, blood coagulation, 

blood pressure, or heart rate in rat models[27]. In addition 

to lowering total and LDL cholesterol in high-fat diets, 

ginger's ethanolic extract also reduced levels of glucose, 

insulin, triglycerides, free fatty acids, and 

phospholipids[28]. The physiological effects of gingerol on 
humans have not been extensively studied in clinical trials. 

A pre-clinical meta-analysis of gingerol compounds 

reported research in-vitro and in-vivo, as well as 

anticancer, anti-inflammatory, anti-fungal,antioxidant, 

neuroprotective[29]. Although many of the molecular 

pathways behind gingerols' actions on cells have 

undergone extensive study, very few of them have done so 

in a therapeutic environment. This results from both the 

vast variety of natural phytochemicals and the 

ineffectiveness of studies. The African ginger was three 

times more effective than its commercial Indonesian 

counterpart when tested for its anti-fungal qualities against 
13 human diseases[30]. The phytochemicals shogaols, 

paradols, and zingerone, as well as the gingerol molecules, 

are hypothesised to cooperate. Two particular research 

utilising mice found that [6]-gingerol compounds triggered 

death in cancer cells by interfering with the mitochondrial 

membrane. This resulted from a meta analysis that 

examined the impact of numerous different 

phytochemicals on prostate cancer. Two particular research 

utilising mice found that [6]-gingerol compounds triggered 

death in cancer cells by interfering with the mitochondrial 

membrane. This resulted from a meta analysis that 
examined the impact of numerous different 

phytochemicals on prostate cancer. It appears that protein 

disruption is the primary method by which gingerol 

phytochemicals affect cancer cells. In a study looking at 

the molecular mechanisms underlying mouse skin cancer, 

the anti-carcinogenic efficacy of [6]-gingerol and [6]-

paradol was examined, and it specifically targeted the 

activator proteins linked to tumour initiation. Because AP-

1 proteins are blocked by gingerol molecules, normal cells 

cannot become cancerous. Paradol's cytotoxic action 

promoted apoptosis when cancer did occur . In cancer cells 

[6]-gingerol causes apoptosis, enzyme-coupled cell 
signalling receptor degradation, and cell cycle arrest. 

Through preventing the translation of Cyclin proteins 

required for replication during the G1 and G2 phases of 

cell division, gingerol has been seen to decrease 

proliferation(31].  
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Cytochrome C is expelled from the mitochondria to 

encourage apoptosis in cancer cells, which stops the 

generation of ATP and leaves the mitochondria 

dysfunctional. Apoptosis is induced when Cytochrome C 

forms an apoptosome, which then activates Caspase-9 and 

starts an executioner Caspase cascade, effectively 

converting DNA into histones. The anti-apoptotic Bcl-2 

proteins on the surface of mitochondria are likewise 

inhibited by [6]-gingerol, which increases the ability of the 

pro-apoptotic Bcl-2 proteins to start cell death. Growth 

hormone activator proteins, which are expressed through 

enzyme-coupled signalling pathways, are found in 
abundance in cancer cells. The Akt protein cannot interact 

with its PH domain when PI-3-Kinase phosphorylation is 

stopped, effectively inhibiting the downstream signal. A 

double-negative biological signalling pathway to promote 

apoptosis is created by successively binding bad proteins 

to anti-apoptotic proteins, preventing them from 

stimulating cell growth. To ascertain the effects on living 

cells, different doses of [6]-gingerol were applied to 

cultured human breast cancer cells. According to these 

concentration-dependent findings, there was no effect at 5 

M but a 16% reduction at 10 M[32]. While adhesion 
remained mostly unaffected, [6]-gingerol specifically 

targeted three proteins in breast cancer cells that support 

metastasis. This prevented the cancer cells from spreading 

and growing larger, even while adherence was unaffected. 

While adhesion remained mostly unaffected, [6]-gingerol 

specifically targeted three proteins in breast cancer cells 

that support metastasis. This prevented the cancer cells 

from spreading and growing larger, even while adherence 

was unaffected. In-vitro testing on human cells revealed 

gingerol's effectiveness in reducing oxidative stress. 

Although shogaol demonstrated the anti-inflammatory 

effects of gingerol, the findings indicated that most 
promising results in the fight against free radicals [33]. 

According to a different study, mice with improved 

glucose tolerance and decreased lipoprotein cholesterol 

also had higher enzyme activity (CAT) and glutathione 

production. These changes were connected with the 

physiological effects of gingerol phytochemicals. Cardio-

arrhythmia is a frequent complication of diabetes, however 

gingerol's anti-inflammatory properties reduced the risks 

by lowering blood glucose levels in-vivo [34]. [6]-

Gingerol's antioxidant capabilities have been proposed as 

an Alzheimer's disease defence. According to a study, 
gingerol may help neuroprotection by observing the 

molecular pathways that keep cells from degrading their 

mitochondrial membrane potential and DNA integrity. 

ginger has anti-oxidative qualities that increase the 

production of glutathione in cells, including nerve cells, 

which lowers the risk of Alzheimer's disease in human 

neuroblastoma cells and mouse hippocampal cells[35].  

 

III. BIOSYNTHESIS 

 

Based on research on the production of 6-gingerol by 

Denniff and Whiting in 1970 and by Schröder in 1997, it 

had been assumed that both ginger (Zingiber officinale) 

and turmeric (Curcuma longa) used the phenylpropanoid 
pathway and produced putative type III polyketide 

synthase products. The main gingerol found in ginger 

rhizomes is 6-gingerol, which has some interesting 

pharmacological properties like analgesic effects. Although 

the production of 6-gingerol is not entirely understood, 

below are some likely mechanisms. The starting material 

for the proposed biosynthetic pathway, Scheme 1, is L-Phe 

(1). It is changed by the enzyme phenylalanine ammonia 

lyase into cinnamic acid. (PAL). Then, using cinnamate 4-

hydroxylase, it is converted into p-coumaric acid. (C4H). 

After that, p-Coumaroyl-CoA is produced using 4-

coumarate:CoA ligase (4CL) . The enzyme P-Coumaroyl 

Shikimate Transferase (CST) is in charge of the covalent 

interaction between p-Coumaroyl-CoA and shikimic acid. 

P-coumaryl 5-O-shikimate 3'-hydroxylase (CS3'H) then 
preferentially oxidises the complexed at C3 to alcohol. 

Shikimate is separated from this intermediate by a further 

action of CST, resulting in Caffeoyl-Co. The hydroxyl 

group at C3 is changed into methoxy by caffeoyl-CoA O-

methyltransferase (CCOMT), resulting in the appropriate 

substitution pattern on the aromatic ring in Feruloyl-CoA 

[36-37] 

IV. CHALLENGES 

 

Major problem associated with gingerol is its solubility. As 

gingerol used in various perspectives but it therapeutic 

activity is limited due to poor solubility. Various 

techniques used to increase solubility are: 
 

Table 1. Various techniques 

     

 

 

 

 

 

 

As in solid dispersion stability issues, microspheres 

agglomeration and   nanotechnology is costly and need 

sophisticated machinery 
 

Among all Liquisolid technology is considered best as 

drug in liquid state converts into free flowing powder 

.Excipients plays important role in dissolution rate. As 

maximum solubility in solvent less amount of carrier is 

used. Carrier and coating material with high SSA is 

considered better.[38] 

 

 

V.  CONCLUSION 

 

The ability of ginger to fight cancer has long been known, 

and its useful components, such as gingerols, shogaols, and 

paradols, are effective anticancer agents.Before declaring 

ginger's efficacy, further research is necessary due to 

various ambiguities that were present in this review. 

 REFERENCES 

 
[1] Lee  HS,  Seo  EY,  Kang  NE,  Kim  WK.  (2008)  6-

Gingerol  inhibits  metastasis  of  MDA-MB-231  human  
breast  cancer  cells.  Journal  of  Nutritional  Biochemistry, 
19, 313-319. 

[2] Seran TH. (2013) In vitro propagation of ginger (Zingiber 
officinaleRosc.) through direct organogenesis: a review. 
Pakistan Journal of Biological Sciences, 16, 1826-1835.  

S.No Techniques 

1 Solid dispersion 

2 Micospheres 

3 Nanotechnology 

4 Liquisolid technology 



             CGC International Journal of Contemporary Technology and Research 

              ISSN: 2582-0486 (online) Vol.-5, Issue-2  
 

CGCIJCTR 2023 www.cgcijctr.com  page 359 

© All Rights Reserved to CGCIJCTR 

[3] Govindarajan VS. (1982) Ginger: Chemistry, technology, 
and quality evaluation: Part 1. Critical Reviews in Food 
Science and Nutrition, 17, 1-96.  

[4] Govindarajan  VS.  (1982)  Ginger:  Chemistry,  
technology,  and  quality  evaluation:  Part  2.  Critical  
Reviews  in  Food  Science  and  Nutrition,  17,     189-258. 

[5] Dorai T, Aggarwal BB. (2004) Role of chemopreventive 
agents in cancer therapy. Cancer Letters, 215, 129-140.  

[6] Bode AM, Ma WY, Surh YJ, Dong Z. (2001) Inhibition of 
epidermal growth factor-induced cell transformation and 
activator protein 1 activation by 6-gingerol. Cancer 
Research,61, 850-853.  

[7] Surh YJ. (2003) Cancer chemoprevention with dietary 
phytochemicals. Nature Reviews Cancer, 3, 768-780.  

[8] Yang G, Zhong L, Jiang L, Geng C, Cao J, Sun X, Ma Y. 
(2010) Genotoxic effect of 6-gingerol on human hepatoma 

G2 cells. Chemico-biological Interactions, 185, 12-17.  
[9] Wei QY, Ma JP, Cai YJ, Yang L, Liu ZL. (2005) Cytotoxic 

and apoptotic activities of diarylheptanoids and gingerol-
related compounds from the rhizome of Chinese ginger. 
Journal of Ethnopharmacology,102, 177-184.  

[10] Tjendraputra  E,  Tran  VH,  Liu-Brennan  D,  Roufogalis  
BD,  Duke  CC.  (2001)  Effect  of  ginger  constituents  
and  synthetic  analogues  on cyclooxygenase-2 enzyme in 
intact cells. Bioorganic Chemistry, 29, 156-163.\ 

[11] Ficker C, Smith ML, Akpagana K, Gbeassor M, Zhang J, 
Durst T, Assabgui R, Arnason JT. (2003) Bioassay-guided 
isolation and identification of antifungal compounds from 
ginger. Phytotherapy Research,17, 897-902. 

[12] Ramaa CS, Shirode AR, Mundada AS, Kadam VJ. 
Nutraceuticals an emerging era in the treatment and 
prevention of cardiovascular diseases. Curr Pharm 
Biotechnol. 2006;7:15–23. 

[13] Hussein MR, Abu-Dief EE, Abd El-Reheem MH, Abd-
Elrahman A. Ultrastructural evaluation of the 
radioprotective effects of melatonin against X-ray-induced 
skin damage in Albino rats. Int J Exp Pathol. 2005;86:45–
55. 

[14] Barta I, Smerak P, Polıvkova Z, Sestakova H, Langova M, 
Turek B, et al. Current trends and perspectives in nutrition 
and cancer prevention. Neoplasma. 2006;53:19–25. 

[15] Ajith TA, Nivitha V, Usha S. Zingiber officinale Roscoe 
alone and in combination with alpha-tocopherol protect the 
kidney against cisplatin-induced acute renal failure. Food 
Chem Toxicol. 2007;45:921–7. 

[16] Yemitan OK, Izegbu MC. Protective effects of Zingiber 
officinale (Zingiberaceae) against carbon tetrachloride and 
acetaminophen-induced hepatotoxicity in rats. Phytother 
Res. 2006;20:997-–1002. 

[17] Tjendraputra E, Tran VH, Liu-Brennan D, Roufogalis BD, 
Duke CC. Effect of ginger constituents and synthetic 
analogues on cyclooxygenase-2 enzyme in intact 
cells. Bioorganic Chem. 2001;29:156–63. 

[18] Verma SK, Singh M, Jain P, Bordia A. Protective effect of 
ginger, Zingiber officinaleRosc on experimental 
atherosclerosis in rabbits. Indian J Exp Biol. 2004;42:736–
8. 

[19] Nicoll R, Henein MY. Ginger (Zingiber officinale Roscoe): 

A hot remedy for cardiovascular disease? Int J 
Cardiol. 2009;131:408–9. 

[20] Altman RD, Marcussen KC. Effects of a ginger extract on 
knee pain in patients with osteoarthritis. Arthritis 
Rheum. 2001;44:2531–8. 

[21] Grzanna R, Lindmark L, Frondoza CG. Ginger: An herbal 
medicinal product with broad anti-inflammatory actions. J 
Med Food. 2005;8:125–32. 

[22] Jeong CH, Bode AM, Pugliese A, Cho YY, Kim HG, Shim 
JH. [6]gingerol suppresses colon cancer growth by 
targeting leukotriene a4 hydrolase. Cancer 
Res. 2009;69:5584–91. 

[23] Rhode J, Fogoros S, Zick S, Wahl H, Griffith KA, Huang J, 
et al. Ginger inhibits cell growth and modulates angiogenic 
factors in ovarian cancer cells. BMC Complement Altern 
Med. 2007;7:44. 

[24] Weidner MS, Sigwart K. The safety of a ginger extract in 
the rat. J Ethnopharmacol. 2000;73:513–20. 

[25] Fuhrman B, Rosenblat M, Hayek T, Coleman R, Aviram 
M. Ginger extract consumption reduces plasma cholesterol, 

inhibits LDL oxidation and attenuates development of 
atherosclerosis in atherosclerotic, apolipoprotein E-
deficient mice. J Nutr. 2000;130:1124–231. 

[26] Nammi S, Sreemantula S, Roufogalis BD. Protective 
effects of ethanolic extract of Zingiber officinale rhizome 
on the development of metabolic syndrome in high-fat diet-
fed rats. Basic Clin PharmacolToxicol. 2009;104:366–73. 

[27] Ficker C, Smith ML, Akpagana K, Gbeassor M, Zhang J, 

Durst T, et al. (September 2003). "Bioassay-guided 
isolation and identification of antifungal compounds from 
ginger". Phytotherapy Research. 17 (8): 897–902. 
doi:10.1002/ptr.1335. PMID 13680820. S2CID 4141252. 

[28] Semwal RB, Semwal DK, Combrinck S, Viljoen AM 
(September 2015). "Gingerols and shogaols: Important 
nutraceutical principles from ginger". Phytochemistry. 117: 
554–568. doi:10.1016/j.phytochem.2015.07.012. PMID 
26228533. 

[29] Betz JM, Brown PN, Roman MC (January 2011). 
"Accuracy, precision, and reliability of chemical 
measurements in natural products research". Fitoterapia. 
Papers from the 2010 DSHEA Symposium, Chicago, Il, 
USA. 82 (1): 44–52. doi:10.1016/j.fitote.2010.09.011. 
PMC 3026088. PMID 20884340. 

[30] Ficker C, Smith ML, Akpagana K, Gbeassor M, Zhang J, 
Durst T, et al. (September 2003). "Bioassay-guided 

isolation and identification of antifungal compounds from 
ginger". Phytotherapy Research. 17 (8): 897–902. 
doi:10.1002/ptr.1335. PMID 13680820. S2CID 4141252. 

[31] B Bode AM, Ma WY, Surh YJ, Dong Z (February 2001). 
"Inhibition of epidermal growth factor-induced cell 
transformation and activator protein 1 activation by [6]-
gingerol". Cancer Research. 61 (3): 850–3. PMID 
11221868.  

[32] Lee HS, Seo EY, Kang NE, Kim WK (May 2008). "[6]-
Gingerol inhibits metastasis of MDA-MB-231 human 
breast cancer cells". The Journal of Nutritional 
Biochemistry. 19 (5): 313–9. 
doi:10.1016/j.jnutbio.2007.05.008. PMID 17683926. 

[33] C Tamrakar AK, Singh AB, Srivastava AK (February 
2009). "db/+ Mice as an alternate model in antidiabetic 
drug discovery research". Archives of Medical Research. 

40 (2): 73–8. doi:10.1016/j.arcmed.2008.12.001. PMID 
19237015. 

[34] Yang G, Zhong L, Jiang L, Geng C, Cao J, Sun X, Ma Y 
(April 2010). "Genotoxic effect of 6-gingerol on human 
hepatoma G2 cells". Chemico-Biological Interactions. 185 
(1): 12–7. doi:10.1016/j.cbi.2010.02.017. PMID 20167213. 

[35] Phillip; Whiting, Donald A. (1976). "Biosynthesis of [6]-
gingerol, pungent principle of Zingiber officinale". Journal 
of the Chemical Society, Chemical Communications (18): 

711. doi:10.1039/C39760000711. 
[36] Schröder, Joachim (1997). "A family of plant-specific 

polyketide synthases: facts and predictions". Trends in 
Plant Science. 2 (10): 373–378. doi:10.1016/S1360-
1385(97)87121-X. 

[37] Ramirez-Ahumada M, Timmermann BN, Gang DR 
(September 2006). "Biosynthesis of curcuminoids and 
gingerols in turmeric (Curcuma longa) and ginger (Zingiber 

officinale): identification of curcuminoid synthase and 
hydroxycinnamoyl-CoA thioesterases". Phytochemistry. 67 
(18): 2017–29. doi:10.1016/j.phytochem.2006.06.028. 

PMID 16890967 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3665023/#ref6


             CGC International Journal of Contemporary Technology and Research 

              ISSN: 2582-0486 (online) Vol.-5, Issue-2  
 

CGCIJCTR 2023 www.cgcijctr.com  page 360 

© All Rights Reserved to CGCIJCTR 

[38] Shaveta Sharma, Divya Sharma, Jyoti Singh, Application of 
Liquisolid Technology in Antidiabetics,CGC International 
Journal of Contemporary Technology and Research ISSN: 
2582-0486 (online) Vol.-4, Issue-1 DOI: 

10.46860/cgcijctr.2021.12.31.276 


	I. INTRODUCTION
	II. Literature Review
	III. Biosynthesis
	IV. CHALLENGES
	V.  Conclusion
	REFERENCES

