TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )
Volume:07/Issue:02/February-2025 Impact Factor- 8.187 www.irjmets.com

MEDICINAL USES OF CURCUMIN, AND HEALTH BENEFITS

Sangare Komal*!, Ekhande Ashvini*?, Vaidya Akshada, Phalke Pallavi .S.*
*1234Department Of Pharmacy, Matoshri Radha College Of Pharmacy Virgaon, Tal: Akole,
Dist: A. Nagar, India.

DOI : https://www.doi.org/10.56726 /IRJMETS67194

ABSTRACT

Turmeric is the main source of the Anti-inflammatry, anti-oxidant, anticancer, anti-mutagenic, anti-bacterial
hypolipidemic, obesity  cardioprotective, and neuroprotective benefits are only a few of the biological
properties of turmeric.

Due to its purported pharmacologic properties, turmeric is a crucial can didate for additional clinical studies.

There is also a discussion of its toxicity and safety. curcumin, it has drawn interest from both the medical and
scientific communities as well as food enthusiasts. Turmeric has long been known for its medicinal benefits.
Turmeric’s primary chemical constituent, curcumin, has been shown to have a number of beneficial biological
properties, including those related to expectorant, antiinflammatory, antioxidant, antimutagenic, antibacterial,
antidiabetic, and antimutagenic effects. This study provides an update primarily on the pharmacological actions
of turmeric, its extracts, and potential medical uses of turmeric, along with an assessment of their safety.Anti-
inflammatory, antioxidant, anticancer, antimutagenic, antibacterial, anti-obesity, hypolipidemic,
cardioprotective, and neuroprotective benefits are only a few of the biological properties of turmeric. Due to its
purported pharmacologic properties, turmeric is a crucial candidate for additional clinical studies. There is also
a discussion of its toxicity and safety.

The yellow component of Indian turmeric, or “haldi,” known as curcumin, has recently renewed attention in the
field of experimental medicine due to its pleiotropic effect. The pharmacokinetics, pharmacology, and
pharmacodynamics of curcumin have received particular attention in this review. In this research, we made an
effort to examine curcumin and its formulations’ overall pharmacokinetics profile, pharmacokinetic
interactions, and pharmacokinetic pharmacodynamic interactions.Modes:

To boost the bioavailability of curcumin, new technologies are being tested in the drug development process,
including additives, micelles, nanoparticles, liposomes, and phospholipid complexes. To learn more about their
biological effects and prospective applications, curcuminoids and other substances connected to turmeric were
investigated. The active components of turmeric are the flavonoid curcumin (diferuloylmethane) and many
volatile oils as turmerone, atlantone, and zingiberone. Curcumin’s ability to prevent carcinogenesis at three
stages: tumour promoting, angiogenesis, and tumour formation This study focuses on the medicinal and
pharmacological benefits of turmeric in the treatment and prevention of sickness. The purpose of the current
study is to highlight the value of turmeric’s vast pharmacological activity and its contribution to the
development of new drugs for the treatment of various ailments.
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I. INTRODUCTION

History of turmeric -In Sanskit, “a potent remedy for jaundice” is referred to as “haridra” (1). It is one of the
oldest known spices and has been a staple of Ayurvedic treatment for many centuries in the western and
southern regions of India (2). In order to avoid confusion, this spice is frequently referred to as “Indian saffron”
and is also said to be an indigenous spice of India. Turmeric originated in India and by the year 1200 AD had
spread to China, East Africa, and West Africa. It had also started to gain popularity throughout the world.

The tropical and subtropical parts of the planet are home to the spice turmeric. It is widely grown in Asian
nations, mainly in China and India. The plant is up to 1 m long and has a short stem. With a clear human usage,
turmeric is a significant spice all throughout the world, but especially in the East (3).0ne of the key components
in many Asian dishes is turmeric, which gives food a mustard-like, earthy scent and a strong, slightly bitter
flavour. The majority of the time it is used in savoury recipes, although it may also be found in select desserts
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like cake sfouf. To make the traditional sweet dish patoleo, rice flour and coconut-jaggery mixture are layered
on top of turmeric leaves in India(4)

Plant Profile:

Common name:- Indian saffron

Synonyms:- Saffron Indian;haldi (Hindi); Curcuma;Rhizoma cur-cumae
Biological Sources:

Turmeric is the dried rhizome of curcuma longa.Linn. (Syn.c.domestica valenton belonging to family
zingiberaceae. (5)

Taxanomy:-

® Scientific name:- Curcuma longa.

¢ Kingdom:- plantea.

¢ Sub- kingdom:- Tracheobionta Vascular plant.
® Super division:- spermatophyta.

¢ Division:- Magnoliophyta flowering plant.

® (lass:- Lillipsida monocotyledons.

® Subclass:- Zingiberidae.

® Order:- Zingiberales.

® Genus:- curcuma .L Curcuma.

® Species:- Curcuma Longa. L. (6).
Process Flow Diagram For The Conventional Turmeric Processing Chain:
Various biological properties of curcumin :
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Antioxidant:

Efficient oxygen free radical scavenger. It performs an antioxidant role similar to that of vitamins C and E. It can
guard against haemoglobin or lipid-induced oxidation. It is possible to drastically reduce the production of
reactive oxygen species (ROS) like H202, superoxide anions, and nitrite radicals by activated macrophages. The
curcumin Compounds bisdemethoxycurcumin and demethoxycurcumin also have antioxidant properties(7)

It has been demonstrated that pre-treatment with curcumin reduces the oxidative stress and alterations in the
heart brought on by ischemia(8)

Anti-cancer:

The major polyphenol in turmeric, curcumin, has a wide range of biological effects. It combats cancer by
altering molecular targets that support cell signalling procedures. It inhibits apoptosis, proliferation, and
transformation. The anticancer effects of curcumin may be greatly enhanced by the usage of curcuminoids’
analogues and derivatives.(9)

The three active curcuminoids derived from turmeric are bisdemethoxycurcumin, demethoxycurcumin, and
curcumin. These compounds inhibit the growth and propensity of human lung cancer cell lines A549, colon
cancer cell lines HT29, and glioma cell lines T98G. Lung cancer cell lines become less viable and develop slower
when given individual curcuminoids. The crude extract and cisplatin work better together than they do alone to
lower cancer cell viability in A549 lung cancer cells. Because of this, entire turmeric extract was more potent
against lung cancer cells than its individual parts.(10)

Curcuma longa’s hexane soluble fraction (HM) was chemically split into a novel bioactive fraction (NCCL) and a
novel marker molecule. In cell lines, the NCCL fraction with residual components causes a greater amount of cell
death than the isolated molecule. In MCF-7, DU-145, MDA-MB-231, and PC-3 cells, NCCL was shown to have
more effective anti-cancer capabilities and can be used as an active therapeutic drug.(11)

Anti-Diabetic:

In a study to examine the effect of curcumin , it was discovered that curcumin administration improved the
activity of all antioxidant enzymes. Additionally, when compared to non diabetic and diabatic untreated rats,
curcumin - treated rats demonstrated a notable increase in the expression of gene for insulin - like growth
factor -1, B- cell lymphoma 2, superoxide dismutase ,and GST.(12)Another rat investigation revealed that
isolated islets of Langerhans treated with curcumin dramatically boosted insulin production, heme oxygenase
(HO)-1 gene expression, and HO activity.(13)

A recent study summarized how curcumin works to prevent or postpone diabetic retinopathy a number of
cellular processes (14) The oral treatment of curcumin at a concentration of 0.05% W/W for a period of 9
weeks in diet demonstrated a role in the prevention of diabetic - induced increase in acetylated histones in the
retinas(15)

Anti - microbial:

It resistance to microbial medicine is one of the main cause treatment failure, and antibiotic resistance to
microorganisms is an issues, that is spreading fast throughout the world. To solve these these kinds of issues,a
natural source that is both secure and efficient is required. It has been established that main component of
turmeric, possess antibacterial, antiviral and antifungal properties (16) Curcumin showed inhibitory action on
methicillin - resistant staphylococcus aureus strain, with a minimum inhibitory concentration value of 125-
250gm/ML, according to a study finding.(17) All Helicobacter pyroli strain that were obtained from infected
patients with gastrointestinal issues grew slowly in vitro thanks to curcumin, one of turmeric’s main active
constituents.(18). Numerous Grampositive and negative bacteria are resistant to curcumin’s antibacterial
properties.(19) The results of the study showed that HSV-1 in cell culture was significantly inhibited by
curcumin and it’s novel derivatives, such as gallium - curcumin and copper - curcumin .(20). Moreover, other
investigators have also reported that anti- bacterial activity of curcumin.(21,22,23).

Anti- obesity:

In an addition to being a serious health issues in the world.It also leads to many sorts of pathophysiology The
results showed that curcumin enhanced insulin signalling, increase glucose excretion, and prevent obesity when
high-fat diets are consumed.(24).
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When compared to control obese animal, curcumin treatment reduce the inflammatory effect of obesity models
as compared to control obese animal. In addition, curcumin treated obese animal also showed decreased NF-kB
activity in liver tissue.(25).At the cellular and organismal levels, curcumin exhibit potential health advantage for
preventing obesity and related metabolic disorder by up- regulating adipocyte energy metabolism and
decreasing angiogenesis in adipose tissue.(26).

Anti- malarial activity:

In term of morbidity and death, malaria is an infectious disease brought on by blood parasites.carica papaya is
a plant that has a significant role in the prevention of malaria (27)

Additionally it is inexpensive and showing fewer adverse effects. The experiment was carried out on mice,
infected with malaria parasite played a role in the 80%90% enhanced their survival significantly.(28).
According to other studies finding curcumin the main component of the spice turmeric,has a cytoxic effect on
giardia lamblia , it reduces the parasite’s ability to grow and adhering capacity while also inducing
morphological abnormalities and apoptosis -like changes.(29)

Anti-viral:

A number of viruses are resistant to curcumin’s anti-infective agent. Either the viral replication machinery is
Directly interfered with viral replication or control of cellular signalling pathways NF-B and PI3/AKT that are
involved in viral replication. This investigation reviews literature with a focus on curcumin’s antiviral activities
and probable molecular route(30). The COVID-19 symptoms are curcumin reduces acts by anti-viral , anti
bacterial, anti inflammatory , antinociceptive, antipyretic , and anti fatigue agent.Along with other molecular
processes, it inhibits NF-B ,Toll like receptors, inflammatory cytokines, bradykinin and chemokines in addition
to having antioxidant ,antiapoptotic ,and antifibrotic properties. Curcumin may be used in treating COVID-19 ,
according to scientific studies.(31)

There is proof that curcumin, in the main curcuminoid ingredients in turmeric, may reduce inflammation and
protect against oxidative stress . It also has antibacterial and antifungal properties and hypoglycemic and
wound healing characteristics. It also contains essential technologies such nanoparticles, adjuvants, liposomes
Phospholipids complexes are being reached asa part of novel approach to drug development to improve
curcumin bioavailability. As a home remedy, it is frequently used for cough , sore throats ,are respiratory
condition. During the present SARS-COV-2 pandemic, it might be a great immune system booster .(32). The
spice turmeric has the ability to block crucial SARS-COV-2 virus proteins making potential therapeutic or
protective medication against SARS-COV2 virus infection. Compounds 4, 23, and 6 are the strongest inhibitors
of the virus’s main protease spike glycoprotein, and RNA polymerase, respectively.(33). At the maximal non-
toxic concentration, a methanol extract of curcuma longa suppressed the poliovirus (MNTC). The phytochemical
investigation found terpenes , saponins, alkaloids, flavonoids , tannis cardiac glyacosides, and phenol as
bioactive phytochemicals. Curcuma longa has high inhibitory activity and could develop an efficient antiviral
and could develop an efficient antiviral against polio and measles viruses.(34).

Anti- fungal activity:

It has always possible to manage fungal infection and spoilage using substances and extracts that have been
obtained from various natural resources, mainly plants. Due to the widespread traditional use of turmeric in
food products, numerous studies have been conducted to examine the effect of curcumin and turmeric on the
pathogens and spoilage caused by fungi. The investigation of adding turmeric powder to plant tissues culture
revealed that turmeric at the 0.81.0 g/L exhibit noticeable.(35).

With MIC values of 128 and 256 g/ mL , respectively, the methanol extract of turmeric showed antifungal
activity against cyptococcus neoformans and csndida albicans(36).

Rhizoctonia solani , phytophthora infestans, and Erysiphe graminis were all resistance to antifungal effect of
the C. Longa extract in hexane at a concentration of 1000mg/L. Additionally, it was demonstrate that the C.
Longa 1000mg/L ethyl acetate extract had an inhibitory impact on R. Solani ,p. Infestans, puccina recondita, and
Botrytis cinerea. Additionally,R. Solani ,pu . recondita, and p. Infestans were resistant to the antifungal effects of
turmeric at 500 mg/L.(37). Fusarium solani and Helminthosporium oryzea are two type phytophagous fungi
that are resistant to the antifungal effects of curcumin and turmeric oil. With IC50 values of 19.73 and
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12.7g/ml, respectively, turmeric oil displayed the most potent antifungal action against F. Solani and
H.oryzae.(38).

Anti Bacterial:

tof the most serious infection disorder is bacterial infection. As a result disorder is bacterial infection. As a
result substantial research has been conducted for more than 50 years to develop new antimicrobial drugs that
have been extracted from various sources. Despite advancement in antibacterial agent, research, the emergence
of bacteria that are multidrug resistance present a unique need for new antibacterial medicine.(39).

The MIC values for Bacillus subtilis and staph. Aureus against the methanol extract of turmeric were 16 g/mL
and 128g/mlL, respectively. (40)

The highest antimicrobial activity was found for the ethanol extract, with a MIC value of 3.91 to 125 ppt, in the
study of hexane and ethanol turmeric extract and curcuminoids (from ethyl acetate extract of curcuminoids
isolated from C. longa with 86.5% curcumin value) against 24 pathogenic bacteria isolated from chicken and
shrimp.

The antibacterial effects of the C. longa hexane and methanol extracts were seen against 13 different bacteria,
including Vibrio harveyi, Vibrio alginolyticus, Vibrio vulnificus, Vibrio parahaemolyticus, Vibrio cholerae,
Bacillus subtilis, B. cereus, Aeromonas hydrophila, Streptococcus agalactiae, Staph. Curcuminoids did, however,
produce inhibitory effects against eight bacteria, including Str.

Agalactiae, Staph. Intermedius, Staph. Epidermidis, Staph. Aureus, A. hydrophila, B. subtilis, B. cereus, and Ed.
Tarda. The MIC values for hexane extract and curcuminoids were 3.91 to 500 ppt and 125 to 1000 ppt,
respectively.(41)

It was established that adding 0.3% (w/v) of aqueous curcumin extract to the cheese resulted in a decrease in
the numbers of Salmonella typhimurium, Pseudomonas aeruginosa, and E. coli 0157:H7 bacteria in the cheese.
Additionally, it has reduced contamination levels of Staph. Aureus, B. cereus, and Listeria monocytogenes after
14 days of cold storage.(42)

Additionally, it was shown that turmeric oil, a byproduct of the production of curcumin, was effective against B.
subtilis, B. coagulans, B. cereus, Staph. Aureus, E. coli, and P. aeruginosa.(43) Additionally, methicillin-resistant
Staph. Aureus (MRSA) bacteria with MIC values of 125-250 g/mL were inhibited by curcumin.(44)Three new
curcumin compounds, indium curcumin, indium diacetyl curcumin, and diacetyl curcumin, were tested in vitro
against Staph. aureus, S. epidermis, E. coli, and P. aeruginosa. It was found that indium curcumin had a stronger
antibacterial effect than curcumin itself and may be a suitable compound for additional in vivo studies.
Diacetylcurcumin, however, had no antibacterial effects on the tested microorganisms.These outcomes also
showed many curcumin compounds to have promising antibacterial action. As a potential pharmacological
target for antibacterial drugs, the stability and assembly of FtsZ protofilaments, a critical component of
bacterial cytokinesis, are introduced. By causing filamentation, curcumin inhibited B. subtilis cytokinesis.
Additionally, it dramatically reduced the cytokinetic Z-ring formation in B. subtilis without having a major
impact on the segregation and organisation of the nucleoids (45).

The research on E. coli and B. subtilis showed that curcumin might reduce the FtsZ assembly and disrupt
bacterial cell division by having an inhibitory effect on FtsZ polymerization.(46)
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II. CONCLUSION

Although in vivo research in some cases indicated the less effective findings of curcumin inhibitory impact, all
prior investigations have demonstrated the wide antibacterial activity of curcumin. The most hopeful outcome
from all prior research on curcumin's antibacterial action is against Helicobacter pylori, at least for using the
curcumin as a supplementary substance in combination with other available medications to lessen the
symptoms of gastritis.As a result of curcumin’s broad spectrum of antiviral activity against various viral
infections, this substance has been proposed as a potential novel antiviral medication candidate for the
development of new natural antivirals against vulnerable viruses, particularly through the development of
various curcumin derivatives.

Further research is necessary before employing curcumin or its derivatives as antiviral agents, though. Although
curcumin showed fungicide effects against a variety of fungus, investigations on its antifungal properties found
that it had the greatest impact on Candida species and Paracoccidioides brasiliensis. Despite the fact that
curcumin has a variety of biological activities, no true clinical applications for this substance have been
identified, and clinical trials are still being conducted for a variety of conditions and diseases, including
psoriasis, multiple myeloma, Alzheimer’s, colon and pancreatic cancers, and myelodysplastic syndromes.(47).
Up to 2013, more than 65 clinical trials including curcumin have been completed, and more are currently being
conducted. In several nations, including China, India,

Japan, Korea, South Africa, the United States, Thailand, and Turkey, this polyphenol component is currently
consumed as a supplement.(48).
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