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Abstract: Curcuma longa or turmeric, belongs to family Zingiberaceae, has many beneficial properties to be 

discovered for bioprospecting. The rhizome that consists of primary and secondary metabolites i.e 

carbohydrates, protein, saponin, tannin, flavonoid (includes curcumin), phenol, and sterol makes turmeric 

acceptable and extremely valuable for human consumption, drugs and natural colorant industry, and animal 

additional feed. Turmeric also provides biological activity such as antioxidant, anti-inflammatory, anti-

bacterial, anti-cancer, and anti-HIV especially in dealing with human diseases through some mechanism of 

actions. In addition, turmeric plays role as a growth promotor, health protector, and quality and quantity 

product improver for livestock, while in fishery it acts as growth promotor, anti-bacterial, and color improver 

for ornamental fish. Those advantageous benefit demonstrate C. longa as a promising medicinal plant for 

further product development based on industrial purporse, particularly that comes from curcumin. 
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I. Introduction 
Curcuma longa or turmerichas many utilizations for food, pharmaceutical industry, and animal. Ithas 

been widely used in India, China, and South East Asia as a spice, food preservative and coloring material
1
. 

Turmeric traditionally involved in Ayurveda, Indian traditional medicine, and classified as medicinal plants
2
. In 

the fishery and animal husbandry, itis used as additional feed and improve animal performance
3,4

.Those 

continuous utilization in several fields makes turmeric as a profitable plant if to be developed as well. 

Bioprospecting is a step need to undertaken in discovering valuable and novel chemical products 

forpharmacy and other industries purpose.As a medicinal plant,C. longapossesses many phytochemicalsthat 

benefit for human health, e.g. antioxidant, anti-diabetic, anti-inflammatory, anti-cancer, anti-fungal, and anti-

viral
5
.Those healthy benefits mostly come from curcumin, an active compound, provides color to turmeric

6
. 

Theyellow pigment in turmeric can also be used in the food product as a natural colorant and shows good 

market potential
7
.Abdeldaiem reported that turmeric pigment can also exhibit antioxidant and antimicrobial 

activity by reducing lipid oxidation, therefore it is recommended for food preservative
8
.Furthermore, the 

essential oils contained in Curcuma herbs, which has been proven exerted variousbiological activities, might be 

prospective to be developed as food additives, as well as cosmetics and pharmaceuticals
9
.  

The presence of all the secondary metabolites understudy having a higher amount of curcumins is 

found to be impressive. Curcumin showed the highest availability in C. longa (125mg/100g), whereas in other 

species are 8mg/100g, 11mg/100g and 15mg/100g in C. caesia, C. amada and C. leucorrhiza, respectively
10

. 

Studied on curcumin explained varied results in India. It described that different agro climate zone influenced 

phytochemicals in plant and C. longa var. “Surama” of Eastern had high curcumin content (8.8%) among 60 

collected turmeric varietes
11

.In addition,many secondary metabolites providing by turmeric.Those proven 

research revealed that turmeric contains some bioactive compounds that will be useful for human and have a 

great opportunity in the market.This review study summarizes C. longa on its botanical aspect, 

phytoconstituents, related biological activity of its phytoconstituents, and its potential use for humans, livestock, 

and fishery. 
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II. Methods  
The method used was literature exploration in the following databases: Directory of Open Access 

Journals (DOAJ), NCBI, Google Scholar, Research Gate and also using relevant keywords i.e. turmeric, 

Curcuma longa, biological activity, human and animal health, plant anatomy, morphology, and phytochemical 

content. 

 

III. Result  
Turmeric has a wide range of secondary metabolitesand derivated compounds(Table no 1). It contains 

saponin, tannin, flavonoid, phenol, and sterol.GC-MC analysis showed fifty compounds in turmeric and 

dominated by turmerone, β-sesquiphellandrene, and curcumenol
12

.The finding of nine secondary metabolites 

reported possessing antioxidant antivity
13

.However, curcumin is a mostly well-known compound that 

contributes to human and animal health.  

 

Table no 1: Biochemical compound of turmeric 
Compound References 

saponin, tannin, flavonoid, phenol and sterol 14 

fat, fiber, protein, essential amino acids (arginine, histidine, isoleucine, leucine, lysine, methionine, threonine, 
valine) and non-essential amino acids (alanine, aspartic acid, glutamic acid, glycine, serine, and tyrosine) 

15 

curcuma I, curcuma II, and curcuma III 16 

phenols, flavonoids, alkaloids, and tannin  17 

phenols, flavonoids, alkaloids, terpenoids, tannins, and saponins. 10 

o-cymene; L-trans-chrysanthenyl acetate; DL-2,3-butanediol; 5-isopropenyl-1,2-dimethylcyclohexan-2-enol; p-
cymene; (2,4,6-triethylcyclohexyl)methanol; α-thujone; 2-ethenyl-1,1-dimenthyl-3-methylene-cyclohexane; cis-

sabinol; cis-p-menth-2,8-dienol; 2-isopropylidene-3-methylhexa-3,5-dienal; Thymol; 2-methoxy-4-vinyl phenol; 

m-eugenol; Hemellitol; benzene-2-methyl-1,4-bis(1-methylethyl); β-curcumene; α-cedrene; γ-curcumene; β-
caryophyllene; ar-curcumene; β-himachalene; α-curcumene; β-elemene; α-cubebene; β-cedrene; β-bisabolene; β-

sesquiphellandrene; cis-z-α-bisabolene epoxide; β-vatirenene; agarospirol; β-turmerone; curlone; germacrone; α-

turmerone; curzerene; dihydrocostunolide; furanodiene; ar-turmerone; isocurcumenol; curdione; curcumenol; 7-
epi-cis-sesquisabinene hydrate; (–)-isolongifolol; geranyl-p-cumene; cis-β-elemenone; isoshyobunone; 

dihydrocostunolide; dehydrosaussurea lactone; corymbolone 

12 

7-O-rhamnoside 4′-O-glucoside, 7-methoxyapigenin-6-C-glucoside and N-(3-methoxyphenyl) acetamide 18 

bisabolone-9-one;4-methyllene-5-hydroxybisabola-2,10-diene-9-one; turmeronol B; 5-hydroxy-1,7-bis(4-

hydroxy-3-methoxyphenyl)-1-hepten-3-one; 3-hydroxy-1,7-bis(4-hydroxyphenyl)-6-hepten-1,5-dione;  

cyclobisdemethoxycurcumin; bisdemethoxycurcumin; demethoxycurcumin;  and  curcumin 

13 

8,9-dehydro-9-formyl-cycloisolongifolene, curdione, germacrone, zerumbone, ar-turmerone, and β-elemenone 9 

3-carene, tumerone, eucalyptol, and alpha-pinene  19 

guaiacol; vinylguaiacol; (e)-alpha-bergamotene; caryophyllene; beta-bisabolene; alpha-turmerone; curlone;  n-

hexadecanoic acid; (z)-9,17-octadecadienal; linoleic acid; ethyl-2-hydroxy-1-(hydroxymethyl) hexadecanoate; 

ethyl-2-hydroxy-1- (hydroxymethyl), (z,z)-9,12; 2-epi-alpha-cedrene;  alpha-santalene; alpha-terpineol; 
eucalyptol; beta-farnesene; ar-curcumene; gamma-curcumene; sesquiphellandrene; gamma-cadinene; (e)-alpha-

atlantone; 4-(4-hydroxy-3-methoxyphenyl)-3-buten-2-one; methyl isohexadecanoate; hexadecanoic acid, ethyl 

ester; 1,2- hexadecanediol; methyl-8,11- octadecadienoate; (z)-gamma-bisabolene; (z,z,z)-9,12,15-
octadecatrienoic acid; ethyl-9,12-octadecadienoate; stearic acid; (z)-beta-elemene; (z)-alpha-bisabolene; nerodil; 

(z,z)-9,12 (z)-alpha-santalol; beta-elemenone; zingiberenol; aromatic-turmerone 

20 

alkaloids, flavonoids, anthocyanins, and phenolics 21 

 

The benefit of turmeric and biological activities in terms of health are displayed on Table no 2, while 

the benefit for livestock and fishery is displayed in Table no 3. Overall, curcumin has a wide range impact on 

some diseases as an anti-inflammatory, antioxidant, anti-cancer, anti-tumor, anti-bacterial/fungal, and help in 

curing alzheimer and liver disease. As an additional feed, turmeric can improve the health and performance of 

livestock such as broiler, rabbit, sheep,  and quails. Pigment on turmeric also improvedcaudal fin and muscle 

color ofguppy
3
. 
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Table no 2: Benefit of phytochemical content in turmeric 
Active compound Biological Activities Mechanism of Action 

Curcumin (dietary turmeric) Anti-inflammatory lowering lipid peroxidation22 

Essential oil Anti-inflammatory 
antioxidant, anti-microbial, 

and anti-cancer 

- down-regulating expression of cytokines including COX-2, TNF-α, 
NF-kB, IKK, Akt and PKC9 

- inhibiting gram-negative, gram-positive bacteria, and fungus9 

Curcuminoid Anti-inflammatory and 
antioxidant 

increasing anti-inflammatory or decreasing pro-inflammatory 
cytokines and activating the antioxidant defense system 23 

Curcumin Anti-inflammatory 

(asthma) 

resisting  IL-6, IL-8, IL-1β and TNF-a as pro-inflammatory 

markers24 

Polyphenols Anti-inflammatory - modulating NF-kB activation, chromatin structure, glutathione 
biosynthesis, nuclear redox factor (Nrf2) activation 

- scavenging effect of ROS directly or via glutathione peroxidase 

activity and regulating inflammatory genes in macrophages and 
lung epithelial cells25 

Aromatic-turmerone Anti-inflammatory - inhibiting thetransfer of CD8+ T cells in epidermis26 

- reducing the expression of NF-κB and COX-226 

- decreasing the level of TNF-α and IL-626 
- down-regulating mRNA synthesis of IL-17 IL-22 and IL-2326 

Curcumin Anti-inflammatory (skin 

disease) 

- uptaking of tritiated thymidine on muscular cells and vascular 

smooth cells 27 
- Inhibiting Aβ-induced expression of Egr-1 protein and Egr-1 

DNA-binding activity in THP-1 monocytic cells28 

Curcumin Anti-diabetic - reducing the hepatic glucose production, suppressing of 

hyperglycemia-induced inflammatory state, up-regulating GLUT4, 
GLUT2, and GLUT3 genes expressions, activating AMP kinase, 

promoting the PPAR ligand-binding activity, stimulating insulin 

secretion, improving in pancreatic cell function, and reducing of 
insulin resistance29 

7-O-rhamnoside 4′-O-

glucoside,7-methoxyapigenin-
6-C-glucoside and N-(3-

methoxyphenyl) 

Anti-diabetic - increasing the serum glucose, IgE, nitric oxide, and cytokine levels 

in diabetic infected rats with S. aureus18 

Curcumin Anti-inflammatory and 
antioxidant(cardiometabolic 

disease) 

- inhibiting Aβ and tau accumulation30 
- enhancing mitochondria and synaptic function30 

Curcumin Anti-cancer inducing autophagy31 

Curcumin Anti-cancer (lung and 
breast cancer) 

 

- inhibiting PRMT5 and MEP50 expression32 
- inhibiting TGFβ-receptor-mediated Smad2/3 phosphorylation of 

MDA-SA, MDA-1833, MDA-2287, and murine 4T1 human cells33 

Curcumin Anti-cancer (prostate) decreasing cell proliferation and increasing apoptosis 34,35 

Curcumin Anti-tumor inhibiting LPS-induced activation and reducing the  biological 
activity of TNF36 

suppressing DMBA-induced skin tumors 37 

Curcumin Anti-bacteria/fungal - Inhibiting enzyme of topoisomerase I and II16 

- restraining the bacterial activity 38 
- inhibiting mycelial growth 39.  

- inhibited drug efflux and suppressingPDR5 expression40 

Curcumin Anti-HIV - interrupting the cell cycle and inducing apoptosis41 
- inhibiting transactivation of HIV1-LTR genome, inflammatory 

molecules, and HIV associated various kinases 42 

- preventing HIV-1 reverse transcription 43 
- activating caspases-3 and -8 supporting the rationale that apoptosis 

occurs via a membrane-mediated mechanism 44 

Curcumin Anti-inflammatory 

(alzheimerdisease) 

- inhibiting Egr-1 DNA-binding activity28 

- suppressing the inflammatory cytokine IL-1β and the astrocytic 
inflammatory marker GFAP, reduced oxidative damage, and 

decreased overall insoluble amyloid, soluble amyloid, and plaque 
burden 45 

- loweringamyloid β (Aβ) accumulation46 

Curcumin Antioxidant (liver) - triggering the up-regulation of antioxidant enzymes and preventing 

LPO 47. 
- restoring hepatic enzymes activities and enhancing catalase 

activity48 
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Table no 3: Benefit of Turmeric supplementation to livestock and fish 
Benefit Animal Source 

Growth and health promotor Poultry 49 

Fat controller; meat and bone quality improver  Broiler 50 

UV radiation protector  Rabbit 51 

Subclinical mastitis controller Sheep 52 

Cholesterol and triglyceride reducer  Quails 53 

Growth promotor and anti-microbial  Nile tilapia 54 

Body-color improver GuppyPoecilia reticulate 3 

Growth promotor common carp Cyprinus carpio L. 55 

Bacterial inhibitor Pindangfish, cuttlefish 5657 

 

IV. Discussion 
Botanical Aspects 

C. longais an erect perennial herb.As a part of the Curcuma genus, C. longaalmost has similar 

morphology with another Curcuma species. It has leaves in sheaths and fleshy rhizomes
58

. The plant can be 

identified by several characters includes branched rhizomes, orange to orange-red flesh color, carrot–turmeric 

smell, and plain green leaves
59

.The height can reach approximately 1 m. Leaves are alternate, indirectly erect, or 

subsessile. It ranges 7-12 number with the length ranges from 30-45 cm and breadth between 14 and 16 cm.The 

petiole equaling the blade. Oblong or elliptic leaf sheaths of turmeric surround and broaden near the base and 

formpseudostem. The pseudostem is tall and robust, with oblong/elliptic leaves narrowed at the base.The 

inflorescence is a cylindrical, fleshy, central spike of 10–15 cm, arising through the pseudostem
58

. C. longa 

habit, flower,and rhizome displayed in Figure no 1. 

The leafy shoot may reach a length of up to 5m. The true stem, on the other hand, maybe very short, 

e.g. Kaempferia, where no internodal extension has occurred. The sheaths are long, the lowest ones bear only a 

rudimentary lamina, whilst at successively higher nodes the shape and size of the lamina increases until the 

typical form of the foliage leaves is achieved. The lamina is never very small and has a maximum length of 

about 1 m. In shape, it is most commonly lanceolate and sometimes it is cordate at the base
60

. 

The rhizomesare composed of different segments and performed in short or long
60

. The color is 

yellowish-brown to deep brown. Some showed a variety of turmeric color such as orange, lemon yellow, and 

reddish yellow
61

. Rhizome thickness and weight are respectively 2.60 cm and 74.80 g
62

. The roots emerge from 

the rhizome only. They may vary in size, slender but are often thick and fleshy, spindle-shaped (globe), or with 

tuber-like distal thickenings 
60

. 

 

 
 (a)  (b) (c) 

Figure no 1:Curcuma longa L. a) plant habit b) flowerc) rhizome 

 

Turmeric pollens are spherical and ovoid, nonaperture
63

.In C. zedoariathe inflorescence stalk without 

laminate leaves develops directly from a bud on the underground structures (corm and branches). The floral axis 

rarely exceeds 30 cm in length; with the inflorescence about half the total length. The purple top bracts are the 

showiest part of the flower spike
64

. 

 

Phytoconstituents 

Turmeric has primary and secondary metabolites that are different from each other depending on its 

variety and origin.Turmericisdifferent in carbohydrates, protein, and fat content among branches and root
64

. 

Carbohydrate is higher in roots while protein is greater in corms, and fat is higher in first-order 

branches.Analysis of nutritional compositions of turmeric using the standard method explained 8.92 % moisture 
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content, 2.85 % ash, 9.42 % crude protein, 4.60 % crude fiber, and 6.85 % fat. Kamal et al.explored that total 

carbohydrate in curcumin powder tended to be high compared with fat, fiber, and protein
15

.  

Table no 1 showed phytochemical contained in turmeric both from leaves and rhizomes.It 

containsphenols, flavonoids, alkaloids, terpenoids, tannins, and saponins. Ahamefula et al. reported that the 

plant contained 0.45 % saponin, 1.08 % tannin, 0.40 % flavonoid, 0.08 % phenol and 0.03 % sterol
14

.Besides 

containing curcumin as interesting phytochemical, Chinedum et al. exhibited that turmeric has anthocyanin 

which plays a role in antioxidant activity
21

. Some chemicals were also found to have antioxidant activity
13

. On 

the other hand, there are many phytoconstituent mentioned in Table no 1 that need further assessment about its 

utilization, especially for human. 

Some phytocontituents have gives uniqueness character of turmeric. It contained curcuminoid in huge 

numbers which are divided into three types curcumin I, curcumin II, and curcumin III
16

. Those compounds are 

also named curcumin, demethoxycurcumin, bisdemethoxycurcumin
65

. The chemicals affect to yellow color in 

turmeric. Besides, it containseucalyptolthat influences the characteristic fresh and camphoraceous fragrance and 

pungent taste of turmeric
66

. Turmerone and ar-turmerone in turmeric contribute to the dry turmeric aroma 

character
67

. Structured of some compounds in turmeric are displayed in Figure no 2. 

 

   
 (a) (b)  (c) 

   
 (d) (e) (f)  

Figure no 2: 2D structure of (a) o-mycene (ChemSpider ID10253); (b) hemellitol (ChemSpider ID10236); (c) 

ar-curcumene (ChemSpider ID83185); (d) bisdemethoxycurcumin (ChemSpider ID4474770); (e) 

demethoxycurcumin (ChemSpider ID4482000); (f) turmerone (ChemSpider ID30791650) 

 

The percentage of some chemicals are influenced by varieties and growth environment. Indian varieties 

of turmeric showed variation in essential oil and curcumin content both in leaves and rhizomes
68

. Singh et al. 

also revealed that bioactive phytoconstituents varied among turmeric genotypes
19

. Thevariation shows that the 

development of turmeric as a product in the future needs to consider a variety of plants. The level of curcumin in 

turmericis correlated with the length of planting time
69

.In addition, ascorbic acid and phenolic contents in 

leafwerecorrelated positively with the maturity of leaf
70

.  

 

 

Biological Activities 

Some compounds in turmeric have its biological activity in dealing with disease, especially 

curcumin
71

.It can be anti-inflammatory simultaneously with antioxidant and anti-cancer. Those bioactivitiescan 

improve human health includes AIDS, alzheimer disease, cancer, diabetes, and liver. It cannot be denied 

curcumin is the most prominent compound to influence mechanisms in the human body. As an anti-

inflammatory, curcuminaffected in accelerated healing of the irradiated wound or skin inflammation
72

.Another 

anti-inflammation mechanism is surppressing the expression of cytokine, reducing pro-inflammatory cytokines, 

modulating NF-KB, reducing gene expression related inflammation (Table no 3). 

As antioxidant, curcumin encourages scavenging free radicals from biological media by involving H-

abstraction and addition reaction up to eight OH radicals
73,74

.Compared to ginger in ayurveda/chinese, 

turmericsignificantly activatesthe antioxidant defense system
23

. Those bioactivities both anti-inflammatory and 
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antioxidant help curing people with alzheimer desease by suppressing indices of inflammation and oxidative 

damage
45

 and lower amyloid β (Aβ) accumulation
46

.  

Curcumin has been found to possess anti-cancer activities involved such as mutagenesis, oncogene 

expression, cell cycle regulation, apoptosis, tumorigenesis, and metastasis
75

.It can also medicate tumors in 

human by influencing avariety of growth factor receptors and cell adhesion molecules involved in tumor 

growth, angiogenesis, and metastasis
76

.Additional turmeric in the diet significantly prevented the BP-induced 

forestomach tumors and suppressed DMBA-induced skin tumors
37

.Besides, it can treat diabetes by reducing the 

level of blood glucose
29

.As curcumin has wide range utilization, it cannot be separated fromthe turmerone 

compound. Yue et al. reported that turmerone helped curcumin absorption and improved RH-123 efflux and 

mRNA expression
77

. All the benefits mentioned above are a wide-open opportunity to develop turmeric as a 

medicinal plant for drug purposes.  

 

Utilization forLivestockand Fishery 

Turmeric has many advantages for livestockand fishery. Turmericprovides an alternative method of 

natural antibiotic to feed poultry farm and influence growth performance and weight gaining
49

, yolk color, egg 

quality, blood, and liver biochemical parameters of the eggs
53

.Additional Turmeric Rhizome powder (TRP)  in 

broiler affect broiler performance especially fat, heart, and bone
50

.Therefore, it is recommended to add turmeric 

rhizome powder as a supplementary feed. 

According to animal health, turmeric  prevent animal reproductive system damage caused by UV 

radiation
51

, subclinical mastitis
52

. Subclinical mastitis attack mammary gland and mainly caused 

byStaphylococcus aureus and Mannheimia haemolytica
78

. Since the sheep is a milk producer, the health status 

affected milk quality and quantity
79

. Hence, turmeric addition in feed benefit animal in dealing with the disease. 

Additional turmeric in feed was also reported to reduce total bacteria count as well as anti-inflammatory and 

anti-bacterial activites
52

. However, there must be deep research about side effect on mixing turmeric as animal 

feed. 

Some studies have found the effect of turmeric on fish. In fishery, additional turmeric as a supplement 

influencedfish body composition like crude protein content and protect Nile tilapia fish against P. fluorescens
54

. 

It was also described that Curcuma powder had beneficial effects on final weight, weight gain, and specific 

growth rate of Cyprinus carpio L
55

.Turmeric application for fish diet was reported to have no hepatotoxic effect, 

but at a higher dose affect gill toxic
4
. 

However, in ornamental fish, turmeric-mixed feed gave additional color effect due to pigment 

concentration on the fantail of guppy Poeciliareticulate
3
. The importance of carotenoid pigment had been 

studied and reported indispensible with ornamental fish market acceptability
80

. Thus, involving some pigmented 

natural sources in fish feed need to be further studied. 

Turmeric is a valuable fishery product and has potential use in the fish-processing industries. It can 

decrease the total number of pathogenic bacteria such as Escherichia coli, Staphylococcusaurens, Salmonella, 

and Vibrio cholera
56

. Moreover, applied turmeric extract to Sepia brevimana(cuttlefish) muscle showed an 

inhibitory effect against some potential BA-forming bacteria
57

. That revealed the ability of turmeric extract to 

improve the shelf life and quality of S.brevimana muscle at 4°C without changing its appearance, flavor, and 

texture up to day 15 of storage. It can be concluded that turmeric have preservative effect against spoilage 

bacteria. 

 

V. Conclusionand Future Perspectives 
This review revealed that C. longais very potential for human health, livestock, and fishery.Turmeric is 

prosperous in the drug industry as well as livestock product and spasious market of ornamental fish. The most 

prominent constituent in C. longa,namely curcumin, plays rolesas antioxidant, anti-inflammatory, anti-bacterial, 

anti-cancer, anti-HIV, anti-diabetic. Those biological activities determine curcumin as a natural agent to treat 

liver, tumor, cancer,and alzheimer disease in human. Moreover, C. longa benefitsfor livestock can be used as 

agrowth promoter, health protector, and quality and quantity product improver. Additional turmeric to feed can 

be used as a bacterial inhibitor and source of pigment, especially for ornamental fish. In the future, the 

development of turmeric superior variety through breeding can lead to the right market, therefore adding more 

value to our natural resources. 

 

References 
[1].  Ishita C, Khaushik B. Turmeric and Curcumin: Biological Actions and Medical Applications. Curr Sci. 2004;87(1):44–53.  
[2].  Remadevi R, Surendran E, Kimura T. Turmeric in Traditional Medicine. In: Ravindran PN, Babu N, Sivaraman, editors. Turmeric 

The Genus Curcuma. Medicinal. India: CRC Press; 2007. p. 409–36.  

[3].  Mukherjee A, Mandal B, Banerjee S. Turmeric as a carotenoid source on pigmentation and growth of fantail guppy, Poecilia 
reticulata. Proc Zool Soc. 2009;62(2):119–23.  



 

Curcuma longa: A Review on Its Bioprospecting 

 

DOI: 10.9790/3008-1503015664                           www.iosrjournals.org                                                  62 | Page 

[4].  Ferreira P de MF, Condessa SS, Rocha JS, Caldas DW, Gomes JR, Soares MT, et al. Is the use of turmeric in the diet safe for fish? 

Aquac Res. 2017;48(9):4623–31.  
[5].  Nisar T, Iqbal M, Raza A, Safdar M, Iftikhar F, Waheed M. Turmeric: A promising spice for phytochemical and antimicrobial 

activities. Am J Agric Environ Sci. 2015;15(7):1278–88.  

[6].  Pawar H, Karde M, Mundle N, Jadhav P, Mehra K. Phytochemical evaluation and curcumin content determination of turmeric 
rhizomes collected from Bhandara District of Maharashtra (India). Med Chem (Los Angeles). 2014;4(8):588–91.  

[7].  Joshi P, Jain S, Sharma V. Turmeric (Curcuma longa) a natural source of edible yellow colour. Int J Food Sci Technol. 

2009;44(12):2402–6.  
[8].  Abdeldaiem MH. Use of yellow pigment extracted from turmeric (Curcuma longa) rhizomes powder as natural food preservative. 

Am J Food Sci Technol. 2014;2(1):36–47.  

[9].  Xiang H, Zhang L, Xi L, Yang Y, Wang X, Lei D, et al. Phytochemical profiles and bioactivities of essential oils extracted from 
seven Curcuma herbs. Ind Crop Prod. 2017;111:298–305.  

[10].  Dutta B. Study of secondary metabolite constituents and curcumin contents of six different species of genus Curcuma. J Med Plants 

Stud. 2015;3(5):116–9.  
[11].  Singh S, Joshi RK, Nayak S. Identification of elite genotypes of turmeric through agroclimatic zone based evaluation of important 

drug yielding traits. Ind Crop Prod. 2013;43:165–71.  

[12].  Abdel-lateef E, Mahmoud F, Hammam O, El-Ahwany E, El-Wakil E, Kandil S, et al. Bioactive chemical constituents of Curcuma 
longa L . rhizomes extract inhibit the growth of human hepatoma cell line (HepG2). Acta Pharm. 2016;66:387–98.  

[13].  Akter J, Hossain A, Takara K, Islam Z, Hou D-X. Antioxidant activity of different species and varieties of turmeric (Curcuma spp): 

Isolation of active compounds. Comp Biochem Physiol Part C. 2019;215:9–17.  
[14].  Ahamefula I, Onwuka GI, Chibuzo Nwankwo. Nutritional composition of tumeric (Curcuma longa) and its antimicrobial 

properties. Int J Sci Eng Res. 2014;5(10):1085–9.  

[15].  Kamal M, Youssef E, Newihi AM El, Omar SM, Ahmed ZS. Assessment of proximate chemical composition, nutritional status, 
fatty acid composition and antioxidants of curcumin (Zingiberaceae) and mustard seeds powders (Brassicaceae). Food Public Heal. 

2014;4(6):286–92.  

[16].  Roth GN, Chandra A, Nair MG. Novel bioactivities of Curcuma longa constituents. J Nat Prod. 1998;3864(97):542–5.  
[17].  Sarangthem K, Haokip MJ. Secondary metabolites of curcuma species. Int J Appl Agric Res. 2010;5(3):355–9.  

[18].  Shabana MH, Shahy EM, Taha MM, Mahdy GM, Mahmoud MH. Phytoconstituents from Curcuma longa L. aqueous ethanol 

extract and its immunomodulatory effect on diabetic infected rats. Egypt Pharm J. 2015;14(1):36.  
[19].  Singh S, Sahoo S, Dash S, Nayak S. Association of growth and yield parameters with bioactive phytoconstituents in selection of 

promising turmeric genotypes. Ind Crop Prod. 2014;62(2014):373–9.  

[20].  Laokuldilok N, Utama-ang N, Kopermsub P, Thakeow P. Characterization of odor active compounds of fresh and dried turmeric by 
gas chromatography-mass spectrometry, gas chromatography olfactometry and sensory evaluation. Food Appl Biosci J. 

2015;3(3):216–30.  
[21].  Chinedum E, Kate E, Sonia C, Ironkwe A, Andrew I. Polyphenolic composition and antioxidant activities of 6 new turmeric 

(Curcuma longa L.) accessions. Recent Pat Food Nutr Agric. 2015;7(1):22–7.  

[22].  Reddy ACP, Lokesh BR. Effect of dietary turmeric (Curcuma longa) on iron-induced lipid peroxidation in the rat liver. Food Chem 

Toxicol. 1994;32(3):279–83.  

[23].  Ramadan G, Al-Kahtani MA, El-Sayed WM. Anti-inflammatory and anti-oxidant properties of Curcuma longa (turmeric) versus 

Zingiber officinale (ginger) rhizomes in rat adjuvant-induced arthritis. Inflammation. 2011;34(4):291–301.  
[24].  Ng ZY, Wong J-Y, Panneerselvam J, Madheswaran T, Kumar P, Pillay V, et al. Assessing the potential of liposomes loaded with 

curcumin as a therapeutic intervention in asthma. Colloids Surfaces B Biointerfaces. 2018;172:51–9.  

[25].  Rahman I, Biswas SK, Kirkham PA. Regulation of inflammation and redox signaling by dietary polyphenols. Biochem Pharmacol. 
2006;72(11):1439–52.  

[26].  Li Y-L, Du Z-Y, Li P-H, Yan L, Zhou W, Tang Y-D, et al. Aromatic-turmerone ameliorates imiquimod-induced psoriasis-like 

inflammation of BALB/c mice. Int Immunopharmacol. 2018;64:319–25.  
[27].  Huang H-C, Jan T-R, Sheau-Farn Y. Inhibitory effect of curcumin, an anti-inflammatory agent, on vascular smooth muscle cell 

proliferation. Eur J Pharmacol. 1992;221(2–3):381–4.  

[28].  Mishra S, Palanivelu K. The effect of curcumin (turmeric) on Alzheimer’s disease: An overview. Ann Indian Acad Neurol. 
2008;11(1):13–9.  

[29].  Ghorbani Z, Hekmatdoost A, Mirmiran P. Anti-hyperglycemic and insulin sensitizer effects of turmeric and its principle constituent 

curcumin. Int J Endocrinol Metab. 2014;12(4):1–9.  
[30].  Kim Y, Clifton P. Curcumin, cardiometabolic health and dementia. Int J Environ Res Public Health. 2018;15(10):2093.  

[31].  Shakeri A, Cicero AF. G, Panahi Y, Mohajeri M, Sahebkar A. Curcumin: A naturally occurring autophagy modulator. J Cell 

Physiol. 2018;  

[32].  Chatterjee B, Ghosh K, Suresh L, Kanade SR. Curcumin ameliorates PRMT5-MEP50 arginine methyltransferase expression by 

decreasing the Sp1 and NF-YA transcription factors in the A549 and MCF-7 cells. Mol Cell Biochem. 2018;  

[33].  Kunihiro AG, Brickey JA, Frye JB, Luis PB, Schneider C, Funk JL. Curcumin, but not curcumin-glucuronide, inhibits Smad-
signaling in TGFβ-dependent bone metastatic breast cancer cells and is enriched in bone compared to other tissues. J Nutr 

Biochem. 2018;  

[34].  Dorai T, Cao Y-C, Dorai B, Buttyan R, Katz AE. Therapeutic potential of curcumin in human prostate cancer. III. curcumin 
inhibits proliferation, induces apoptosis, and inhibits angiogenesis of LNCaP prostate cancer cells in vivo. Prostate. 

2001;47(4):293–303.  

[35].  Singh S, Khar A. Biological effects of curcumin and its role in cancer chemoprevention and therapy. Anticancer Agents Med 
Chem. 2006;6(3):259–70.  

[36].  Chan MMY. Inhibition of tumor necrosis factor by curcumin, a phytochemical. Biochem Pharmacol. 1995;49(11):1551–6.  

[37].  Azuine MA, Bhide S V. Chemopreventive effect of turmeric against stomach and skin tumors induced by chemical carcinogens in 
Swiss mice. Nutr Cancer. 1992;17(1):77–83.  

[38].  Basir L, Kalhori S, Zare Javid A, Khaneh Masjedi M. Anticaries activity of curcumin on decay process in human tooth enamel 

samples (in vitro study). J Natl Med Assoc. 2018;110(5):486–90.  
[39].  Mamarabadi M, Tanhaeian A, Ramezany Y. Antifungal activity of recombinant thanatin in comparison with two plant extracts and 

a chemical mixture to control fungal plant pathogens. AMB Express. 2018;8(1):180.  

[40].  Yamawaki C, Oyama M, Yamaguchi Y, Ogita A, Tanaka T, Fujita K. Curcumin potentiates the fungicidal effect of dodecanol by 



 

Curcuma longa: A Review on Its Bioprospecting 

 

DOI: 10.9790/3008-1503015664                           www.iosrjournals.org                                                  63 | Page 

inhibiting drug efflux in wild-type budding yeast. Lett Appl Microbiol. 2019;68(1):17–23.  

[41].  Javed M, Upadhayaya SK, Malik V. Cultivation, harvesting and quantitative analysis in Curcuma longa. Eur J Pharm Med Res. 
2016;3(3):423–5.  

[42].  Prasad S, Tyagi AK. Curcumin and its analogues: A potential natural compound against HIV infection and AIDS. Food Funct. 

2015;6(11):3412–9.  
[43].  Kumari N, Kulkarni AA, Lin X, McLean C, Ammosova T, Ivanov A, et al. Inhibition of HIV-1 by curcumin a, a novel curcumin 

analog. Drug Des Devel Ther. 2015;9:5051–60.  

[44].  Bush JA, Cheung KJJ, Li G. Curcumin induces apoptosis in human melanoma cells through a fas receptor/caspase-8 pathway 
independent of p53. Exp Cell Res. 2001;271(2):305–14.  

[45].  Lim GP, Chu T, Yang F, Beech W, Frautschy SA, Cole GM. The curry spice curcumin reduces oxidative damage and amyloid 

pathology in an alzheimer transgenic mouse. J Neurosci. 2001;21(21):8370–7.  
[46].  Yang F, Lim GP, Begum AN, Ubeda OJ, Simmons MR, Ambegaokar SS, et al. Curcumin inhibits formation of amyloid β 

oligomers and fibrils, binds plaques, and reduces amyloid in vivo. J Biol Chem. 2005;280(7):5892–901.  

[47].  Hossen MS, Tanvir EM, Prince MB, Paul S, Saha M, Ali MY, et al. Protective mechanism of turmeric (Curcuma longa) on 
carbofuran-induced hematological and hepatic toxicities in a rat model. Pharm Biol. 2017;55(1):1937–45.  

[48].  Allam G. Immunomodulatory effects of curcumin treatment on murine schistosomiasis mansoni. Immunobiology. 

2009;214(8):712–27.  
[49].  Gouda MM, Bhandary YP. Natural antibiotic effect of turmeric in poultry management. Int J Poult Fish Sci. 2018;  

[50].  Hosseini-vashan SJ, Golian A, Yaghobfar A. Effects of turmeric rhizome powder and oil sources on performance, immune system 

and bone characteristics in pre and post heat stressed broiler chickens. Annu Res Rev Biol. 2014;4(20):3096–107.  
[51].  Amao OA, Togun VA, Adebisi JS, Williams OS, Oladipto ST. Effect of organic turmeric (Curcuma longa) feeding on testicular 

histology of rabbits exposed to ultraviolet radiation. J Nat Sci Res. 2016;6(16):13–5.  

[52].  Jaguezeski AM, Perin G, Crecencio RB. Addition of curcumin in dairy sheep diet in the control of subclinical mastitis. Acta Sci 
Vet. 2018;46:1–7.  

[53].  Silva WJ da, Gouveia ABVS, Sousa FE de, Santos FR dos, Minafra-Rezende CS, Silva JMS, et al. Turmeric and sorghum for egg-

laying quails. Ital J Anim Sci. 2017;17:1–9.  
[54].  Mahmoud MMA, El-Lamie MMM, Dessouki AA, Yusuf MS. Effect of turmeric (Curcuma longa) supplementation on growth 

performance, feed utilization, and resistance of nile tilapia (Oreochromis niloticus) to Pseudomonas fluorescens challenge. Glob 

Res J Fish Sci Aquac. 2014;1(12):26–33.  
[55].  Mohammad MA. Influence of different levels of turmeric Curcuma longa and red paprika Capsicum annum L. supplements on 

growth promoter and chemical composition of common carp Cyprinus carpio L . Jordan J Agric Sci. 2017;13(1):55–64.  

[56].  Handayani BR, Dipokusumo B, Werdiningsih W, Rahayu TI, Sugita DL. Microbial quality of yellow seasoned “pindang” fish 
treated with turmeric and tamarind. IOP Conf Ser Earth Environ Sci. 2018;102(1).  

[57].  Arulkumar A, Ramanchandran K, Paramasivam S, Palanivel R, Miranda JM. Effects of turmeric (Curcuma longa) on shelf life 
extension and biogenic amine control of cuttlefish (Sepia brevimana) during chilled storage. CyTA - J Food. 2017;15(3):441–7.  

[58].  Chempakam B, Parthasarathy VA. Turmeric. In: Chemistry of Spices. USA: ©CAB International; 2008. p. 97–123.  

[59].  Leong-Skornickova J, Šída O, Wijesundara S, Marhold K. On the identity of turmeric: The typification of Curcuma longa L. 

(Zingiberaceae). Bot J Linn Soc. 2008;157(1):37–46.  

[60].  Tomlinson PB. Studies in the systematic anatomy of the Zingiberaceae. Bot J Linn Soc. 1956;55(361):547–91.  

[61].  PPV, FRA. Guidelines for the Conduct of Test for Distinctiveness, Uniformity and Stability on Turmeric (Curcuma longa L.). 
Protection of Plant Varieties and Farmers’ Rights Authority (PPV & FRA), government of India; 2010. p. 1–19.  

[62].  Mane R, Kshirsagar R, Sawate A, Patil B, Kale R. Studies on evaluation of physicochemical and nutritional properties of fresh 

turmeric rhizome. J Pharmacogn Phytochem. 2018;7(2):2895–7.  
[63].  Chen J, Xia N-H. Pollen morphology of Chinese Curcuma l. and Boesenbergia Kuntz (Zingiberaceae): Taxonomic implications. 

Flora. 2011;206(5):458–67.  

[64].  Maciel N, Criley RA. Morphology, growth and flowering behavior of Curcuma zedoaria. Acta Hortic. 2003;624:111–6.  
[65].  Paramapojn S, Gritsanapan W. Quantitative analysis of curcuminoids in Curcuma zedoaria rhizomes in Thailand by HPLC method. 

Acta Hortic. 2008;786(60):169–74.  

[66].  Naz S, Ilyas S, Parveen Z, Javed S. Chemical analysis of essential oils from turmeric (Curcuma longa) rhizome through GC-MS. 
Asian J Chem. 2010;22(4):3153–8.  

[67].  Surwase VS, Laddha KS, Kale R V., Hashmi SI, Lokhande SM. Extraction and isolation of turmerone from turmeric. Electron J 

Environ Agric Food Chem. 2011;10(05):2173–9.  
[68].  Rai SK, Rai KK, Pandey N, Kumari A, Tripathi D, Rai P. Varietal performance of turmeric (Curcuma longa l.) with special 

reference to curcumin and essential oil content under climatic conditions of indogangetic plains. J Veg Sci. 2018;43(1):36–43.  

[69].  Asghari G, Mostajeran A, Shebli M. Curcuminoid and essential oil components of turmeric at different stages of growth cultivated 

in Iran. Res Pharm Sci. 2009;4(1):55–61.  

[70].  Ahmad N, Ismail F, Haiyee ZA. Determination of ascorbic acid, total phenolic content and antioxidant activities in turmeric leaves 

of different maturnity stages. Malaysian J Sci. 2005;24:89–92.  
[71].  Jagetia GC, Rajanikant GK. Acceleration of wound repair by curcumin in the excision wound of mice exposed to different doses of 

fractionated γ radiation. Int Wound J. 2012;9(1):76–92.  

[72].  Egan ME, Pearson M, Weiner SA, Rajendran V, Rubin D, Glöckner-Pagel J, et al. Curcumin, a major constituent of turmeric, 
corrects cystic fibrosis defects. Science (80- ). 2004;304(5670):600–2.  

[73].  Çıkrıkçı S, Mozioğlu E, Yılmaz H. Biological activity of curcuminoids isolated from Curcuma longa. Rec Nat Prod. 2008;2(1):19–

24.  
[74].  Agnihotri N, Mishra PC. Scavenging mechanism of curcumin toward the hydroxyl radical: A theoretical study of reactions 

producing ferulic acid and vanillin. J Phys Chem A. 2011;115(49):14221–32.  

[75].  Wilken R, Veena MS, Wang MB, Srivatsan ES. Curcumin: A review of anti-cancer properties and therapeutic activity in head and 
neck squamous cell carcinoma. Mol Cancer. 2011;10:1–19.  

[76].  Karim MR, Haque A, Islam K, Ali N, Salam KA, Saud ZA, et al. Protective effects of the dietary supplementation of turmeric 

(Curcuma longa L.) on sodium arsenite-induced biochemical perturbation in mice. Bangladesh Med Res Counc Bull. 
2010;36(3):82–8.  

[77].  Yue GGL, Cheng SW, Yu H, Xu ZS, Lee JKM, Hon PM, et al. The role of turmerones on curcumin transportation and P-

glycoprotein activities in intestinal caco-2 cells. J Med Food. 2012;15(3):242–52.  



 

Curcuma longa: A Review on Its Bioprospecting 

 

DOI: 10.9790/3008-1503015664                           www.iosrjournals.org                                                  64 | Page 

[78].  Gelasakis AI, Mavrogianni VS, Petridis IG, Vasileiou NGC, Fthenakis GC. Mastitis in sheep - The last 10 years and the future of 

research. Vet Microbiol. 2015;181(1–2):136–46.  
[79].  Keisler DH, Andrews ML, Moffatt RJ. Subclinical mastitis in ewes and its effect on lamb performance. J Anim Sci. 1992;70:1677–

81.  

[80].  Das AP. Carotenoids and pigmentation in ornamental fish. J Aquac Mar Biol. 2016;4(5):1–3.  

 

Tresna Kusuma Putri, et. al. “Curcuma longa: AReview on Its Bioprospecting”. IOSR Journal of 

Pharmacy and Biological Sciences (IOSR-JPBS), 15(3), (2020): pp. 56-64. 


