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Abstract: Nowadays People are often down with dengue, pneumonia, and viral infected fever because of 

unclean surrounding. This is the first attempt to use curcumin complex in a model anti-bacterial assay 

experiment on Staphylococcus aureus, E. coli, Klebsiella pneumonia and Pseudomonas fluorescence.Results 

show thatcurcumincomplex has significant higher activity compared to pure curcumin. Curcumin copper 

complex was synthesized by using DMSO and ethanol solvent mixture at 350
o
C and characterised by FT- IR 

spectral analysis. The compound was used to assay the anti-bacterial activity on Staphylococcus aureus, E. coli, 

Klebsiella pneumonia and Pseudomonas fluorescence. Minimuminhibition zone for the four pathogens bacterial 

were compared. On the basis of MCI zone area the activity of the complex is as follows Klebsiella 

pneumonia>,E.coli,> Staphylococcus aureus> Pseudomonas fluorescence. Our results provide a promising role 

to use copper- curcumin complexes in diverse biological applications. 

Keywords:copper- curcumin complex, FT-IR,Staphylococcus aureus, E. coli, Klebsiella pneumonia and 
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I. Introduction 

Scientific researchesspanning over more than four decades have confirmed the diverse pharmacological 

effects of curcumin and established its ability to act as a therapeutic agent for several diseases. Lot of research is 

being carried out in different medicinal aspects on curcuminowing to its unique structural activity and 

relationship in biological aspects[1-4]. Inorganic chemists have used its metal chelating abilities through beta di 

keto group to form new structural entities with modified bio chemical activities as shown in figure 1. 

 

 
Figure1. Structure of curcumin 

 

1.2 Metal curcumin complex on pathogens  

People are mostly affected by pathogens due to contaminated water, uncleaned surroundings and 

mosquitoesand theysuffer from Dengue, Pneumonia and Urinary infections. Staphylococcus aureus, E. 

coli,Klebsiella pneumonia and Pseudomonas fluorescence are playing a vital role in causing the above 

diseases[5-7]. 
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Signs and symptoms of infection 

Staphylococcus aureus 

Most of the symptoms caused by Staphylococcus aureusin skin and soft tissue infections such as 

cellulitis. The area affected by it is usually red; painful, swollen and can feel warm to touch. 

Klebsiella pneumonia is a bacterium that normally lives in the intestine of human and is spread through person -

to- person contact, occur through the use of contaminated medical equipment. 

Similarly, the use of contaminated intravenous catheters can lead to bloodstream infections. 

Pseudomonas fluorescence is a gram negative rod shaped bacterium commonly found in decaying organic 

material such as leaves, soil, plants and water surfaces. Pseudomonasfluorescence contain soluble green 

fluorescent pigments called pyoverdin that are produced when the iron concentration in the surrounding 

environment[8-11]. 

E. coli. Symptoms begin between one and five days after abdominal cramping, severe watery diarrhea that may 

change to bloody stools, gas, loss of appetite/nausea, vomiting fatigue, fever. 

E.colihighly affects the urinary tract. The urinary tract comprises the kidneys, ureters, bladder, and urethra as 

shown in figure. UTIs are diagnosed usually by isolating and identifying the urinary pathogenE.coli  from the 

patient[12-17]. 

 

 
Figure.2 Urinary tract of human 

 

 People are affected by the above pathogens are in need of low cost medical therapy. Curcumin metal complex 

plays a vital role as a therapeutic agent and serves the society in many ways.  

 

II. Methods 

2.1 Synthesis of Curcumin 

Fresh rhizomes were cleaned, washed with deionized water, sliced and dried in the sun for one week 

and again dried at 50 °C in a hot air oven for 6 hours. Dried rhizomes were cut in small pieces, powdered. 

Approximately 20g of sample were taken and set up with various solvent from nonpolar to polar. 150mL of 

solvent was added and extracted according to their boiling point for 6 hours. The solvents used were Hexane 

(b.pt = 69° C), Chloroform (B.P = 61°C), Ethyl acetate (b.pt=77°C), Methanol (b.pt=65°C), and Acetone 

(b.pt=56.53°C). And one sample was extracted with hexane for 2 hours and hexane extract was discarded and 

the powder was re-extracted with methanol for 6 hours. After completion of extraction the dark brown extract 

was then cooled, filtered, concentrated using rotary evaporator, and finally by vacuum suction to get a crude 

dried extract which was black orange in color. Each raw sample of turmeric was extracted by the same method 

and yield was calculated.Curcuma longa (Turmeric) rhizome were collected from   Assam - Lakhadong variety. 

All solvents / Chemicals used were of AR / HPLC grade and obtained from E-Merck. The reference standard of 

Curcumin was purchased from Sigma Chemicals Co. U.S.A[19-23] 

 

2.2 Synthesis of Curcumin- copper complex 

The Cu(II)–curcumin complex was synthesized by mixing equi-molar amounts of Cu(II)nitrate (1.0 

mmol) and curcumin (0.37 g, 10 mmol) in ethanol and the mixture was heated at 60°C for 1 h under a nitrogen 

atmosphere and the reaction was further continued for 2h under reflux. Then the complex solution formed was 

concentrated and the solid residue was separated by filtration and washed several times by water/ethanol to 

remove unreacted curcumin[19-23]. 

 

2.3 FTIR 

IR spectra of curcumin and its complexes were recorded onspectrometer in KBr discs with resolution of4 cm
-1

 

and scans of 32. The spectral range was from 4000 to400 cm
-1. 
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2.4 Antibacterial Activity of Compounds - on Pathogens -Well Diffusion Method 

Antibacterial activity of the extract of compounds was determined using well diffusion method. It was 

performed by sterilizing Mueller Hinton agar media. After solidification, wells were cut on the Mueller Hinton 

agar using corn borer. The test bacterial pathogens were swabbed onto the surface of Mueller Hinton agar plates. 

Wells were impregnated with 25 µl of the test samples. The plates were incubated for 30 min to allow the 

extract to diffuse into the medium. The plates were incubated at 30
o
C for 24 hours, and then the diameters of the 

zone of inhibition were measured in millimeters. Each antibacterial assay was performed in triplicate and mean 

values were reported [24-30].  

 

III. Results and Discussion 
It is reported that there exist several possible complex structures of Copper-curcumin [ 31-34].IR 

spectral studies reveals the structure of the newly synthesized compound as shown in figure 3.ACD -Chem 

sketch software tool exhibit the properties of the compound as shown in the table 1. 

 
Figure 3.Molecular structure of Cu-Curcumin complex 

 

Table-1 Molecular properties of Cu-Curcumin complex 
Molecular Formula: C42H40CuO12

2+ 

Formula Weight: 800.3047028 

Composition: C(63.03%) H(5.04%) Cu(7.94%) O(23.99%) 

Monoisotopic Mass: 799.180481 Da 

Nominal Mass: 799 Da 

Average Mass: 800.3047 Da 

M+: 799.179932 Da 

M-: 799.181029 Da 

[M+H]+: 800.187757 Da 

[M+H]-:    800.188854 Da   

[M-H]+:      798.172107 Da 

[M-H]-: 798.173204 Da 

 

Characterization by FTIR 

Characterizations of the metal complexes were done by FT-IR spectroscopy as shown in figure 4. IR 

Spectrum of curcumin showed a sharp peak at 1628 cm
-1

 corresponding to the mixtures of stretching vibrations 

of C=C , and C=O in curcumin. The most prominent band obtained  at 1512 cm
-1

 is attributed to highly mixed 

vibrations of C=O, CCC, CC=O and aromatic CC, CCH. Deformation vibrations of the two methyl groups are 

pure. These are observed at 1460-1430cm
-1

.The FT-IR spectra of Curcumin and that of the metal complexes 

show that the C=O stretching band of Curcumin at 1628 cm
−1

 is shifted to a lower wavenumber, that is, 

1621 cm
−1

 on complexation with Cu(II)  implying that the conjugation of the metal ions takes place through the 

β-diketone moiety of Curcumin. However, the position of vibrational band around 3450 cm
−1

 of Curcumin 

remains unchanged on complexation with metal ions (Figure). Literature data suggest that the phenolic OH 

group of curcumin is not involved in complexation with other metal ions exhibiting unaltered vibrational band 

around 3500 cm
−1

 in the FT-IR spectra of Curcumin-metal complexes [14, 21]. Again, the enolic OH of 

Curcumin is primarily important for its antioxidant and free radical scavenging property [14–16, 22]. Consistent 

with the previous reports, our observations lead to the conclusion that the binding of Cu(II) does not involve the 

phenolic OH group of Curcumin causing no loss of antioxidant property of the ligand molecule. 
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Figure 4.IR spectra for Cu-Curcumin complex 

 

Pharmaceutical applications of Cu-Curcumin complex;The compound was used to assay the anti- 

bacterial activity on Staphylococcus aureus, E. coli, Klebsiella pneumonia and Pseudomonas fluorescence. 

Minimuminhibition zone for the four pathogens were compared.On the basis of MCI zone area the activity of 

the complex is as  shown in the table-2.The order of the MIC zone isas follows, Klebsiella pneumonia> E. coli 

> Staphylococcus aureus> Pseudomonas fluorescence as shown in figures 5a - 5d. These results provide a 

promising role to use copper- curcumin complexes in diverse biological applications 

 

 
Figure.5a: Cu-Curcumin complex onKlebsiella pneumonia 

 

 
Figure.5b:Cu-Curcumin complex on E. coli, 

 

 
Figure 5c:Cu-Curcumin complex on Staphylococcus aureus 

 

 
Figure5d:Cu-Curcumin complex on Pseudomonas fluorescence 
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Table: 2. Antimicrobial activity of the compounds against bacterial pathogens 
Test organism  Cu-curcumin solvent standard 

Staphylococcus aureus 40 NZ 16 

E. coli 43 NZ 14 

Klebsiella pneumonia 47 NZ 23 

Pseudomonas 

fluorescence 

32 NZ 19 
 

Solvent used    : DMSO (Dimethyl Sulphoxide) 

Standard used: Ampicillin 10 µg. 

 

IV. Conclusion 

The novel Cu-Curcumin complex was synthesized and its structure was confirmed by FT-IR 

spectra.The interaction of curcumin and Cu(II)was the significant Cu(curcumin)2. The diffuse reflectance IR 

spectra indicated that the complex was reasonably stable both in aqueous solution and in solid 

state.Pharmaceutical applications of Cu-Curcumin complex was studied for Staphylococcus aureus, E. coli, 

Klebsiella pneumonia and Pseudomonas fluorescence.On the basis of MCI zone area the activity of the complex 

is in the order, Klebsiella pneumonia> E. coli > Staphylococcus aureus> Pseudomonas fluorescence. 

Resultsobtained provide a promising role of copper- curcumin complexes in diverse biological applications 

especially for UTI patients. It is simple to prepare and cost-effective drug for patients. 
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