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ABSTRACT

The present study describes, preparation, char&agon and biological properties (Antioxidant & @rihemolytic
activity) of Copper (ll)-embelin complex. Coppetrhlie from commercial source and embelin (extra&equlrified
from E.ribes) at 1:2 ratio were used for the pregtdon. About 56% vyield of the complex was obtainedn
purification. The characterization studies (FT-IRvealed the shift in wavelength of C=0 stretchfregquency.
With regard to biological properties, assessmengamtioxidant profile using DPPH radical revealethe parent
compound embelin displayed 50% inhibition of DPRidical at 26ug/ml, whereas the complex showed only 39%
inhibition at 150ug/ml. Results on hemolytic activity emphasizel; 406% RBC lyses was observed even at 150
ug/ml concentration for the complex, whereas it W@8ug/ml for the parent compound embelin. The resflthe
study infers though Copper and embelin alone detratesl potential biological activities, however, evhthey are

in the form of complex the biological activities resfound inferior with respect to DPPH radical sesging
activity.

Keywords: Embelin, Copper (ll)-embelin complex, Diphenyl pitrydrazyl radical - Scavenging activity, Thermal
analysis, hemolytic activity.

INTRODUCTION

Embelin (2, 5 dihydroxy-3-undecyl-1, 4 benzoquinpisesynthesis by plants of the family Myrsinaceambelin is

well recognized for its biological activities likantitumor, anti-inflammatory and analgesic aciiyit] antibacterial
[2], anticancer [3], chemo —preventive [4] and aexitlant activity [5]. Recently, we have also repdrtthe

hemolytic activity of embelin [6]. Metal complexg$ay a vital role in agricultural, pharmaceuticaldaindustrial

sectors [7]. The metal complexes have gained mtteht&n in recent years. These complexes playyardde not

only in the development of coordination chemistbyt also in catalysis, enzymatic reactions, magnet&

molecular architectures [8-10] and moreover thep @&xhibit fascinating various biological activitifl1-13]. A lot

of metal ions especially copper (l) plays vitale®in biological process of human beings [14].sTfviompted us to
investigate semi-synthetic derivative of embeliarfrely copper (Il)-embelin complex] whether supetoiinferior

in its biological activities (antioxidant and blo@dmpatibility) when compare to that of its pardntthe present
study, we describe the preparation, physical charaation, antioxidant (Diphenyl picrylhydrazyl digal -

Scavenging activity) and hemolytic activity of capgll)-embelin complex.
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EXPERIMENTAL SECTION
All the chemicals and solvents used in the preserty were of Analytical grade.

Plant material
E. ribes berries was obtained from M/s Abirami Botanicalr@wmation, (Tuticorin, India, in April 2010) and
authenticated by Dr. T. Anandan, Research Offidana Hospital, Chennai, India.

Extraction and characterization of embelin
Extraction and characterization of embelin wasiedrout according to our previous report [2].

Preparation of the Copper (I1)-embelin complex
Preparation of the copper (I1)-embelin complex wagied out as per procedure of Cherutoi and cd<@rsr[15].

Instrumental analyses

Instrumental analyses such as UV, FT-IR, DSC and\ M&re carried as per standard procedures. UV-ésib
spectrum was recorded using UV-2450 from Shimadapdn) in the wavelength range between 200-600~im.
IR spectral measurement was made using Spectrun(R&mkin-Elmer Co., USA). Thermal analysis was rded
using differential scanning calorimeter (DSC Q29@3.10 Build 79)) and thermal gravimetric analy§iSA Q50
(V20.6 Build 31)). Copper element or metal contereis determined using inductively coupled plasmacapt
emission spectroscopy (ICP-OES, Perkin-Elmer 530hiodel)

Preparation of sample and analysis of copper (Cu)@ement
A known weight (about 135 mg) of the sample wassligd with 5.0 ml of aquaregia in CEM microwaveedigr
using MARSX press (self regulating microwave vesseber the following conditions

Stagt | Maximum powe | % powe | Ramp (min | Temperature ° | Hold (min)
1 800 W 75 30 200 15

The digested solution was made up to 50 ml usinguiged water and it was thoroughly filtered usiwipatmann
40 filter paper and the clear solution was analyagdCP-OES and the following results were obtain&dlank
solution was also prepared in a similar manner thedintensity values were subtracted. The resudteewveight
percentage calculated using the following equation

Weight percentage = ppm (mg/L) * Volume in mLitution factor * 10
Weight of sample in grams

Diphenyl picrylhydrazyl (DPPH) radical - Scavengingactivity

Diphenyl picrylhydrazyl (DPPH) radical - Scavengiactivity was carried out as described by Yang emevorkers

[16].

Hemolytic activity

The hemolytic activity of plant materials or itseparation was determined using suspension of egytes cells

(RBC), mixed with equal volumes of a serial dilutiof the plant material according to WHO guideljhé].
RESULTS AND DISCUSSION

Figure la and 1b illustrated the structure of patempound embelin and Copper (Il) embelin complex.
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Figure 1 Represents the a) Structure of embelin & bStructure of Copper (ll) embelin complex
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The yield of the metal complex was calculated & 56able 1 describes the physical and chemicalgt@s of
Copper (IlI) embelin complex.

Table 1 Depicts physico-chemical analyses of Copp@l) embelin complex

Physico-chemical analyses Characteristic features

Color and appearance Green color solid in nature
Solubility Insoluble in water, but precipitatestvalcoholic solution.
Sparingly soluble with organic solvents such as NM&ther and dioxane
UV spectrum Exhibitdmax at 290 nm
Melting point 280 °C (as determined from DSC analy

The percentage of Copper in the complex obtained ealculated as 14.402% (ICP-OES analysis). Further
instrumental characterization studies revealed,giteen colored product when subjected to UV-Visibectral
analysis displayed a shift in wavelength towardsrdyfion (Figure 2) compared to the parent compound.

Figure 2 Represents the UV-Visible spectrum of emtia, Copper (ll)-embelin complex and copper nitrate
(Spectrum was recorded in the wavelength regic00f600 nm, using Shimadzu (Japan), UV-2450 mbdespective of sample, maximum
absorbance was observed at ultra violet region).
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FT-IR spectrum of copper (l)-embelin complex steaa considerable shift of the carbonyl absorpfiom 1610
cm® to 1460 crit and of the sharp hydroxyl peak at 3300’cim a broad absorption in the region 3600-3050' cm
with a maximum at 3400 cfras shown in Table 2.
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Table 2 Represents the selected infrared bands dfé embelin and Copper (Il)-embelin complex

Sample Infrared bands (cin
v(0O-H) v (C-Hstr) v (C=0str.) v(C-H out of plane)
Embelin 3300 2900,2850 1610 860, 825, 770
Copper (I1)-embelin complex 3400 2900,2850 1460 , 835, 770

(Infrared spectrum was recorded using Perkin-El@&r, (USA) Spectrum One model and resultant inftdrands
were compared and tabulated).

This broad peak may also indicate the presencemflinated water; similar observations were mad€lgrutoi &
Co-workers[15].

Thermal analysis of Copper (Il) embelin complexg(Fe 3) suggests melting point of embelin increagssn
complexing with Copper.

Figure 3 Represents the differential scanning calametric analysis (DSC) of embelin, Copper (Il)-embkn complex and Copper nitrate
(Differential scanning calorimetric analysis wasadyzed up to 200 ° C using TA Instrument ((DSC Q2@3.10 Build 79) model).
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Figure 4 Represents the thermal gravimetric analysi(TGA) of embelin and Copper(ll)-embelin complex
(Thermal gravimetric analysis was analyzed up t0 8C using TA Instrument (TGA Q50 (V20.6 Build 3bdel).
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Both Cu and embelin displayed sharp endothermi& ped40°C, whereas for the complex it was 280%@il&ly,
thermo gravimetric analysis (TGA) suggests, inaeemsthermal stability of embelin after compelexiwith Cu
(Figure 4).

Embelin displayed stability up to 180°C, wheredsdteases to 360°C for the complex prepared withSince, this
report is the first kind with reference to the that analysis of the metal complex of embelin, nmparisons were
made. The thermal stability of Copper (Il)-embealomplex could be reasoned to the co-ordination agger with

hydroxyl groups of embelin.

With reference to antioxidant activity, diphenybpicrylhydrazyl (DPPH) radical scavenging activityr fembelin
and its Copper (ll)-embelin complex using VitaminaS reference compound implies, the radical scamgng
activity of embelin was better than its complex éa®wn in Table.3) and it could be reasoned tosthectural
changes upon complexation and the reduced leviatafaction of freely available —OH groups in tleemplex with
DPPH.

Table 3 Represents theiphenyl-1-picrylhydrazyl (DPPH) radical scavengingactivity of the embelin, copper (Il)-embelin and \itamin-C.

Sample 1G5 (in pg/ml)

Embelin 261

Copper(ll)-embelin complex Only 39+ 0.4 % even at 150 pg/ml
Vitamin-C 2.24+0.2

(Free radical scavenging activity was determinedWU+Visible spectrophotometic method, using dipHehy
picrylhydrazyl (DPPH) radical & results were armdg and tabulated).

Similar to the present findings, Sumino and co-weosk[17] reported embelin exhibited DPPH free raldic
scavenging activity with 50% inhibitory concentaati(IGo) of 23.3 £ 0.5uM. However, for Copper complex, even
at the concentration of 150 + 4 pg/ml only 39% hition was encountered and suggests the radicakesgiang
activity of the embelin reduced upon complexatiatts Copper.

Hemolytic activities for embelin as well as its qaex namely Copper (I1)-embelin results were iliattd Table 4.

Table 4. Represents thédemolytic activity of the embelin and Copper (l1)-enbelin
Complex, the results were expressed as Eg(in pg/ml).

Sample EDy(in pg/mi)
Embelin 1091
Copper(ll)-embelin complex Only 40+ 0.5 % even at 150 pg/ml

(Hemolytic activity was determined by UV-Visibleesgrophotometric method, using human RBC as subsafter
getting volunteers consents for the experiments).

Embelin at high concentrations, ie., >100 pg fotwednolytic [6], whereas the complexes display no édyses
even at high concentration, > 100 ug.

CONCLUSION

The present findings suggest the biological praffiembelin was better than the Copper (II) embetimplex with
respect to DPPH radical scavenging activity.
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