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ABSTRACT

In the present study Schiff bases of Carboxymethyl Chitosan/p-dimethylamino benzaldehyde Schiff base (CMC-SB)
and its copper complex (CMC-SB-Cu) were prepared and characterized by FTIR, XRD and SEM studies. The
results show the formation of Schiff bases with the amine of carboxymethyl chitosan and aldehyde. The copper (I1)
metal complexes were prepared by sol gel method. The complexes were again characterized by FTIR, XRD and
SEM studies. The antioxidant activities of the prepared CMC derivatives were studied by DPPH studies. From the
results it can be concluded that the complexes are less toxic and have good antioxidant activity. The results are
discussed.

Key words: Carboxymethyl Chitosan, p-dimethylamino benzaldieh$chiff base, Copper Schiff bases, antioxidant
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INTRODUCTION

Polymers are substances, made up of recurringtstalainits, each of which can be regarded as eérfvom a
specific compound called a monomer. Polymers plagssential and ubiquitous role in human life. dotf our
body is made of lot of polymers, e.g. Proteins,yames, etc. Polymers are playing an important nolalli branches
of industry [1]. Especially the biopolymer chitosderived from renewable resources are availablevésious
applications[2-3].

Carboxymethyl chitosan is one of the derivativesloitosan plays a vital role in many fields gengrabtained
from the reaction of Chitosan with monochloroaceiitd and in alkaline condition [4]. In comparistenchitosan,
CMC has higher moisture absorption and retenticoh lzgtter biological, chelating and sorption projgsr{5-7].
Moreover, CMC exhibit low toxicity, biocompatibdit biodegradable, antibacterial property and apgipto
inhibitory activity [8-10]. So it could promote @wth in skin keratinocytes and skin fibroblast, amalind healing
to make CMC as a good wound dressing materials [11]

Hence in this present study O-Carboxymethyl Chitosas used to prepare the Schiff bases which asn of

reported for the reason that they offer opportasitior inducing biological activity. Also the coppmetal was
complexed with the prepared Schiff bases to evaliisiphysico-chemical and biological properties.
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This study includes an efficient method to synthedihe Schiff base and Schiff base metal compléxethe
reaction of Carboxymethyl Chitosan and p-DimethytaBenzaldehyde under sol gel method. Schiff basekits
complexes were characterized by FTIR, XRD and SEMiss. The antioxidant activity for CMC, CMC-SBdan
CMC-SB-Cu was investigated.

EXPERIMENTAL SECTION

Materials

Chitosan and carboxymethyl chitosan were purchdsemh India Sea Foods, Cochin, Kerala, India. The p-
Dimethylamino Benzaldehyde was purchased from Sigitdéch, India. All the chemicals used were of biaal
grade.

Preparation of carboxymethyl chitosan Schiff base #th p-Dimethylamino Benzaldehyde

Synthesis of Carboxymethyl Chitosan Schiff Bases {@C-SB)

Carboxymethyl chitosan was dissolved in a mixeditsah of ethanol with a small amount of water aticresd at
room temperature for 30 min. Then, p-DimethylamBenzaldehyde was added to the mixture. The mixtwas
stirred and heated at 60°C for 12 h under waten batting. After cooling, the crude product was heaswith
ethanol to the point of colorless filtrate. Thegwot was dried at 60°C in vacuum for 24 h [12].

Synthesis of Carboxymethyl Chitosan Schiff Base @opper (1) (CMC-SB-Cu) Complexes

0.5 mmol of the purified CMC-SB was taken in alfl@and magnetically stirred for 5 h in ethanol. Thig-treated
methanolic suspension was again stirred with 0.batt@nolic solution of CuS{for 15 h. The resulting product
after the filtration of the solution was washed weth ether and dried at 80 in vacuum.

Fourier transform infrared studies
Fourier transform infrared spectra of chitosan Bdiase derivatives using KBR pellet method wer@rded in the
frequency range of 400 — 4000 ¢msing Thermo Nicolet AVATAR 330 spectrophotometer.

X — Ray diffraction studies

X — ray diffractograms of samples were obtainddgian X — ray powder diffractometer (XRD — SHIMADZXD
— D1) with Ni — filter and Cu K radiation source. The relative intensity was rdedrin the scattering rangé,2
varying from 10 to 90.

Scanning Electron Microscopy (SEM)

The surface morphology and cross section morpholafgghitosan Schiff base derivatives were obserwitt
scanning electron microscopy to verify the comphitiyoof the mixtures of chitosan Schiff base datives. To
analyze the samples, the films were cut into piedesrious sizes and wiped with a thin gold — adilim layer by
a sputter coater unit (UG — microtech, UCK fieldk) and the cross section topography was analyzild w
Cambridge Stereoscan 440 Scanning Electron Micpes@iceica, Cambridge UK).

Antioxidant activity

Evaluation of antioxidant activity The DPPH,¢-diphenyl- B-picryl-hydrazyl) scavenging activity of the sanmgple
was measured using the modified method of Sun,e2808). 0.1 mL of ethanol solution of DPPH (éhinol/L)
was incubated with varying concentrations of teshgles (0.1 mL). The reaction mixture was shakeh ared
incubated for 20 min at 3G and the absorbance of the resulting solutionnead at 517 nm against a blank. The
radical scavenging activity was measured as a dseri the absorbance of DPPH and was calculafed the
following equation:

Scavenging effect (%) = 1 <dhpie x 100%

coﬁrol

RESULTS AND DISCUSSION
FTIR studies

Figure-1 shows the FTIR spectrum of the Carboxymethylchitosehe broad peak appears at 3420*cm
corresponds to intramolecular hydrogen bond O-H Id#id stretching. A peak at around 2918 tim due to the
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stretching of C-H bonds [13]. The band observedXfeO stretching and NH bending is observed at 1af#561630
cm®. An additional peak which was observed at 1430 comresponds to coupling of C-N axial stretching &kH
angular deformation.
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Figure 1: FTIR spectrum of Carboxymethyl Chitosan

Figure-2 shows the FTIR spectrum of the Carboxymethyl chitds-Dimethylamino Benzaldehyde Schiff bases.
After the formation of Schiff base the broad peald420 cnmt was shifted to 3393 chwhich indicates that the
polymer and the aldehyde involves in the hydrogemdbinteraction. On comparing the spectrum of gLiéC and
CMC-SB there was the peak shift and also the fdomaif new C=N imine peak (1642 chwas observed which
confirms the formation of Schiff base.
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Figure 2: FTIR spectrum Carboxymethyl Chitosan/p-Dimethylamino Benzaldehyde Schiff bases

The FTIR spectrum of copper Schiff bases compiégure 3) showed the prominent peak at 3377 sndue to the
OH and NH stretching vibrations. This shift in peakresents that the metal ion was incorporatéderSchiff base
ligand. Due to this the lone pair of electrons presn the heteroatom of the ligand coordinatedhtlie metal ion.
On comparing the spectrum the peak was shifted 8888 to 3377 crhafter the complexation.

Also during the formation of Schiff base and itstahecomplexes, the peak at around 2900"dmdue to CH
stretching vibration mode shifted to the higherisagconfirming the presence of aromatic CH stretghiibration.
The peak observed at around 1640'@unfirms the presence of the aromatic ring and (Sthiff base) stretching
modes of vibration. The band observed at around-5600 cn indicates the M-O and M-N stretch confirms the
presence of metal in the prepared object. The p&ifk and the increased intensity showed that tifective
blending with the formation of new metal complexes.
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Figure 3: FTIR spectrum of Copper Schiff base compx
XRD studies

The X-ray diffraction analysis is used to determihe structure, complexation and crystallizatiortha# polymer
matrix [14]. The X-ray pattern of the CMC, CMC-SBdaits copper complexes are shown in Figure 4antb4c.

As compared with CMC alone, the CMC-SB shows thake&e and broader peak a2 40°. For copper Schiff base
complexes the@values are at 28°, 47° and 56° were observed. diigsrved change in the peak positions are due
to the coordination of metal with CMC-SB Schiff bas
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Figure 4: XRD pattern of (a) CMC; (b) CMC-SB and (¢ Schiff base Copper complex

SEM analysis
In order to observe the changes in the morphologyhe Carboxymethyl Cellulose (CMC), Carboxymethyl
Cellulose/p-dimethylamino benzaldehyde (CMC-SB) @adboxymethyl Cellulose/ p-dimethylamino benzaldizh

copper complex (CMC-SB-Cu), a study of scanningted® microscopy was carried out. The followingufigs
show the SEM images of the prepared derivatives.

Figure 5: SEM images of (a) CMC; (b) CMC-SB and (cBchiff base Copper complex

The surface morphology of the CMC shows a homogensmooth surface, whereas the rough and densecesrf
was seen for CMC-Schiff base and its copper congglekomparing the bare Schiff base with its coppenplexes,
the images of copper complex shows the continucasixrwith pores. Due to the metal-ligand coordio@t the
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Schiff base matrix comes closer to each other arelayregular, fibrous and large number of smatep@and makes
suitable for biomedical applications.

Antioxidant activity

Antioxidants play an important role as health petitey factor. The antioxidant activity has mainkdn designated
as the peroxide value of oxidation prodents andatkidation rate of coexisting lipids. To study thatioxidant
potential through free radical scavenging by théatnemplexes, the change in optical density of BR&dicals is
monitored.

The scavenging activity for CMC-SB-Cu is 92%, wteeréor bare CMC and CMC-SB the activity is 97% 886
respectively. After the coordination of Cu in caxbmethyl chitosan Schiff base, the complex showhéi activity.

CONCLUSION

Carboxymethyl Chitosan/ p-dimethylamino benzaldehgthiff bases (CMC-SB) and its copper (CMC-SB-Cu)
complexes were prepared and characterized by FAR®) and SEM studies. FTIR studies confirm the dffec
formation of Schiff bases and its metal complexdés wodified properties. The antioxidant activiti/tbe copper
complexes was studied. The results reveal thatdial complexes have antioxidant activity. The X&ml SEM
results proved that the prepared material is skaitfals biomedical applications.
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