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Hemicelluloses as reducing and dispersing agents for fabrication of noble metals nanoparticles 
FOZIA IRAM1, MOHAMMAD.S.IQBAL2, ABIDA YASMEEN1 
1 Department of Chemistry, LCW University, Lahore, Pakistan
 2Department of Chemistry, FCC, Lahore, Pakistan
fozia_iram@hotmail.com 

Keywords:, Hemicelluloses, Nobel metals, Nanoparticles, 
The hemicelluloses are hetropolymers of reducing sugars having aldehydic group in equilibrium with the cyclic form; thus they can reduce noble metal ions to metallic particles and can disperse particles in their network [1-3]. In the present study metal NPs of silver (Ag) and gold (Au) were rapidly obtained after mixing the aqueous suspensions of hemicelluloses, isolated from various plant species with precursor metal salts. Effect of various parameters (amount of hemicellulose, pH and temperature) was optimized by response surface methodology using Design Expert®10.0.0 software.  The reduction of metal ions was observed by change in colour: yellowish to purple/blue/ ruby red in case of gold or colourless to yellow/brown in case of silver, depending upon the temperature and pH, as monitored by recording the characteristic surface Plasmon resonance (SPR) spectra in the 300-800 nm range. The size of particles was determined by XRD, electron microscopy, DLS techniques [Fig. 1-7]. The synthesized gold NPs were proved to be nontoxic as in cytotoxic tests. The size of gold NPs (> 30) obtained by certain hemicelluloses fits in the range which can hardly pass into the nucleus of cell, so they are suitable carriers for drug delivery. On the other hand NPs of silver and copper, showed dose-dependent antimicrobial and cytotoxicity activities [Fig. 8] so have potential to be used as anti-cancer and anti-infective agents. Moreover, these types of biopolymers can be modified toward new functionalities with metals or biomolecules. 
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Figure 1: Hemicellulose isolated from Plantago ovata (PO). Figure 2: SPR
spectra of AUNPs at 80°C and pH 10 by varying the amount of PO-
3 hemicellulose. Figure 3: XRD spectra of AuNPs.Figure 4: TEM images and
= histograms Au-NPs. Figure 5: AFM images of Au-NPs Figure 6: Size
distribution of Ag-NPs. Figure 7: 3-D response surface graphs illustrating the
interaction between reaction parameters. Figure 8: Cytotoxicity of AgNPs.
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