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Abstract 

Recent years have witnessed considerable efforts in the development of nanotechnology for drug delivery as it 

offers a suitable means of delivering both low molecular weight drugs and macromolecules either by localized 

or targeted delivery (Panyam & Labhasetwar, 2012). Nanoparticle drug delivery enhances the delivery or 

uptake by target cells and reduces the toxicity of the free drug to non-target organs, thereby increasing the 

therapeutic index (Singh et al., 2009). Cytotoxicity of nanoparticles or their biodegradation products remains a 

major concern and improving biocompatibility is clearly a major concern for future research (Dhanya et al., 

2012). The use of natural polymers makes it possible to obtain materials with many interesting properties, such 

as low toxicity, biocompatibility and biodegradability, thus allowing their use as carriers (Müller et al., 2011). 

in this paper study of  Core Shell Nanopectin 

Keywords :- Preparation of nanoparticles , Preparation of nanoparticles , nanopectin UV- Visible 

spectroscopy , FT-IR spectroscopy & Conclusion  

 

Preparation of nanoparticles 

Zein Nanoparticles and Core shell Nanopectin encapsulating the model drug quercetin (a flavonoid) was 

prepared as described in Section. Characterization of nanoparticles 

 
Preparation of nanoparticles. 

Morphological characterization of the nanoparticles was performed using a scanning electron microscope (Figs. 

1 and 2). The image reveals smooth zein nanospheres with an average size of 100 nm. The size of the 

nanoparticles ranged between 54-300nm. The size ranged from 54 to 178 nm for quercetin-encapsulated zein– 

pectin nanoparticles. The average size was 93nm. The difference in the size of the nanoparticles after the 

addition of the pectin solution may be due to their interaction with zein. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 

Figure 1: SEM image of nanozein 
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Figure 2: SEM image of quercetin encapsulated core-shell nanopectin UV- Visible spectroscopy 

 

Overlay spectrum (Fig 3) shows UV-Vis spectra of the zein, quercetin, nanozein, drug loaded zein-

pectin nanoparticle (80% ethanol as solvent), pectin and drug loaded zein-pectin nanoparticle (water as solvent). 

From the UV- Visible spectrum it can be observed that λ max of pure pectin matches with the λ max of drug 

loaded core shell – nanopectin (water as solvent for both) which confirms the presence of pectin in the drug 

loaded zein-pectin nanoparticle. λ max’s of all other components were not visible since those are insoluble in 

water. When 80% ethanol was taken as solvent, λ max’s of pure zein and quercetin was also seen in drug loaded 

nanozein in which zein and quercetin are incorporated and in drug loaded zein-pectin nanoparticle in which 

pectin, zein and quercetin was incorporated. From these data it can be assumed that core- shell nanopectin is 

formed and drug has been incorporated in the nanoparticle. 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 3: UV- Visible multispectra of zein, quercetin, nanozein, core – shell nanoparticle (80% ehanol as 

solvent), pectin and core – shell nanoparticle (water as solvent) 

 

FT-IR spectroscopy 

The comparison of FT-IR spectra of pectin from Coccinia indica, zein, quercetin (model drug), and drug loaded 

core shell nanopectin confirms the incorporation of all the components in core shell structure 
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Figure 4: FT-IR Spectrum of Zein 

 

FT – IR spectrum of zein (Fig. 4) exhibits an -OH peak at 3400 cm
-1

 and another peak at 1637 cm
-1

 indicates C-

C multiple bond stretching. The peak at 1475 cm
- 

 

is due to N-H bending vibrations of amine salts. Less intense peaks for -OH bending and stretching vibrations 

of 1
0
, 2

0
 and 3

0
 alcohol are observed at 1287.5 cm

-1
 to1175 cm

-1
. Two bands at 1225 cm

-1
 and 1037.5 cm

-1
 are 

due to C- N vibrations of aliphatic and aromatic moieties. 

 

 

 
Figure 5 FT-IR Spectrum of Quercetin 

 

FT-IR spectrum of quercetin (Fig. 5 ) shows intense peaks at 3411 cm
-1

 and 3311 cm
-1

 which may be 

due to the presence of –OH group. Another peak observed at 3125 cm
-1

 may be assigned to -OH stretching of 

the chelate compounds due to the polymeric association. A peak observed at 1687.5 cm
-1

 may be due to the 

ketone stretching. The peaks observed at 1512 cm
-1

 and 1450 cm
-1

 indicates the presence of aromatic C-C 

multiple bond stretching. The peak observed at 1300 cm
-1

 is due to OH bending and C-O stretching vibrations 

of phenols. 
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Figure 6: FT-IR Spectrum of Core –shell nanopectin 

 

The FT-IR spectrum of drug-loaded zein-pectin nanoparticles (Fig. 6) shows very prominent peaks at 

3300, 1650, 1540 and 1450 cm-1. The peak at 3300 cm-1, which is assigned to –OH, is found to be shifted from 

the range of 3400 cm-1 in pectin, zein and quercetin, which may be due to the interactions of –OH groups 

between them. The peak at 1650 cm-1 may be due to the C-C multiple bond stretching in the tetra substituted 

alkene being shifted to a higher wave number. The peaks at 1540 and 1510 cm-1 can be assigned to -NH 

bending vibrations, which can also be observed in pectin and zein. Another peak at 1450 cm-1 may be due to 

the stretching of C-C multiple bonds of aromatic compounds, which show the presence of quercetin in the zein-

pectin nanoparticle. A new band at 1748 cm-1 assigned to C=O from –COOH confirms the presence of pectin 

in the developed nanoparticles. Another band observed at 1300 cm-1, which can be assigned to the OH bending 

and C-O stretching vibrations of phenols, confirms the presence of the model drug quercetin. 

By correlating the results of UV-visible and FT-IR spectroscopy, it can be assumed that a core-shell nanopectin 

was formed and the drug was incorporated into the nanoparticle. 

 

Conclusion:- 

This preliminary study envisages the use of natural polymers and herbal extract for the formulation of 

a nano antidiabetic drug. The investigation highlighted MPENs that demonstrated good drug entrapment ability, 

thermal stability, and sustained drug release properties. The developed nanoparticles can be used as a drug 

delivery system for sustained drug release. 
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