
Accepted Manuscript

Title: ISOLATION AND CHARACTERISATION OF
CELLULOSE NANOCRYSTALS FROM SAGO SEED
SHELLS

Authors: Subair Naduparambath, Jinitha T.V., Shaniba V.,
Sreejith M.P., Aparna K. Balan, Purushothaman E.

PII: S0144-8617(17)31131-1
DOI: https://doi.org/10.1016/j.carbpol.2017.09.088
Reference: CARP 12833

To appear in:

Received date: 27-4-2017
Revised date: 23-9-2017
Accepted date: 26-9-2017

Please cite this article as: Naduparambath, Subair., T.V., Jinitha., V., Shaniba.,
M.P., Sreejith., Balan, Aparna K., & E., Purushothaman., ISOLATION AND
CHARACTERISATION OF CELLULOSE NANOCRYSTALS FROM SAGO SEED
SHELLS.Carbohydrate Polymers https://doi.org/10.1016/j.carbpol.2017.09.088

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.carbpol.2017.09.088
https://doi.org/10.1016/j.carbpol.2017.09.088


1 
 

ISOLATION AND CHARACTERISATION OF CELLULOSE NANOCRYSTALS 

FROM SAGO SEED SHELLS 

 

Subair Naduparambath, Jinitha T. V, Shaniba V,   Sreejith M. P Aparna K Balan, and   . 

Purushothaman E   

 

Department of Chemistry, University of Calicut, Kerala, India 673635 

 

epurushot@yahoo.com , +919447683351   fax: +91494 240026 

 

HIGHLIGHTS 

 Isolation and characterisation of cellulose nanocrystals from seed shells are rare. 

 Sago seed shells are agricultural waste materials discarded after taking the pith. 

 Cellulose nanocrystals have been isolated from sago seed shells. 

 Isolated cellulose nanocrystals characterized by different techniques. 

 

Abatract 

Sago (Cycas circinalis) seed shells are agricultural waste materials discarded after taking the 

pith. In the present study Cellulose nanocrystals (CNCs) are isolated from the sago seed 

shells by acid hydrolysis. The hydrolysis was performed with 64% (w/w) sulphuric acid. The 

resulting CNCs were characterized by FTIR, XRD, SEM, TEM, AFM, DLS, Zeta (ζ) 

potential and TGA. FTIR spectrum of CNCs shows similar frequencies as that of α-cellulose, 

but with reduced intensity. XRD diffraction pattern shows co-existence of cellulose I and 

cellulose II with crystallinity index of 72% for cellulose II, 69% for cellulose I and crystallite 

size dimension of 9.4 nm for cellulose I. SEM analysis clearly reveals the considerable size 

reduction during acid hydrolysis. TEM analysis shows that the isolated CNCs contain 

networked structures and almost spherical shaped particles having 10-15 nm in size. 

Morphological examination through AFM also shows that isolated CNCs are in nano 

dimensions, having the size ~50 nm. DLS analysis gives an average size of 50 nm and zeta 
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