
Accepted Manuscript

Effect of starch modification in the whole white rice grains on physicochemical
properties of two contrasting rice varieties

Malik Adil Nawaz, Shu Fukai, Sangeeta Prakash, Bhesh Bhandari

PII: S0733-5210(18)30008-0

DOI: 10.1016/j.jcs.2018.02.007

Reference: YJCRS 2533

To appear in: Journal of Cereal Science

Received Date: 3 January 2018

Revised Date: 12 February 2018

Accepted Date: 13 February 2018

Please cite this article as: Nawaz, M.A., Fukai, S., Prakash, S., Bhandari, B., Effect of starch
modification in the whole white rice grains on physicochemical properties of two contrasting rice
varieties, Journal of Cereal Science (2018), doi: 10.1016/j.jcs.2018.02.007.

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.jcs.2018.02.007


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Effect of starch modification in the whole white rice grains on 1 

physicochemical properties of two contrasting rice varieties 2 

Malik Adil Nawaz, Shu Fukai, Sangeeta Prakash and Bhesh Bhandari* 3 

The University of Queensland, School of Agriculture and Food Sciences, Qld 4072, Australia 4 

* Corresponding author: b.bhandari@uq.edu.au, School of Agriculture and Food Sciences, Hartley 5 

Teakle Building, Room C405, The University of Queensland, Brisbane QLD 4072, Phone: +61 7 6 

33469192 7 

Abstract 8 

The effect of acetylation of milled rice of selected rice varieties viz. TDK8 and DG on their 9 

physicochemical properties was investigated at different acetic anhydride concentrations (1 – 7 g 10 

per 100 g of milled rice samples in 225 mL of water). Results showed that the intact starch of 11 

milled grains of both selected verities could be acetylated (Acetyl % for TDK8 = 2.81 and for 12 

DG = 0.89) even with 1 g of acetic anhydride. X-ray diffraction patterns showed that acetylation 13 

resulted in reduced crystallinity. Acetylation resulted in reduced peak and final viscosities and 14 

gel strength, particularly in glutinous (TDK 8) and non-glutinous (DG) rice. Thermal study 15 

showed acetylation resulted in reduced thermal transition temperatures and enthalpy of both 16 

varieties. Although the increase in retrogradation thermal temperatures was observed, the amount 17 

of retrograded starch was decreased in both varieties. Furthermore, the texture of cooked 18 

acetylated grains was less hard and more adhesive. In vitro digestion showed significant decrease 19 

in GI possibly due to structural changes in the native starch during acetylation. These findings 20 

suggest a good potential of applying acetic anhydride pre-treatments in rice processing, 21 

especially glutinous varieties to control the hardness and maintain the stickiness properties of 22 

rice.  23 
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List of abbreviations 26 

AA0  0 g of acetic anhydride per 100 g of milled rice grains in 225 mL of water  27 

AA1  1 g of acetic anhydride per 100 g of milled rice grains in 225 mL of water 28 

AA3  3 g of acetic anhydride per 100 g of milled rice grains in 225 mL of water 29 
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