
Accepted Manuscript

Optimization of antioxidant activity, textural and sensory characteristics of gluten-free
cookies made from whole indian quinoa flour

Khan Nadiya Jan, P.S. Panesar, Sukhcharn Singh

PII: S0023-6438(18)30319-0

DOI: 10.1016/j.lwt.2018.04.013

Reference: YFSTL 7024

To appear in: LWT - Food Science and Technology

Received Date: 21 December 2017

Revised Date: 4 April 2018

Accepted Date: 6 April 2018

Please cite this article as: Jan, K.N., Panesar, P.S., Singh, S., Optimization of antioxidant activity,
textural and sensory characteristics of gluten-free cookies made from whole indian quinoa flour, LWT -
Food Science and Technology (2018), doi: 10.1016/j.lwt.2018.04.013.

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.lwt.2018.04.013


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Optimization of antioxidant activity, textural and sensory characteristics of gluten-free 1 

cookies made from whole Indian quinoa flour 2 

Khan Nadiya Jan*,  P.S.Panesar and Sukhcharn Singh 
3 

Department of Food Engineering and Technology, Sant Longowal Institute of Engineering & 4 

Technology, (SLIET),  Longowal, Punjab, INDIA  5 

Corresponding author*     Email: Sukhcharns@yahoo.com 6 

        TEL: +91- 9815980334 7 

Abstract 8 

The present study deals with optimization of the process parameters for formulation of 9 

gluten-free cookies from quinoa flour. The levels of major ingredients and process conditions 10 

were varied to determine their effect on responses (color, spread factor, hardness, antioxidant 11 

activity and overall acceptability) defining consumer acceptance of cookies. Response 12 

surface methodology was used to optimize levels of ingredients and process conditions and 13 

the selected variables had a dominant effect on responses. Increase in fat and sugar content 14 

increased spread factor and decreased the hardness of cookies, while an increase in baking 15 

temperature and time decreased spread factor and increased hardness. The optimized values 16 

obtained for independent variables i.e. fat content, sugar content, baking temperature and 17 

baking time were 41.83 %, 33.95 %, 181 °C and 18 min, respectively. Experimentally 18 

determined values for responses were color 53.05 spread factor 7.16, hardness 47.05, 19 

antioxidant activity 20.67 (% DPPH inhibition) and overall acceptability 7.61. Results 20 

obtained from this study validate the production of functional and acceptable gluten-free 21 

cookies made from quinoa. 22 
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