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Effect of Flour Extraction Rate and Amount of Asparaginase
Enzyme on Reduction Free Asparagine in Bread Dough

Habib Vahedi', Mohammad Hossein Azizi®, Farzad Kobarfard®, Mohsen Barzegar®
and Zohre Hamidi Esfahani*

Abstract

Background and Aim: Acrylamide, a carcinogen material, is produced in temperatures above 120°C in
bread. Free asparagine in wheat flour is the basic factor in acrylamide formation in bread. In accordance with
its nutritional and medical importance, the aim of this study was to study the effect of flour extraction rate
and asparaginase enzyme on reducing the free asparagine in bread dough.

Materials and Methods: To perform this experimental study, two types of wheat were obtained from
Golestan province, and two kinds of flour were produced with 93% and 82% extraction rate by mixing the
two kinds of wheat. The value of free asparagine in whole flour, bran and endosperm flour obtained from the
two varieties of wheat and in two kinds of flour was determined. Then, the effect of the flour extraction rate
on free asparagine and asparaginase enzyme on the hydrolysis of free asparagine in flour and the two
varieties of dough was investigated in laboratory and bakery conditions. The free asparagine by liquid
chromatography with high efficiency was measured, and the data were analyzed through independent t-test
and Mann-Whitney.

Results: A significant difference was observed between the means of free asparagine in whole flour, bran,
endosperm flour and the two kinds of flour (p<0.05). The suitable density of asparaginase enzyme for
reducing free asparagine in two kinds of dough was 500 mg/kg. Reduction of asparagine by the use of
similar density of the enzyme in the two kinds of dough was not significant, 88.02% (p>0.05).

Conclusion: The effect of wheat variety and flour extraction rate on free asparagine value is inevitable, but
using asparaginase enzyme is a useful way to reduce asparagine in bread dough.

Keywords: Enzyme, extraction rate, free asparagine, HPLC

Received: 27 May 2011 Revised: 21 September 2011  Accepted: 12 October 2011

Ofogh-e-Danesh. GMUHS Journal. 2012; Vol. 18, No.2

1- PhD Student in Food Technology, Tarbiat Modares University, Tehran, Iran

2- Corresponding Author: Associate Professor, Department of Food Technology, Faculty of Agriculture, Tarbiat
Modares University, Tehran, Iran.

Tel: +98 21 48292477 Fax: +98 21 48292200 E-mail: mhazizitm@yahoo.com

3- Associate Professor, Department of Chemical and Medicine, School of Pharmaceutics , Shahid Beheshti
University of Medical Sciences, Tehran, Iran

4- Associate Professor, Department of Food Technology, Tarbiat Modares University, Tehran, Iran



