
 

 

 
 

EFFECTS OF POLYMERIZATION CHANGES IN MAIZE PROTEINS 

DURING NIXTAMALIZATION ON THE THERMAL AND 
VISCOELASTIC PROPERTIES OF MASA IN MODEL SYSTEMS. 

 

Centro de Desarrollo de Productos Bióticos 

Autores: Adriana Quintanar Guzmán*, María Eugenia Jaramillo Flores, Javier Solorza Feria, María Guadalupe 
Méndez Montealvo, Ya-Jane Wang. 

  Revista: Journal of Cereal Science.  Volume 52, Issue 2, pages 152 - 160. 

 

ABSTRACT 

 
 

Although nixtamalization is widely used in the food industry, a comprehensive understanding of the 

influence of proteins on the viscoelastic behavior and thermal properties in masa is still lacking. In 

this work, the effect of protein changes and its influence on the masa viscoelastic behavior were 

studied using model systems. Mixtures of lime-starch, zein-starch and lime-zein-starch were 

cooked at 90 _C from 20 to 150 min. Zein changes during cooking were analyzed by SDS-PAGE. 

Thermal transition temperaturas and enthalpies were determined using differential scanning 

calorimetry (DSC). Dynamic oscillatory tests were undertaken on model system samples with 50% 

(w/v) moisture content, using a strain-controlled rheometer. SDS-PAGE showed that zein 

polymerizes during cooking. In the zein-starch model system, no visible protein bands were found 

after 30 min cooking; however, when lime was present, five bands were observed in all samples. 

Thermal transitions were observed around 55e62 _C for all model systems, probably 

corresponding to starch retrogradation. Rheological studies showed that protein exhibited higher 

influence in the gel strength by increasing the elastic character of the system. It was hypothesized 

that the combined effects of lime on starch, zein polymerization and the formation of calcium-zein 

bonds during cooking, yield a stronger and more elastic gel structure. 
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