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ABSTRACT

Celiac disease is common, affecting 1.4% of the world's population, and requires a gluten-
free diet. However, gluten-free products often have nutritional deficiencies and can cause
nutritional deficiencies. In addition, additives are used in their production, making them less
nutritious. Therefore, the objective of this research was to make gluten-free brownies from
rice flour (Oryza sativa) and purple corn (Zea mays L.) to improve its nutritional properties
and content of bioactive compounds, cacao was added to the formulation, with a total
substitution of 26%, within which 4 treatments of cacao and purple corn were carried out in
the following proportions of 80:20%, 70:30%, 60:40%, and 50:50%. The brownies showed
similar proximal parameters to other studies, highlighting the protein content ranging from
7.261t07.40 g/100 g. It was observed that the variation in the proportions of cacao and purple
corn directly affected the proximal parameters. The physicochemical analyses comply with
the Peruvian technical standard, certifying its safety. The antioxidant activity is exceptional,
especially in the M133 treatment (80% cacao:20% purple corn) with 248562.05 + 1627.16
MMol/100g. Sensory analysis shows that the M375 treatment is the most accepted by
consumers, although it is recommended to improve the texture. The developed brownies
proved to be nutritious due to their high protein content and antioxidants. Because they are

gluten-free, they have the potential to be an excellent option for celiacs.

Key words: Anthocyanins, Antioxidants, Bakery products, Cacao, Celiac disease, Celiac
food.

RESUMEN

La enfermedad celiaca es comun, afectando al 1.4% de la poblacién mundial y requiere una
dieta libre de gluten. Sin embargo, los productos libres de gluten suelen tener falencias

nutricionales y pueden generar carencias nutricionales. Ademas, se utilizan aditivos en su



elaboracion que los tornan menos nutritivos. Por ello el objetivo de esta investigacion fue
elaborar brownies libres de gluten a partir de harina de arroz (Oryza sativa) y maiz morado
(Zea mays L.), para mejorar sus propiedades nutricionales y contenido de compuestos
bioactivos se adiciond en la formulacién cacao, con una sustitucion total del 26% dentro del
cual se realizaron 4 tratamientos de cacao y maiz morado en las siguientes proporciones
de 80:20%, 70:30%, 60:40% y 50:50%. Los brownies mostraron parametros proximales
similares a otros estudios resaltando el contenido de proteina con un rango de 7.26 a
7.409/100g. Se observd que la variacion en las proporciones de cacao y maiz morado
afectd directamente los parametros proximales. Los analisis fisicoquimicos cumplen con la
norma técnica peruana, certificando su seguridad. La actividad antioxidante es excepcional,
especialmente en el tratamiento M133 (80% cacao:20% maiz morado) con 248562.05 +
1627.16 uMol/100g. El analisis sensorial muestra que el tratamiento M375 es el mas
aceptado por los consumidores, aunque se recomienda mejorar la textura. Los brownies
desarrollados demostraron ser nutritivos por alto contenido de proteina y ademas de ser
alto en antioxidantes con potencial de ser una excelente opcidn para celiacos por ser libres

de gluten.

Palabras claves: Alimentos para Celiacos, Antioxidantes, Antocianinas, Cacao, Celiaquia,

antioxidantes, Productos de Panaderia

HIGHLIGHTS

e The variation in the proportions of cocoa and purple corn directly affected the proximal
parameters.
e The developed brownies presented a high protein and antioxidant content.

e The brownies proved to be an excellent consumption option for celiacs.

1. Introduction

In 2010, the Food and Drug Administration (FDA, 2010) reported that around 160 foods
cause allergic reactions in specific sensitive populations, of which eight foods cause 90% of
these food allergies, including wheat and its derivatives (Villanueva, 2017), Celiac disease
is a common digestive disorder, its prevalence is 1.4% worldwide and 1.2% nationally, of
which the most affected ages are 18 to 29 years (Asociacion de Celiacos del Peru, 2019).

Consequently, a gluten-free diet is required for its treatment. One disadvantage is that



