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Significance

The findings will offer a new technique of 

healthful food preparation. If it is acceptable by 
potential consumers, the applications of this 
new technique will help in promoting the US 
Dietary Guidelines for Americans, supporting 
the Healthy Meals for Healthy Americans Act of 
1994, and improving the USDA School Meals 
Program and the health of US children.

In addition, Celiac Disease is common 
within the United States and the demand for 
Gluten free products is increasing. Many 
products available lack the quality 
characteristics of products made with all-
purpose  flour. Our gluten free waffle recipe 
prepared with varying gluten free flours will 
offer a waffle with similar properties of waffles 
prepared with all-purpose flour.

Methods

Preparation of Gluten Free Waffles
The materials used in this experiment include a waffle maker, four large bowl, a whisk, a ½-C measuring 
cup, a microwave, and the ingredients. The control recipe used was:

Ingredients
AP flour 2C

Salt 1tsp
Baking Powder 4tsp

Sugar 2 tbsp
Eggs 2 ea.

Milk (warm) 1 ½ C
Butter (melted) 1/3 C
Vanilla Extract 1 tsp

Procedure
1.) Preheat waffle iron to desired temperature
2.) In a large bowl, mix together flour, salt, baking powder, and sugar. Set aside.
3.) In separate bowl, beat eggs Stir in milk, butter, and vanilla.
4.) Pour milk mixture into into flour mixture. Beat until smooth. Ladle into preheated waffle iron until 
golden brown.
The only ingredient that was altered was the flour, which was either 100% AP flour, 100% Sorghum Flour, 
100% Almond flour, or 50-50% Sorghum and Almond flour. 

Survey Procedures
We assorted out products on 3 plates labeled Product #1, #2, and #3 and had 30 students blindly rate the 
three products (#1=100% Sorghum flour, #2=50-50 Sorghum-Almond flour, #3=AP flour). We asked the 
participants to rate the products 1-5, with 1 being most acceptable, and 5 being least acceptable. These 
results were tallied and recorded in table 1.

Data Analysis
According to our 30 participants the only acceptable product was the 50-50 flour mixture. Acceptance was 
based on rating below 3 (average scores: 100% AP flour, 1.616; Almond & 50% Sorghum flour, 2.736; 
100% Sorghum flour, 3.52), refer to Figure 1. 
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Summary

Celiac disease is being diagnosed more each day, increasing the need 
for proper education and food modifications to help these individuals 
adjust and adapt. These individuals must remove gluten from their 
diet in order to prevent undesirable side effects. The purpose of this 
study was to determine if almond flour or sorghum flour would make 
for an acceptable replacement for AP flour in plain waffles. We used a 
generic plain waffle recipe and altered only the flour content: 100% 
AP flour; 100% Sorghum flour; 100% Almond flour; 50% Almond -
50% Sorghum. The 100% Almond flour was considered a failure on 
the basis that it had very poor integrity and was deemed inappropriate 
for service. On a scale of 1-5, 1 being most acceptable and 5 being 
least acceptable we had participants blindly rate our products 
according to mouthfeel, tenderness, shape, color, density, and overall 
acceptability. We conducted a nutritional analysis and found that the 
only major difference was fat content in the almond flour. According to 
our 30 participants the only acceptable product was the 50-50 flour 
mixture. Acceptance was based on rating below 3 (average scores: 
100% AP flour, 1.616; Almond & 50% Sorghum flour, 2.736; 100% 
Sorghum flour, 3.52). Although the AP was rated, it is not considered a 
successful product because of its expected approval. Because the 
exact recipe was used for each product, any changes in the product 
were due to the flour.

Nutritional facts 

Flour kcal fat 
(g) 

pro 
(g) 

CHO 
(g) 

fiber 
(g) 

chol 
(mg) 

sodium 
(mg) 

Control (AP flour) 312 11 10 44 2 100 150 

100% Sorghum 
Flour 

298 2.6 8 40 2.6 100 777 

100% Almond Flour 366 30 12.8 16.5 4 100 788 

50-50 
Sorghum:Almond 

332 21 10.5 28 3.3 100 783 

	

Survey Question Product #1 average 
rating (100% 
Sorghum Flour) 

Product #2 average 
rating (50:50 
Sorghum to 
Almond) 

Product #3 average 
rating All-Purpose 
Flour-Control) 

Mouthfeel 3.36 2.77 1.82 

Tenderness 3.72 3.0 1.86 

Shape and Color 2.95 2.36 1.23 

Density 3.75 2.6 1.63 

Overall Acceptance 3.82 2.95 1.54 
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