
Pizza Dough Recipe: 
       
Gluten-Free #1
        
    Gluten-Free #2            

 Gluten-Free #3
1(.25 ounce) package  

1(.25 ounce) package 
 1(.25 ounce) package   1(.25 ounce) package

   active dry yeast             

  active dry yeast               active dry yeast             active dry yeast 

1 C warm water           

   1 C warm water                 1 C warm water              1 C warm water

(110-115 degrees)
 
     (110-115 degrees)         (110-115 degrees)       (110-115 degrees) 

2 Tbsp vegetable oil     

 2 Tbsp vegetable oil         2 Tbsp vegetable oil   2 Tbsp vegetable oil 

1 teaspoon sugar          

    1 teaspoon sugar             1 teaspoon sugar          1 teaspoon sugar 

1/2 teaspoon salt           

   1/2 teaspoon salt                1/2 teaspoon salt        1/2 teaspoon salt 

2 1/2 C all-purpose    

  2 1/2 C Buckwheat        2 1/2 C Tapioca Flour      2 1/2 C Brown Rice

         Flour
            


  Flour





  Flour

Cornmeal    


2 1/2 tsp. Guar Gum         
 2 1/2 tsp. Guar Gum   2 1/2 tsp. Guar Gum 

Pizza toppings                         

Cornmeal              
 Cornmeal                       Cornmeal

of choice        


Pizza toppings of choice      Pizza toppings of choice  Pizza toppings of choice

Prep Time:
Cook Time:
Ready In:
10 Min.
25 Min.
35 Min.

Directions for all 3 Recipes:

In a large mixing bowl, dissolve yeast in warm water. Add the oil, sugar, salt, and 1-1/2 cups Flour. Beat until smooth. Stir in enough remaining flour to form a firm dough. Turn onto a floured surface; cover and let rest for 10 minutes.

Roll into a 13-in. circle. Grease a 12-in. pizza pan and sprinkle with Cornmeal. Transfer dough to prepared pan, building up edges slightly. Do not let rise. Bake at 425 degrees F for 12-15 minutes or until browned. Add toppings of your choice; bake 10-15 minutes longer.

Equipment Needed:

1) All ingredients for each recipe above.

1 large mixing bowl, 1 wire whisk,  a flat and clean surface, 12-in. pizza pan, and an Oven.

Taste panel with appropriate score sheets, metric ruler for objective test measuring

Subjective Test:


I used an affective test called a Hedonic Test, which related to pleasure. I had five panelists involved in my sensory test. Each taste tester was given a copy of the 9-point Hedonic Scale that I created for each of the pizza’s they were testing. The instructions for this subjective test are that the testers have a range of rankings (1-9 or “dislike extremely” to “like extremely”) and rank each category (such as: appearance, odor, taste, and mouthfeel or texture). This kind of test determines whether or not a person prefers a certain aspect of a food. A sample score sheet identical to the one my tasters used is attached. I labeled the four different samples with completely random numbers, for example: the control pizza was labeled: 619, the Buckwheat: 003, Tapioca: 214, and the Brown Rice: 901. These sample numbers are given to keep the experiment unbiased by the numbers not representing any particular order.

Objective Test:


I used measurements of how thick each dough rose after being baked to prove, in an objective matter, the effects of the gluten-free pizzas versus my control recipe. After cooking and cooling has taken place I used a metric ruler, carefully lined up the centimeter side to the thickest part in the dough, and recorded my observations. Since gluten helps provide baked goods with structure and thickness, I predicted that the thickness of each pizza will show that the gluten-free pizzas are not as thick compared to the original recipe containing gluten. My measurements of thickness for each sample were:

All-Purpose Flour (control) = Approx. 4 cm.
Buckwheat Flour = Approx. 2.8 cm.

Tapioca Flour = Approx. 3.3 cm.

Brown Rice Flour =  Approx. 2.7 cm.

My objective test proved my predictions to be correct. The gluten-free flours were less thick than the all-purpose flour.

Results:


The results of my gluten-free experiment clearly displayed that pizza dough made with the gluten-free flour’s I chose to use, were not as highly preferred among my panelists compared to the control recipe containing all-purpose flour. The final total scores for my five panelists for the control pizza were: 32, 33, 30, 30, and 35. For the Tapioca flour the results were: 21, 18 , 20, 17, and 18. For the buckwheat flour: 27, 30, 24, 24, and 30. For the Brown Rice flour: 22, 24, 18,  20, and 20. The panelists seemed to like the appearance of every pizza made, however, the control pizza was rated the highest in terms of taste. There was also a consensus on odor across the board rating from 9-7 for each pizza. Texture was given the highest score in the control recipe and the buckwheat flour. Tapioca flour and brown rice flour recipes scored the lowest scores on all categories except appearance and odor. As research states, substituting certain grains and flours for gluten-free diets can enhance the nutrition content. However, the taste and texture were the biggest issues among the tapioca flour and brown rice flour in my panelists’ opinions. This would be an issue for individuals seeking gluten-free recipes, but also being sensitive to not the most palatable textures. Further experiments would need to be done to improve these gluten-free flour recipes, especially the tapioca and brown rice flour.

Tapioca Flour Final Product:
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Buckwheat Flour Final Product:
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Brown Rice Flour Final Product:
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Control Pizza Final Product: All-purpose Flour:


[image: image4]
Discussion:


I referred to my research to help me understand why the texture of the gluten-free flours were so much less preferred than the control recipe containing all-purpose flour. From the article, “Baking with gluten-free flours”, it was stated that gluten provides cohesion, lightness, and rising capacity in baked goods. This proves why I didn’t get quite the amount of rise as I did in my control recipe with all purpose flour. The article also states when adding gluten-free flours to liquid ingredients, take care to blend them gently and for as short a time as possible to avoid over beating their fragile structure. I feel like this is where my gluten-free pizzas may have steered wrong. It is possible I had beaten the mixtures for too long because I was looking for that nice firm dough ball like my control recipe, and did not realize I was harming the structure. Also, tapioca flour was suggested in the article to be combined with brown rice flour to help with even texture development; however, for the sake of my experiment I was only changing one ingredient in each recipe so I experimented with tapioca flour alone and found that the sticky chewy texture was not liked among my panelists.

Conclusion:

After conducting my experiment and collecting my results I have learned the differences between flour containing gluten and gluten-free flours. Gluten is such an important protein in breads and other foods. It provides elasticity, texture, and thickness in many baked goods. When gluten is removed, the product does not react the same way. Gluten-free baking has to consist of ingredients that create the same reactions that gluten provides in normal baking. For example, the different kinds of gluten-free flour I used in my pizza dough baking combined with the guar gum took on the reactions of the gluten in normal flour. While these gluten reactions are mocked, they are not identical. There was a clear difference in the gluten-free pizzas versus my control pizza. What I learned from this experience was that my choices of gluten-free flours were not the best choices, or should have been blended together with a variety of others. This change could have enhanced the texture and flavor of my gluten-free flours. In conclusion, gluten is a hard protein to simulate, but when done properly gluten-free baking can be a very successful and tasteful activity.
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