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Methodology

All of the quantities per batch were pre-measured and 

grouped together in their measuring vessels according to fat 

replacement percentile. The pumpkin puree had replaced the 

butter as the fat source in a 1:1 proportion ratio, in 

tablespoons The brownies were prepared by first preheating 

the oven to 350°F (175°C) followed by spraying and 

flouring an 8 inch square baking pan. Due to the recipe 

calling for an unusual requirement of 1 ½ eggs, weight 

measurement was calculated. One standard large egg plus 

an additional half totaled at a weight of 73.5g or 2.625 oz. In 

the saucepans, the butter and pumpkin puree (if applicable) 

were melted down and warmed while being mixed together to 

create an emulsified mixture. Each pan was then removed 

from heat and the white granulated sugar was incorporated 

into the mixture with the vanilla extract. The eggs were 

tempered to prevent scrambling and then added to the 

upcoming batter. The cocoa powder, flour, and salt were 

added after the eggs were mixed in small batches at a time to 

prevent clumping and then beaten together with a rubber 

spatula until the batter reached a smooth, consistent, texture 

and viscosity. The batter was then spread into a prepared pan 

and then baked for 25 minutes. After checking for doneness, 

the brownies were removed from the oven and left to cool 

before preparing sample sized pieces.

Results

Overall everyone accepted the 50% fat replacement 

batch the most. The batch with the 100% pumpkin had 

received the worst flavor scores according to the evaluated 

surveys. The control group was ranked with having the worst 

appearance even though it ranked as having the second best 

overall acceptability. Of 23 surveys taken, 12 people believed 

the 50% pumpkin puree to be the best brownie, and 11 

people believed the control to be the best brownie. The only 

notable dislike of the 50% pumpkin puree was the mouthfeel, 

despite having the highest rate in all other categories. The 

100% pumpkin puree had the overall worst rating of all the 

brownies. Although it was not rated the lowest in all 

categories of evaluation, the main reason for its poor quality 

was because of its flavor and texture. Many consumers do 

enjoy brownies that are very sticky and prefer them delicate, 

somewhat flaky, and moist. The 100% fat replacement batch 

was very fudgy, dense, and did not possess a taste similar to 

a typical brownie, causing a dislike that caused it to be the 

least popular among the subjects.

Conclusion

The brownies did provide a palatable and generally 

acceptable sample that had improved nutrient quality. The 

50% fat-replacement pumpkin brownies have less calories 

and fat per serving. This increased nutrient content can be 

an appealing change for those with dietary lifestyles 

involving caloric restrictions and cardiovascular 

complications. There is a very slight increase in 

carbohydrate content due to the fat replacer being pumpkin, 

but this does not have a major effect on total caloric content. 

However, the increase of carbohydrate content should be 

noted by persons with diets that are carbohydrate sensitive, 

such as diabetics.

Our tabulated and applied data may not provide complete 

and full answers, but does provide information that can be a 

base for an improved experiment pertaining to increasing 

nutrient content of fat-replaced brownies with pumpkin puree 

while still maintaining overall acceptability from consumers.

Abstract:

Dietary fat is important for maintaining healthy cell membranes, sustaining brain function, 

preventing cellular gluconeogenesis and body insulation. However, overconsumption of fat can 

lead to increased susceptibility of diseases such as obesity, high cholesterol, and precursors to 

atherosclerosis and heart disease. The purpose of this study is to exam the effect of pumpkin 

puree as a fat replacement in a standard brownie recipe. Pumpkin puree replaced butter in a 1:1 

ratio for brownie batches containing 50, 75, and 100% fat replacements in addition to one control 

recipe. The brownie batters were made under identical conditions by melting butter or warming 

pumpkin puree followed by the addition of other ingredients to create the batter and cooked in the 

same oven at 350°F for 25 minutes. The finished products were cooled and divided into 30 

samples and presented to participants in a blind taste test. Participants evaluated brownies on 

overall acceptability, taste, texture, and appearance via a short survey. The brownie that had 50% 

of the fat source replaced with pumpkin puree had the highest acceptability of the four batches 

and closely resembled the control batch, only falling short with mouthfeel. This brownie had a 

caloric reduction of 17% less calories via nutrient analysis. As a result, this study demonstrates 

that reducing fat content of brownies by half and still produce a desirable brownie product.

Objectives & Hypothesis
Hypothesis:

Our hypothesis is that the fat content of brownies replaced with 

pumpkin puree during preparation will yield a product that is 

deemed acceptable by consumers.

Objective: To create a brownie of acceptable quality with pumpkin 

puree as a fat replacement in order to  decrease excess caloric 

intake and increase nutritional intake.

Discussion
After tabulating the results of our research about the 

acceptability of brownies with the fat replaced with pumpkin 

puree, we are unable to fully answer all of research 

questions with definite responses. Despite our results 

showing that the 50% fat-replaced brownies had the highest 

scores (and thereby most acceptability) than the other 

samples, there were negative comments that were directed 

at each of the samples. The creation of a brownie with less 

fat and instead a fat replacement will require further 

development before a mass majority of consumers choose 

the reduced-fat brownie product over another full-fat 

brownie. This implies a possible need for recipe 

adjustments, more surveys and sample evaluations, and 

overall improvement. Some of the low scores and negative 

responses could be caused by the presence of a bias in the 

form of excitement for brownies was present, which could 

lead to a higher standard of palatability to be met and 

ultimately cause a lower score threshold. There was the 

association of flavors that have a generally positive response 

as well, since chocolate flavorings and pumpkin flavors are 

commonly sweet and delectable with common textures such 

as smooth, creamy, and rich.

Nutrient Information chart:
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