FOOD CHEMISTRY
FSC 112





[bookmark: _GoBack]
Mushroom Utilization for Burgers






BY

Chee Her




December 4, 2012










CALIFORNIA STATE UNIVERSITY, FRESNO
FRESNO, CA

Abstract 

This research project is the use of mushrooms as a partial meat replacement in meat patties using standard seasoning. Replacing a portion of beef patties with mushrooms may provide many benefits in your daily intake and also cut your calories in half. Three tests were performed for a control sample (100% beef patties), and a tested sample (50% beef, 50% mushroom patties). A sensory analysis test was run to see if there were significant differences between the 2 samples. A moisture analysis test was used to measure moisture content in both samples. The last test was a nutrition panel, which show us the nutrient behind both samples.  

Introduction

The purpose of this research is to provide consumer with results, which prove that meat substitution with mushroom to be significantly more nutritious than just regular meat. In our research we decide to test beef patties, which have been replace with 50% of mushrooms. Due to the benefits in mushroom, it seems like a good experiment to test if consumer would enjoy the 50-50% beef and mushroom patties.

A research was done on replacing a high energy density meal to a low energy density meal (Cheskin, Mitchell, Mickle, Adkins, Lycan, Davis, Mitola, 2007). In the research, a regular beef meal was replace with mushroom. There were four recipes that had beef in it. The recipe was made with the same ingredients except substituting the beef with mushrooms. Panelists were screen before participating in the research. In there research, they found in there data that when the panelists consume the mushroom meals, they have more energy through out the day and consume fewer calories. With this research, it helps us aid in our research to show how nutritious our product can be for consumer. If replacing the beef with the mushrooms can provide more energy throughout the day, then the 50/50 beef patties would be a good choice for consumer to choose. We are not replacing the whole patties with mushroom, but only half of it. This will keep the flavored, satiety mouth feel of the patties and at the same time provide nutrient for consumers.      
 
Mushroom itself is a nutritious food containing a good source of vitamins and minerals. It is also low in sodium and saturated fat. Other things that it contain are: Dietary Fiber, Protein, Vitamin C, Folate, Iron, Zinc and Manganese, and a very good source of Vitamin D, Thiamin, Riboflavin, Niacin, Vitamin B6, Pantothenic Acid, Phosphorus, Potassium, Copper and Selenium. Recent researches have found that white button mushroom play an important part in the immune system. It has influences on the NK (Natural Killer) cells, which help fight against foreign microbes such as bacteria, viruses or antigen. 

Our recent study and research is base on 3 tests that we ran for a control sample, (regular beef patties), and a tested sample, (50% beef, 50% mushroom). We ran a sensory analysis test to see if there is a significant difference in flavor, texture, moisture, color and acceptability. We also ran a moisture analysis test on the 2 different samples to see which one has the most moisture content. The last test we ran was a nutritional panel to show consumer what the nutrient difference is between regular beef patties and beef patties that have been replace by half with white button mushrooms. 


Experimental Test

Sensory Analysis
The reason why we run a sensory analysis test is because we to know if there is a significant difference in our product that we want to create, (50% beef, 50% mushroom patties) and the control sample, (regular beef patties). This plays an important part and helping us determining if the consumer like our product or not. We know that there is a difference; any time you substitute an ingredient in a product. What we want to know is if the significance is great enough to affect the consumer’s choice of buying our product or not. 

Methods & Material

Subject

We had a total of 30 panelists to prevent bias data. Panelists were students and faculties from California State University, Fresno. Panelists are untrained. Each panelist is given instructions before entering the sensory room to take the test. Cautious are taken as to not give any bias to the panelist before they take the test. Panelists who are ill and/or have food allergy are excuse from the test. 

Study Design and Procedure 

The design for the test is detail to prevent as much bias as possible. To prevent bias, we put a random number on the plates so the panelists would not know which sample is the control and which is the product that we are testing. There are 2 three digits number that were randomly selected.

	Control
	652

	50-50 sample
	357



	Materials
	

	30 water cups
	

	30 napkins
	

	30 pieces of candy
	

	30 paper with (652)
	

	30 paper with (357)
	

	Pens/pencils
	

	30 samples (control)
	

	30 samples (50-50)
	


 
Panelists are asked to refrain from talking to other panelists or create noise that may distract the other panelists. Once seated, panelists knock on sliding door for samples. Before the samples are given to the panelists, he/she must sign a waiver for their permission to participate and to ensure that they don’t have any food allergy to the samples that they are about to received. After the waivers are signed, the panelists received one sample at a time to taste. Each sample has a correlated number on the paper and the plate in which they must mark on a line scale if they like, dislike, or feel neither way about the sample. The panelists should receive a control sample and a 50/50 sample, which has been randomized in order. After they have tasted the sample individually, they received a piece of candy for participating in the sensory test.  

On the paper that are given to the panelists, included line scale for flavor, texture, moisture, color, and over all acceptability. The line scale goes from dislike to neither to like. The panelists are asked to put an X on the line scale depending on how much they like or dislike the samples. After all 30 panelists have completed the sensory test; the line scales on the paper are measure by a ruler from dislike being zero and like being ten. Then we do an ANOVA test on the numbers gather from the panelist’s test paper. 

Results & Discussion
After the ANOVA test was performed, we analysis the data. If P-value is less than 0.05 then there is a difference in the 2 samples. If P-value is greater than 0.05 then there is no difference in the 2 samples. 

	
	Flavor
	Texture
	Moisture 
	Color 
	Acceptability

	P-value
	0.001298915
	0.059256363
	0.255099537 
	0.7773426
	0.018500294

	
	Difference
	No Difference
	No Difference 
	No Difference 
	Difference

	
	P-value < 0.05
	P-value > 0.05
	P-value > 0.05
	P-value > 0.05
	P-value < 0.05



From the chart above we can see that there is a difference in flavor and acceptability of the 2 samples that we tested. This test allows us to know that there is a difference in the 2 samples, but it does tell us which sample the panelists prefer. The next step in this would be to find out why there is a difference for the flavor and acceptability and not for the other 3 categories. What we also need to figure out is if our product is or will be, the prefer sample. 

Nutritional Panel

This test is performed on 2 recipes with the same ingredients. The only difference is that we replace 50% of the beef with white button mushroom. We wanted to see if there is any difference in the nutritional fact and what the consumer could benefit if they would to choose our product over the control, (regular beef patties).  

Methods & Material 

Material
	Recipe for control
	Recipe for 50/50

	1 lb beef
	½ lb beef

	Pinch salt & pepper
	½ lb mushroom

	
	Pinch salt & pepper



Procedure 

On the Escher program, we use the recipe above to run the nutritional analysis for the control and the 50/50 samples. 

Results & Discussion

Control					50/50
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From the above diagram we can see that calories count for the 50/50 sample is reduce to almost half of the control sample. Same goes for the total fat, polyunsaturated fat, and sodium. The 50/50 sample, compared to the control sample, reduces the saturated fat and cholesterol by half. In the 50/50 sample we see that there is some dietary fiber compared to the control sample. The amount of potassium is higher in the 50/50 sample due to the substitution of the mushrooms. From the nutritional analysis we can see that by replacing half of the beef in the patties we can cut half of the calories. Which in turn is a good thing for many consumers. 

Moisture Analysis

In addition to show that our product could be better for the consumers, we ran a moisture analysis test on the control sample and the 50/50 sample. The test will help us measure the moisture content of the regular beef patties and the beef patties that has been replaced with 50% of mushroom. We use the CENCO Digital Moisture Balance to run the test because it is simple and easy to use. It does all the calculation for us, which make our data easy to read and accurate. 

Methods & Material 

Material & Equipment
	5 grams of control sample
	5 grams of 50/50 sample
	CENCO Digital Moisture Balance

Loss of drying instrument helps us in finding out the moisture content of the samples by measuring the water and volatile matters in a sample. It measures the weight of the sample before drying, and then it dries the sample until all the moisture has been removed and then it weight the sample again. Because the equipment is digital, it calculate the numbers for us and give us the moisture content without us having to do any work.  

Results & Discussion

	
	Control
	50/50

	Weight
	5.28 grams
	5.17 grams

	Time 
	40 mins
	40 mins

	Moisture Content (%)
	38.50%
	48.50%



From the data that was given to us by he Digital Moisture Balance, we can obviously tell that the moisture content in the 50/50 sample is much higher than the control. We can relate the moisture content directly with the juiciness of burger patties. The higher the moisture content, the juicier the burger patties it would be. For further research we would continue to run more samples through the Digital Moisture Balance for more comparative results. 

Conclusions

Our researches have been helpful in informing us if this product is everything we want it to be. The main reason for replacing 50% of the meat with the mushroom is to produce a more nutritious alternative to burger patties. The research that we have done have show some promising result that our product can be a better alternative. The nutritional analysis showed us that you could enjoy a burger with half the calories. The sensory analysis showed us that our product have a significant difference from the control sample. Whether that is a good thing or bad thing, we need to do more research on that. The moisture analysis showed us that our product have a high moisture content, which can only aid us in producing juicier burger patties. 
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Amount Per Serving

Calories 1650
Total Fat 1n9g
Saturated Fat 47g
Polyunsaturated Fat 06g
Monounsaturated Fat sig
Cholesterol 424mg
Sodium 401mg
Potassium 3493 mg
Total Carbohydrate 30g
Dietary Fiber 12¢
Sugars 12¢

Protein 12g
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