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Abstract  

     Three different chocolate cakes were made to find which the best was. The chocolate 

cakes were made of oil, mayonnaise, and dressing, and they were used to run an overall 

difference test. Also, we measured the texture for the cakes and made a nutrition table. After 

analyzing the data, there is no significant difference between the samples, but sample 286 

was preferred one according to the higher the score the better the product. Sample 183 had 

the highest firmness, and sample 439 had the best springiness according to the texture test. 

Sample 286(oil) contains the highest fat to provide a better flavor. 

 

Introduction   

     Cake is one of the most loved bakery products, and chocolate cakes are liked widely in 

the world. We decided to make three different chocolate cakes: one with canola oil, one with 

mayonnaise, and one with dressing, to find which the best was, which had the best overall 

acceptability, which had the best texture, flavor, rise, and which can be considered as most 

nutritional one. 

Mayonnaise is a kind of semi-solid oil-in-water emulsion, and therefore to produce a 

dietetic mayonnaise it is necessary to decrease the dispersed phase and to increase the water 

content. It is always prepared by mixing the mixture of egg yolk, vinegar, oil, and spices; 

sometimes it may include salt, sugar, and sweetener (Liu, H. etc.). Mayonnaise has a very good 

texture that is appreciated by people and used widely in bakery food. The modified fats offer 

special functional utility to baking applications and have to satisfy a host of physical 

functionality and health/nutritional requirements (Dogan, Ismail S. etc.). Oils can provide this 



kind of fat and contributes to the mouthfeel of products. Many types of vegetable oils 

including cottonseed, soybean, corn, sunflower, and palm can be used in shortening 

production (Dogan, Ismail S. etc.). The fat is associated with “perceived fatty mouth-feel”, and 

the creaminess is related to flavors. According to M. Sowmya, etc, fat serves three major 

functions in a cake system, to entrap air during creaming process, to physically interfere with 

the continuity of starch and protein particles and to emulsify the liquid in formulation 

(Sowmya, M. etc.). Fat is an important element to our body, and it provides energy and stores 

energy for our daily activities. Vegetable oils are liquid under room temperature because of 

the unsaturated fatty acids, and oils are used widely in salads, soups, and as a flavoring agent. 

H. Weenen and others pointed out in his article that clearly thickness and smoothness are 

important factors in food industry; however it should be improved by a series experiments 

(Weenen, H. etc.). The thickness and smoothness can improve the mouthfeel of food, and 

provide a good appearance of cakes. According to Rene´ A. de Wijk and Jon F. Prinz, Fats 

and oils are common ingredients in foods (de Wijk, R. etc.). Fats are contributed to the flavor 

and mouthfeel in cakes, and also it provides good odor and texture.  

The three different chocolate cakes contain different percentage of fat due to the 

difference of the ingredients. Because of fat contribution, we can get the result that which 

kind of chocolate cake will be liked more. Fat influences the mouthfeel, texture, flavor, and 

springiness, and the chocolate cake which has more fat content will have the best taste and be 

accepted by majority of people. We planned to run a sensory test to find which will be 

accepted, a texture test to find out the firmness and springiness of the cake samples, and a  

nutrients table to show the nutrients of each sample. 



The objective of our project is to find the difference of the three different cakes and the 

fact that causes the different. 

 

Methods and Materials 

Methods: 

     The chocolate cake powder was mixed well with 1/2 cup of canola oil, 1/2 cup of 

mayonnaise, and 1/2 cup of dressing individually. Transfer ¼ cup cake batter into each of 

the 3 custard cups for the texture test. Heat oven to 350°F. Put them into oven to bake for 31 

minutes. Wait until they cooled down, wrapped them by plastic wraps for the sensory test.  

The sensory test was done in the booth. We asked 30 people to taste the three cakes and 

their comments. We gave them the three cakes one by one, not at the same time because we 

don’t want they influenced each others’ flavor. We served the cakes with water, napkin, pencil, 

and evaluation form on a tray to the people who wanted to taste the samples. After they were 

ready, they knocked the door in front of them, and we gave them the tray. We cannot see the 

people during the process. 

The texture and springiness of the three different cakes were measured by texture 

analyzer. Firmness is defined as the force (in grams, kilograms or Newtons) required 

compressing the product by a pre set distance (25%). To analysis the springiness property is 

to record the force after 60 seconds and divide this by the maximum force and then multiply 

by 100%. The closer the resulting value is to 100% the more like a 'spring' the product is. The 

nutrition table is listed in the result part, which includes kilocalories, Fat, Cholesterol, 



Sodium, Carbohydrate, and Protein, and was done by Diet Analysis Plus. All the nutrients 

listed in the table are the most important ones for us.   

 

Materials: 

Electric Mixer with 5qt bowl             Canola Oil 

Water                              3-13x9 cake pans  

Whole Eggs                         9-1 cup Custard Cups 

Stop Watch                          9-1 cup Custard Cups 

Measuring Cups                      Spatula 

Timer                               9-1 cup Custard Cups 

3-Milk Chocolate Cake Mixes            Mayonnaise 

Salad Dressing 

 

Results and Discussion 

Results: 

1. Sensory Evaluation (286: regular oil; 183: mayonnaise; 439: dressing)  

Hypothesis: salad dressing sample will have the most rise, best texture, best flavor, and have 

the best overall acceptability; the mayonnaise and the salad dressing will have the worst 

nutritional value.  

Null Hypothesis: The original sample with the oil will not score high on the flavor, texture or 

overall acceptability, but it is the best nutritionally. 

 Overall Springiness Flavor Moistness Overall 



Appearance Acceptability 

sample 439 183 286 439 183 286 439 183 286 439 183 286 439 183 286 

Mean 6.43 6.06 6.79 6.43 6.79 6.69 5.76 6.68 6.41 5.83 6.46 6.5 5.94 6.69 6.81 

Std Dev 1.88 2.31 1.86 1.93 1.88 2.3 1.91 2.5 2.41 2.17 2.48 2.64 1.69 2.24 2.05 

Confidence 

Interval 

0.67 0.83 0.67 0.69 0.67 0.82 0.68 0.89 0.86 0.78 0.89 0.95 0.6 0.8 0.73 

P- value 0.382135 0.77585 0.279259 0.500624 0.199159 

 

2. Texture: 

1). Sample 286 

 

Firmness                 

(Peak Force)  Springiness 

Sample 

286 

Mean 

Compressive 

Force Force at 60 seconds 

Force after 60 

seconds 

divided by the 

peak force 

 (g) (g) (%) 

Mean 112.8 74.5 66% 

Std Dev 9.7 6.1 0.015 

C.I. 10.98 6.9 0.017 
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2). Sample 439 

 

Firmness                 

(Peak Force)  Springiness 

Sample 439 

Mean 

Compressive 

Force 

Force at 60 

seconds 

Force after 60 

seconds and divide 

this by the peak 

force 

 (g) (g) (%) 

Mean 134.8 90.6 67% 

Std Dev 4.9 2.8 0.008 

C.I. 5.5 3.2 0.009 

 

 

 

3). Sample 183 

 

Firmness                 

(Peak Force)  Springiness 

Sample 

183 

Mean 

Compressive 

Force 

Force at 60 

seconds 

Force after 60 

seconds divided by 

the peak force 

 (g) (g) (%) 

Mean 137.7 79.5 58% 

Std Dev 8.1 2.6 0.021 

C.I. 9.2 2.9 0.024 
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4) ANOVA test for the three samples for firmness  

 Firmness Springiness 

183 286 439 183 286 439 

P-value 0.008716 0.00154 

 183 vs. 286 183 vs. 439 286 vs.439 

P(F<=f) one-tail 0.413163 0.304091 0.381198 

 

3. Nutrition 

 Serving 

size 

kilocalories Fat Cholesterol Sodium Sat fat Sugar 

Canola oil 8 svg 960kcal 112g 0 0 8g 0 

Mayonnaise 8 svg 720kcal 80g 40mg 720mg 12g 0 

Dressing 8 svg 320kcal 28g 39.2mg 840mg 4g 8g 

Cake mix 1 pc 206.6kcal 7.96g 30.3mg 227.31mg 2.21g 19.12g 
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Discussion: 

     I used AVONA to analyze the raw data and get the results above. From the mean, 

standard deviation, and confidence, I cannot make sure the difference among the three 

samples, so I used AVONA to calculate the P value and compared it with 0.05. The P value of 

overall appearance, springiness, flavor, moistness, and overall acceptability are all less than 

0.05, so there is no significant difference between every two samples. The results mean when 

analyzing the five characteristics of the three chocolates, they are not significantly different 

from each other. The three different types of chocolate cakes have no significant difference 

and all can be accepted by people. Because of the higher the score the better the product, 

sample 286 was preferred one. We reject the null hypothesis. 

     After analyzing the data of the texture and springiness, I compared the means of the 

samples and got the result. The springiness was done by a formula:     

 F60/Fmax x 100%= % recovery 

Sample 183 (mayonnaise) had the highest Firmness, and sample 439 (dressing) had the best 

Springiness. From the sensory test, I got sample 183 had the best springiness according to the 

higher the score the better the product. The difference between the two results may cause by 

the people who taste the samples, or may be because the samples that provided for the texture 

not part of the samples for sensory test. I ran an ANOVA test of the firmness for the three 

samples, and the P-value is smaller than 0.05, so the significant difference existed. I did F test 

next, and I found there was no significant different between each two samples. 

     From the nutrition table, canola oil contains more fat than others, which indicates why 

people liked sample 286 (oil) more. Dressing contains the highest sugar while oil and 



mayonnaise do not have sugar. Dressing also contains the highest sodium among the three 

materials. We also can indicate that the one made with canola oil is the best nutritional one 

after comparing with others from the nutrition table. 

     The difference between the samples, I think it is caused by the different ingredients of 

dressing and mayonnaise. Mayonnaise, which contains egg yolk, can hold the chocolate 

power together, while dressing, which has more sugar than mayonnaise, influences the 

springiness. Also, fat can influence the flavor, texture, and moisture, and the sample which 

contains more fat will have the best flavor. 

 

Conclusions 

     Fat content influences the flavor and texture according to the results. According to our 

results, the one with oil was the best one among the three samples. And also sample 183 

(mayonnaise) had the highest Firmness, while sample 439 (dressing) had the best 

Springiness.  

I have learnt a lot from the process. I learnt how to work with others, how to do the 

sensory test more efficient, how to measure the texture, and how to analysis the data. We 

have done the project successfully. 
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