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Purpose

This experiment was designed to help gain experience in the preparation of various milk foams and white sauces.  The students were to come more familiar with different milk products and their appearance, aroma, flavor and consistency. The students were to compare different variations of vanilla pudding using sensory tests. The students were to indicate the significance of heat and acid acting on fresh milk.
Methodology

There were five parts to this experiment. Part one was basically a sensory test of eight different types of milk products. The students tested each products appearance, aroma, flavor and consistency. The milk products tested were soymilk, acidophilus, goat milk, buttermilk, evaporated milk, sweetened condensed, half and half, and whipping cream. 
The second part was a test of the effect of heat and acid on fresh milk. The students added milk to a saucepan and recorded the results of the effect of the heat on the milk. The students also added vinegar to milk and recorded the results after 30 mL had been added. 
The third part consisted of different variations of a basic white sauce. The recipe called for two tablespoons of all-purpose flour, two tablespoons butter, one-half teaspoon salt and one cup of whole milk. The remaining kitchens made different variations of this basic white sauce. The first variation used one tablespoon of all purpose flour instead of two. The second variation used three tablespoons of all purpose flour instead of two. The third variation used four tablespoons all purpose flour instead of two. The fourth variation used one cup of skim milk instead of whole. After these were made, the students did a linespread test to measure the viscosity of each recipe.

The fourth part was similar to the fourth part. One kitchen made a basic recipe of vanilla pudding that called for one-third cup granulated sugar, three tablespoons cornstarch, one-eighth teaspoon salt, two cups whole milk, one tablespoon butter and one teaspoon vanilla extract. The remaining kitchens did different variations of this basic recipe. The first variation used reconstituted dry milk instead of the whole milk. The second variation used soy milk instead of whole milk. The third variation used one cup of whole milk instead of two cups, and added eight ounces of yogurt after the pudding had been made. These recipes can be found on page 92 of our laboratory manual. After the vanilla pudding and the variations were made, the students did a sensory test of appearance, flavor and texture on them.
In the fifth part the students were to create different milk foams. The students based the variations off of simple guidelines. One hundred and twenty five milliliters of cream were beat until a soft peak formed. The students then put the foam in a funnel on top of a graduated cylinder and measured the height. They then waited thirty minutes to measure the liquid in the graduated cylinder and how much the foam reduced. The first variation used a chilled bowl to whip the cream in. The second variation used a warm bowl at room temperature to whip the cream in. The third variation used evaporated milk for the cream, and added five milliliters of lemon juice. The fourth variation used reconstructed non-fat dry milk solids for the cream, and added five milliliters of lemon juice. The fifth variation used buttermilk for the cream. All of the recipes can be found on page 92 of our laboratory manual. 
Results

Each of the following tables showed each specific part that was performed. Table 1 shows the first part that was carried out with the milk product sensory test. This table shows a comparison of different types of milk with their appearance, aroma, flavor and consistency. Table 2 show effects of heat and acid on fresh milk.  The casein is the part of the milk that is develops film on the top surface when heated. The denatured proteins are responsible for the precipitation on the bottom of the pan and can also contribute to browning that we saw on the bottom of the pan. The effect of acid on fresh milk was apparent. As the vinegar was added the PH dropped and the final addition of vinegar made the milk curdle. Table 3 shows the viscosity of the different variations of the basic white sauces made. Table 4 shows the sensory tests done on the different variations of the vanilla puddings. Table 5 shows the sensory tests done on the different variations of the milk foams. It also shows the whipping time, height and drainage comparisons. 
[image: image1.emf]Type of Milk Apperance Aroma Flavor Consistency

Soymilk Yellowish/Cream Nutty/Beany Chalky/Beany Medium Low

Acidophilus Cream/Milky None Vanilla/Milky Low

Goat Milk Light White Strong Milk Sour Low

Buttermilk Cream Sour Sour Meduim High

Evaporated Milk Dark Cream/Ivory Strong Milk Cheezy Meduim High

Sweetened Condensed Milk Dark Cream Sugar Sugary Very High

Half and Half Light White Sour Milky Thick/Full Low

Whipping Cream White Milky Bland High

Table 1: Milk Product Sensory Test
[image: image2.emf]Milk Component on Surface Casein

Milk Component on Bottom Denatured Protein

Milk Component Browing Bottom Denatured Protein

Amount PH

5 ml 6.14

10 ml 6.00

15 ml 5.80

20 ml 5.60

25 ml 5.20

30 ml 4.90

Effect of Heat

Effect of Acid


Table 2: Coagulation of Fresh Milk with the Effects of Heat and Acid
[image: image3.emf]Variation Linespread

1 10

2 25

3 10

4 11

5 17, 25


Table 3: White Sauce Variations Tested with the Linespread Test
[image: image4.emf]Variation Appearance Flavor Texture

2 cups whole milk Very Milky/Light Cream Milky Smooth

Non-fat dry milk Creamy Vanilla Smooth/Very Thick

1 cup whole milk with yogurt Chucky/Tapeoka like Vanilla Chunky

Soy milk Dark cream color Sugar Thick yet smooth


Table 4: Vanilla Pudding Variations with Sensory Test

[image: image5.emf]Treatment Whipping Time Height 0 min Height 30 min Drainage 30 min Texture Flavor Mouthfeel

Cold Bowl 4.5 min same 6.8 cm 0 ml Thick chuncy cheese Bland Like creamcheese

Warm Bowl 5 min 6.4 cm 5.9 cm 1 ml Frofthy Bland Smooth

Evaporated Milk 9 min no foam formed no foam formed 73 ml Bubbly Milk Bland Smooth

NFDM 10/15 min same 4.5 inches 12 ml Very Frofthy Bland Very Foamy

Buttermilk 6 min ------------- ------------------------- ----------- Very Chunky Bitter Chunky

Table 5: Milk Foam Variations with Compared Sensory Tests, Height and Whipping time

Discussion

The effect of heat on fresh milk is quite apparent visually. One can see a film on top, this is the casein or fat of the milk. There is also precipitation that gathers on the bottom of the pan, this is the denatured whey protein. These denatured when proteins also can contribute to the browning on the bottom of the pan. (Brannan 2007)  This can be compared to a previous experiment done on the heat and ph effect on milk (Anema, Kim Lee, Klostermeyer 2007). 

In the linespread test in third part we concluded that the second variation (one tablespoon flour) had the highest linespread vaule. There may have been an error here because the linespread value for the third and forth variations had lower values. This seems improbably knowing that there was only one tablespoon of flour added to the second variation. It should have been a lower value than the third and forth variation. The thicker consistency should have had a lower value for the linespread test. That was the only discrepancy. 

The vanilla pudding sensory tests showed that the different variations on the pudding have different appearances, flavors and textures. They are all very unique. They all varied from smooth to thick and from a dark cream color to a light cream color. 

The milk foams showed were all very unique and showed different heights and drainages. They also all provided different textures, flavors and mouth feel. The cold bowl variation had very thick foam, and this was due to the bowl being cold. It allows the cream to thicken faster. The opposite happened for the warm bowl variation. The evaporated milk foam did not even form. This may have been due to the lemon juice that was added. 

Summary and Conclusions

This experiment demonstrated a very diverse outlook on milk. It showed many different varieties of milk products, and how to incorporate them into recipes. When these milks are added into recipes the recipe can further be altered to affect the appearance, aroma, flavor and consistency. It also demonstrated the importance of the effect of heat and acid on fresh milk. This concept is a very important to grasp because it helps define what milk is made of and how it can be altered. Casein is responsible for the film on top of the milk’s surface, and the denatured whey protein is responsible for the precipitation and browning on the bottom of the pan when the milk is heated. The acid effects the milk by making it curdle and thicken. This is similar to the effect an enzyme called Rennin has on milk (Brannan 2007). This experiment also demonstrated that different viscosities can be given to different variations of a white sauce. This can be helpful to the students because they are not enlightened on how to make a variety of sauces that can be used and many different dishes. The different variations of the vanilla pudding and milk foams can inspire other ways they could be used in other recipes because they all are very unique. Many students in the laboratory will go on to be involved with the food business. Knowing what milk is made of, different factors that affect it and all the different varieties is a very important aspect of assessing food. 
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