GOT YOGURT?
By Student Name

INTRODUCTION
I got the idea for my science experiment because I like to eat yogurt. My mother told me she used to make yogurt in college, and I asked her how to make it. She showed me a recipe, and the recipe called for a culture of bacteria. I also got a new microscope that connects to the computer and I wanted to use it to look at bacteria. I searched the Internet to learn more about bacteria and I found a page about good and bad bacteria and how they multiply. That’s what led me to this science experiment!
PROBLEM
The recipe says it takes five to six hours for the yogurt to thicken. Six hours is a long time and it is not convenient. If I make the yogurt after school it is not done by my bedtime. If I make the yogurt before school, then it’s done before I get home from school and I can’t put it in the refrigerator. I wanted to find a way to make yogurt in less time.
HYPOTHESIS
My hypothesis is if I double the amount of the good bacteria in the yogurt recipe, the yogurt will not take as long to make. I think this because when bacteria multiply they double. First there is 1, then 2, then 4, 8, 16, 32, and so on. As the bacteria grow, the yogurt gets thicker. So the more bacteria I use, the faster the yogurt will thicken.
RESEARCH
In my research I learned that bacteria grow, eat, and then reproduce. If the conditions are right (such as the right temperature and the right environment), each bacterium grows slightly in size or length. A new cell wall grows through the center of the bacterium, and then the bacterium splits into two identical daughter cells. I found a Web site that showed real E.coli bacteria growing and splitting. First there was one. After about 20 minutes there were two. Then after 20 more minutes there were four. Then there were eight, then sixteen, then thirty-two, and so on. Within just a few hours there was a colony of hundreds of bacteria.
I also learned that not all bacteria are bad. Some bacteria can cause disease, but others can cure. For example, antibiotics are made from bacteria. We also use bacteria to make several foods. We use bacteria to make cheese and buttermilk from milk. We use bacteria to make vinegar from alcohol.
We also use bacteria to turn milk into yogurt. The good bacteria used to make yogurt are called Lactobacillus bulgaricus and Streptococcus thermophilus. Even though they sound like bad bacteria, they are good for your body. The good bacteria can be considered as friendly bacteria. The good bacteria fight off the bad bacteria in our bodies. It is important that the good bacteria stay alive and are consumed in large numbers to be effective. The good bacteria must outnumber the bad bacteria. The good bacteria produce natural antibiotics, which fight the bad bacteria. Friendly bacteria can promote good health.[footnoteRef:2] [2:  Dannon Yogurt Products. “The History of Cultures.” 13 May 2002. <http://www.dannon.com/pages/dannon_browser.cfm/mode.article/jid.15/aid.182/>.] 

As Pat Kendall, a food science and human nutrition specialist, says, “Yogurt deserves its reputation as a healthful food.” Yogurt contains protein, potassium, magnesium, vitamin B-12, riboflavin, and zinc. It is low in fat and it helps the immune system. The good bacteria in yogurt aid digestion. It can even help fight acne.
When you make yogurt, you must heat milk to boiling to kill the bad bacteria in the milk. Then you let the milk cool before adding the good bacteria so the good bacteria will not be killed. You add the good bacteria to a small amount of the milk. This is called inoculation. The good bacteria need temperatures around 115o F to grow. The mixture is then put in the yogurt maker to keep the yogurt at the right temperature constantly so the good bacteria can reproduce. This is known as incubation. During incubation the good bacteria feed on the sugar lactose in the milk and turn it into lactic acid. The lactic acid makes the milk turn into curds. This process is called coagulation. The clear liquid which remains is called whey. You can eat the whey and it is good for you because it is loaded with vitamins and potassium.
When the yogurt is thick enough, you put it in the refrigerator to stop the bacteria from multiplying.[footnoteRef:3] The refrigerator should be kept closed for at least four hours. [3:  Manning, Edna. Natural Life Magazine #43. “Yogurt—Food of Centenarians.” 14 May 2002. <http://www.life.ca/nl/43/yogurt.html>.] 

I wanted to see the bacteria multiply so I made a batch of yogurt and put some of the mixture in a petri dish and looked at it under my microscope. I couldn’t see anything but I remembered from a Web site that if you mix milk and vinegar you can get an example of coagulation. So I used my microscope to look at what happens when you mix milk and vinegar. I was able to see curds forming in the milk. I recorded a video showing what happens when you add a couple of drops of vinegar to milk. I made another video that showed water added to milk. In that video there is nothing much to see.


[image: M&WsnapshotB2]When I compared the first video to the second one I noticed a big difference and then I understood coagulation. Because I cannot show the videos in this report, I took snapshots and [image: M&Vsnapshotb3]this is what they look like.
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I was surprised to learn that using just a small amount of starter is better because more of the starter makes the bacillus crowded. I read in a recipe that if you add too much starter more whey will appear at the top of the yogurt.[footnoteRef:4] [4: Author Unknown. “Cheap-Quick_&-Easy Homemade Yogurt.” <http://surfboard.surfside.net/prussell/
Yogurt.htm#ingredients>.] 


THE EXPERIMENT
Materials
	Materials I needed to complete this experiment were:
· 6 six-ounce jars with lids
· Measuring cups
· Measuring spoons
· Large sauce pan
· Cooking thermometer
· Yogurt maker
· 1 petri dish
· 1 IntelPlay QX3 computer microscope
· A few drops of apple vinegar
· A few drops of water
Ingredients I needed to make the yogurt recipe were:
· 1 ½ teaspoons of Yo`gourmet (A yogurt starter mix)
· 4 cups of 2% milk
· 1/3 cup of dried non-fat milk
Procedures
1. I plugged in the yogurt maker to preheat it.
2. I poured 1 quart of milk into a saucepan, added the powder milk, and stirred thoroughly until the powder milk was dissolved.
3. I heated the mixture slowly while constantly stirring, bringing it just to boiling.
4. I then let the mixture cool to 120 degrees F.
5. Then I added 1 teaspoon of culture (yogurt starter mix) into the mixture.
6. Then I divided the mixture evenly so that there were 2 cups of mixture in two different bowls.
7. Then I put ½ teaspoon more culture in one of the bowls.
8. I poured the mixture with the regular amount of culture into five jars. Each jar had a different color lid so I could identify it.
9. Then I poured the mixture with the extra amount of culture into five other jars. Each of those jars also had a different color lid.
10. I wrote down which jars had the regular mixture and which jars had the mixture with the double amount of culture.
11. After all that I placed the ten jars in the yogurt maker. Then I wrote down the time.
12. After the first three hours, I checked the jars every 15 minutes to see if the yogurt was thick enough. I knew the yogurt was thick enough if it moved away from the side of the jar in one piece when I tipped the jar at an angle.
13. I took samples of my yogurt mixture and looked at them under the microscope. But the microscope did not magnify large enough for me to see the bacteria.
14. I poured some milk in a petri dish and put it under the microscope. Then I added drops of water and recorded a video.
15. Then I cleaned the petri dish, added more milk, and this time I added drops of vinegar and recorded a video.

Results
When the yogurt was complete I compared the regular yogurt with the yogurt that had double bacteria. I didn’t see any difference in the texture. Also both yogurts tasted the same. The double bacteria yogurt had formed more whey.
	The following table shows the start and end times for the five batches of yogurt that I made. It also shows how much time it took for incubation.
	
	Regular Bacteria
	Double Bacteria

	Batch
	 Start
	End
	Time
	 Start
	End
	Time

	1
	4:43
	10:00
	5:17
	4:43
	9:30
	4:47

	2
	4:45
	9:45
	5:00
	4:45
	9:15
	4:30

	3
	4:35
	10:10
	5:35
	4:35
	9:25
	4:50

	4
	5:13
	10:30
	5:17
	5:13
	10:00
	4:47

	5
	4:33
	9:25
	4:52
	4:33
	9:00
	4:27



CONCLUSION
I was hoping that if I doubled the amount of bacteria, I could save a lot of time when I make yogurt. Unfortunately if you double the amount of bacteria called for in the recipe it only saves about 15 to 30 minutes. Even though it doesn’t save a lot of time, there is one good thing about doubling the amount of bacteria. The more good bacteria you eat the more beneficial it is for your health.
I enjoyed doing this experiment because I learned about good and bad bacteria and how they grow. I also learned about how good yogurt is for you and how it can keep you healthy. The benefits of eating yogurt amazed me.
I now know that you can save money by making your own yogurt. You don’t have to buy the yogurt starter mix. You can use a little bit of the yogurt that you’ve already made to start a new batch of yogurt. When I was making the yogurt I used a starter mix instead of yogurt because I wanted to make sure that each batch of yogurt I made in the experiment had the exact same ingredients.
And I learned something else. I know what Miss Muffett was eating when she ate her curds and whey. She was eating YOGURT!
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