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Food Preservation

Thursday May 19, 2005

The objective for today is to become familiar with the most important food preservation techniques worldwide.  Debbie Nelson, who gives cooking classes in Olympia, will be working with us.  We will divide in six groups and circulate through the six stations.

1) Smoking and curing of salmon and bacon. Demonstration (20 min.) Smoked salmon and bacon will be finished later in the evening.

Three groups will be working in the main classroom of the farmhouse.

2) Drying of rhubarb-ginger leather.  This will be cooked on a hotplate and dried in the oven as a group.  It will be divided up on Friday to take home.

3) Freezing of carrots.  The carrots will be blanched on the hotplate and frozen. Everyone takes a bag home.

4) Fermentation of the Korean Kim-chee.  Assembled in main classroom.  Everyone takes a bag home to ferment.

These next three groups will be working in the kitchen.

5) Cheese-making of ricotta cheese.  Will be used for raviolis for dinner.

6) Canning of whole tomatoes and tomato sauce.  Pint jars of sauce or whole tomatoes to be taken home the next day.

7) Pickling of beets. Everyone will be able to take home a pint jar the next day.

8) Root cellar demonstrating cooling or refrigeration.  Outside in one of the parking areas near the farmhouse is a student built root cellar.

Smoke Curing

Smoking is another venerable preservation technique that is actually a kind of slow, low-temperature cooking. But it is also a chemical treatment. Smoke is a very complex material, with upward of 200 components that include alcohols, acids, phenolic compounds, and various toxic, sometimes carcinogenic substances. The toxic substances inhibit the growth of microbes, the phenolics retard fat oxidation, and the whole complex imparts the characteristic flavor of burning wood to the meat. Salt curing and smoking are often combined to minimize the fat oxidation that salt encourages. A recipe for ham that has come down to us in the Latin cookbook of Apicius uses this double treatment: it directs the cook to salt the meat for 17 days, dry it for 2 in the open air, oil it and smoke for 2 days, and then store it in a mixture of oil and vinegar.

-- From MacGee, H. 1984. On Food and Cooking.

Smoked Salmon – From the Cable TV show “Good Eats”, chef and host, Alton Brown

· 1 cup kosher salt 

· ½ cup sugar 

· ½ cup dark brown sugar 

· 1 tablespoon crushed black peppercorns 

· 8 cloves of garlic

· 2 large salmon fillets or sides, pin bones removed

In a bowl, mix together salt, sugar, brown sugar, garlic and peppercorns. Spread extra-wide aluminum foil a little longer than the length of the fish and top with an equally long layer of plastic wrap. Sprinkle 1/3 of the rub onto the plastic. Lay 1 side of the fish skin down onto the rub. Sprinkle 1/3 of the rub onto the flesh of the salmon. Place second side of salmon, flesh down onto the first side. Use the remaining rub to cover the skin on the top piece. Fold plastic over to cover then close edges of foil together and crimp tightly around the fish. 

Place wrapped fish onto a plank or sheet pan and top with another plank or pan. Weigh with a heavy phone book or a brick or two and refrigerate for 12 hours. Flip the fish over and refrigerate another 12 hours. Some juice will leak out during the process so make sure there's a place for the runoff to gather. 

Unwrap fish and rinse off the cure with cold water. Pat salmon with paper towels then place in a cool, dry place (not the refrigerator) until the surface of the fish is dry and matte-like, 1 to 3 hours depending on humidity. A fan may be used to speed the process. 

Smoke fish (see Note) over smoldering hardwood chips or sawdust, keeping the temperature inside the smoker between 150° F and 160° F until the thickest part of the fish registers 150° F. Serve immediately or cool to room temperature, wrap tightly and refrigerate for up to 3 days.  

 Smoked and Cured Bacon 

From Jim Hutson, Whispering Springs Farm

· 1 lb. pork 

· 2 T (tablespoon) salt 

· 2 T(tablespoon)  black pepper 

· 1 T (tablespoon) red pepper flakes 

· 1/2 cup honey 

· Water to cover the meat in a glass or enamel pan 

Freeze meat for 30 minutes to form ice crystals to break the cells and open it to the brine (salt solution). Remove from freezer and put in pan with all dissolved ingredients in hot water. Leave in refrigerator for 24 hours, turning once so that it is well covered. Smoke until 140° F internal temperature (use a meat thermometer) if you want to cook as bacon later or allow temperature to get to 160° F to be fully cooked.
Notes

Drying

Since most foods contain high percentage of water through dehydration, 10 pounds of fresh food can be reduced to about 1 to 2 pound of highly concentrated foodstuff. Air movement is the key in drying produce. At its simplest, small pieces of food can be sun-dried. If air is dry enough, if the sun is hot enough but not scorching, if the food is cut properly, and if there are no insects, dust, or other pollutants, good dried food with little effort can result. Electric dehydrators are easy and effective to use for all kinds of produce, and are a great investment if planning to make dried food regularly. However, a common oven can do the job as well.

    --From: McClure, S. (Ed.). 1998. Preserving Summer’s Bounty. Rodale.
Rhubarb Leather

From www.waitrose.com
For one group of 8 people.

· 3 c. Rhubarb – chopped 

· 1 2/3 c Sugar 

· 1 T (tablespoon) Ginger (optional)

Put the rhubarb and ginger in a saucepan. Heat gently until it starts to release its juices. Add the sugar and continue to cook gently until the sugar has dissolved. Raise heat and simmer for 15 to 20 minutes, until the rhubarb is very soft and all excess liquid has evaporated. Let mixture cool a little and then blitz in a food processor to a thick puree. The mixture should be as lightly whipped cream. Preheat the oven to its lowest setting. Cover baking sheets with non-stick foil. Spread the puree in an even 1/4-inch layer across the sheets. Dry in the oven for six hours, or overnight, until firm and pliable with no sticky spots. Peel the leather from the foil and cut into squares or triangles. Store in airtight containers.

Notes
Fermentation

Fermentation refers to the activity of bacteria and fungi. These microbes break complex compounds, like sugars, into simple substances, such as carbon dioxide and alcohol. Because these simple substances are toxic to food-spoiling microbes, they act as natural preservatives for food. Before refrigeration, fermentation was a primary method of food preservation. Builders working on China's Great Wall ate cabbage fermented in wine. Ghengis Kahn's armies carried pickled food with them on their invasions of Eastern Europe in the 12th century. In the early 18th century, the British Navy carried pickled cabbage to provide sailors with vitamin C to prevent scurvy.  

The Korean government named kim chee (or kimchi) a national treasure. A basic recipe for kim chee consists of vegetables pickled in a solution of garlic, salt, and red chili peppers. It is eaten year-round for its spicy taste and because it contains vitamins C and B. In earlier times, during the fall, women made enough kim chee to last until early spring. In the winter, the kim chee would be buried in the ground, where it was warm, to keep it from freezing. Kim chee, also featured in Korean art, is stored outside in large clay jars called tokes, which are supposed to make kim chee taste delicious. Kim chee is delicious with hot rice.  Fermentation also is involved in wine, yogurt, pickles, bread and sauerkraut (same recipe as kim chee but use only round green cabbage and salt).

     --Nakakura, www.accessexcellence.org

Kim chee 

From: Jeanine Nakakura, Mixed-Plate Biology, Hawaiian Style: Kim Chee Fermentation, 

Kaimuki High School, Honolulu, HI, www.accessexcellence.org

Enough for one group of eight people

· 6 plastic ziploc-type bags (small)

· 1 2-3 lb head of Chinese cabbage (Brassica rapa ), also known as "won bok", "nappa" or "petsai"; cut into 4-cm chunks

· chopped carrots and/or radish to taste

· chopped red chili pepper or chili powder (not the type to make chili; amount depends on your tolerance for spiciness)

· 3 cloves garlic, thinly sliced

· 20 grams (3 tsp) non-iodized (pickling or kosher) salt

· litmus pH paper or red cabbage juice (to test pH)

Put one ziploc bag into another (to prevent leakage and odors). Layer 1/6 of the cabbage, 1/2 of a garlic clove, chili pepper (to taste) and 3.3 grams (1/2 tsp) of salt into the ziploc bags. Shake the bag to distribute the salt and other ingredients. 

1. Press down occasionally over the next hour. 

2. In a few hours, the cabbage should release water and shrink in volume by 1/3 to 1/2. Make sure the cabbage is covered by juice at all times to prevent microbes from growing. Leave out in a cool, well-ventilated (the smell can be quite strong) place for 2-3 days and then refrigerate. When the pH drops to about 3.5, (about 2 days to 2 weeks, depending on the temperature) the kim chee is ready to eat. If the kim chee tastes too salty, dilute with water.

Even though we can’t see microbes without a microscope, we can see, smell and taste evidence of their activity.  The cabbage to be covered by the juice so that it is kept anaerobic (without oxygen).  We are cultivating the anaerobe (Lactobacillus), an organism that grows best where there is no oxygen. Salt helps to release water and sugars from the cabbage cells and Lactobacillus uses the sugars to make lactic acid. The more lactic acid is produced, the lower the pH.  However, when you expose the bag's contents to air, you allow different kinds of microbes to grow and that is why you must refrigerate the kim chee after 3 days. As you press down on the cabbage, bubbles of carbon dioxide will rise to the surface. 

The warmer it is, the faster the kim chee ferments. If your house is a steady 25°C (75° F) or more, kim chee is ready within two days. Measure the acidity of the kim chee juice daily with pH paper or red cabbage juice. The kim chee is ready to eat when the pH drops from 6.5 to 3.5 (or when it tastes good to you!). With the red cabbage juice, a pH of 3.5 is a reddish-purple color. 

Notes

Freezing

The process of freezing stops the respiratory process and thereby kills the tissue. Most, but not all, of the water in the cells crystallizes stopping most chemical activity. One side effect of freezing is the damage done to cell structure by the water crystals, which can puncture cell membranes and walls. The result is tissue that is less able to hold water and so is less crisp than when fresh. Although freezing temperatures greatly reduce enzymatic and other chemical activity, they do not eliminate them, and the possibility of spoilage remains. As a result, vitamin content and color can suffer. 

The solution is called “blanching”, introduced more than 50 years ago to prevent the enzymatic processes turning frozen vegetables into unnatural colors and disagreeable flavors. In this process the food is immersed in rapidly boiling water for a minute or two, just enough time to inactivate the enzymes, and then just as rapidly immersed in cold water to stop further cooking and weakening of the cell walls. If vegetables are to be frozen for more then a few days, they should be blanched first. Frozen vegetables should be cooked immediately rather than thawed first. Thawing gives microbes and any remaining enzymes time to do harm. Since frozen tissue no longer respires, its wrapping should be as air and water tight as possible. Surfaces left exposed to the relatively dry atmosphere of the freezer may develop freezer burn.

Fruit is rarely blanched because the resulting changes in flavor and texture are less acceptable in a food that is normally eaten raw. Packing it in a solution of sugar and/or ascorbic acid can prevent enzymatic browning in frozen fruit. Sugar will also improve the texture of frozen fruit by being incorporated into the cell wall material, which becomes stiffer.  Vegetables such as tomatoes, leeks, onions and sliced peppers can be frozen whole without blanching. 

  --From MacGee, H. 1984. On Food and Cooking.

Freezing carrots

From: McClure, S. 1998. Preserving Summer’s Bounty. Rodale
Harvest carrots while still tender and mild-flavored.  Trim, wash and peel about a pound per person.  Freeze small carrots whole.  Cut into ¼” cube or slices.  Blanch in boiling water for two minutes for small pieces, three minutes for larger, five minutes for whole carrots or in steam for four minutes for small pieces and five minutes for larger.  Lay out in single layer in the colander.  When done, dump into colander in ice-water bath until cool.  Dry and put in LABELED (name, crop and date) freezer bags and put in freezer.

For freezing instructions for each individual crop check the above book or other reference.  

Notes

Cheese Making

From: www.home.uchicago.edu
Roughly speaking, milk contains 3 different proteins with very different properties: casein, lacto albumin, and lacto globulin. Most cheeses of the world are formed from curd precipitation. There are two usual different patterns of curd precipitation and one special one. 

The first is soft acid cheese such as Cottage or Cream cheese, precipitation occurs at room temperature in 5 to 16 hours as a result of an acid, usually lactic acid (can be obtained from different sources like old whey, but it might be lemon juice or vinegar), exerting an effect on the casein protein alone. The pH at which this precipitation occurs is 4.7. This cheese is very acid since the only principle used to coagulate the curd is acidity. Also the other two proteins remain liquid and are not part of the cheese. 

The second is hard ripened sweet cheese such as Swiss, Cheddar, or Provolone, precipitation occurs at elevated room temperature in 30-45 min. as a result of an enzyme, rennin (not acid at all), exerting an effect only on casein (the other two proteins are not affected by rennin) which precipitate. The acidity is very low, pH, 6.2, at which this precipitation occurs, so the cheese is sweeter. In both these patterns the protein of the uniform gel formed is casein. Other milk proteins are not precipitated. 

The third type is what we will be making today.  Ricotta, Impastata and Queso Blanco precipitation patterns are neither of the above two. An optimum level of added acid (still less then the level used for Cottage Cheese) and high heat in the milk, which substitutes for the not very high level of acidity in the milk. Chemically the precipitation results from a partial dehydration of all the proteins of milk and an accompanying high rate of particle collision induced by high heat. The pH is low enough to accelerate the precipitation but high enough to give the cheese a sweet curd. That leads to a unique form of precipitation where at pH 6.0-5.4 (so a level of acidity intermediate with Cottage Cheese and Swiss Cheese). Chemically and nutritionally all three proteins of milk, casein, lacto albumin, and lacto globulin, precipitate either fully or partially.

 
Traditional Italian ricotta cheese making is a little different then our method today. First these folks prepare cheese (any cheese using the first two methods from above). This implies they you use up casein only from their milk. What is left, whey, still contains lacto albumin and lacto globulin, the other two proteins. Then they add some acid to the whey, and heat it up to 90 degree C and obtain the flocculation (coming to the surface) of the other two protein. In fact Ricotta literally means “cooked again”. Notice that Ricotta made in this way contains no casein! And most of the fats of milk are not there since they were gone with casein. That’s why ricotta is a lean cheese. So a good definition of ricotta excludes casein. So if you prepare ricotta home, using milk or cream, you are not strictly making ricotta, since adding vinegar or lemon juice to milk will include in your final product casein and the fats that come with it. What is true, is that you prepare something very nice that has the texture of ricotta.

Ricotta Cheese

From: http://www.bellaonline.com/articles/art28988.asp
· 1 gallon whole milk

· 1/4 cup of vinegar

The easiest cheese for all to make is a ricotta. Take one gallon of whole milk and heat to 200 degrees F in large pot. If you don't have a thermometer, just wait until the first few bubbles that indicate boiling (212F) is starting. Then stir in 1/4 cup of vinegar. Stir briskly to mix and then remove from heat. Cover and let sit 15 minutes or so. A thick curd should have risen from the milk. It will float to the top. Line a colander with a piece of well washed old sheeting or other fine cotton yard goods. Pour the "ricotta in process" into the colander saving the whey - the clearish left over liquid. If the whey is still cloudy return it to the cook pot and add another 1/4 cup of vinegar. Heat to 200° F and wait for more curd to form. Let site 15 minute covered and pour this into the colander. You now have ricotta cheese at half the price! Use in any recipe that calls for ricotta or cottage cheese.

Notes

Canning

Canning involves the rapid heating of hermetically sealed tin or glass containers. The heat destroys harmful microorganisms and deactivates enzymes, and the tight seal isolates the food completely form external contamination. Since the canned food is to be stored at room temperature after processing, all harmful organisms must be destroyed. Otherwise, once the temperature drops, they will resume their growth and spoil the food.  Botulism can grow in an anaerobic environment and thus must be eliminated through heating.

Tomato Sauce 

From: McClure, S. (Ed.). 1998. Preserving Summer’s Bounty. Rodale.
· About 25 Italian plum tomatoes

· 1 tbsp olive oil

· 1 onion- chopped

· 1 clove of garlic- crushed

· 1 tbsp green pepper- chopped

· 2 tbsp carrots- finely chopped

· 2 tbsp celery- finely chopped

· 2 tbsp parsley- finely chopped

· 1 tsp oregano

· 1 bay leaf

· freshly ground black pepper- to taste

· ¼ cup of lemon juice (if canning)

Loosen the tomato skins by plunging the tomatoes into boiling water for 1 minute, then under cold running water. Remove the skins. Cut the tomatoes into chunks. 

Alternatively, you can just wash and core the tomatoes and puree them in a food processor. Although a bit messy, you save yourself the bother of skinning, and you save some of the tomatoes nutrients. If you like chunky sauce, spare a few tomatoes from the processor, and skin them as above.

Heat the oil in a large, heavy enamel or stainless steel pot, and sauté the onions and garlic. Stir in the green peppers, carrots, celery, and tomatoes; add the parsley, oregano, bay leaf, and black pepper. Simmer, uncovered, for 1 to 2 hours, until thickened, stirring occasionally. Remove the bay leaf.

To can: Add the lemon juice, and pour the sauce into hot, scalded half-pint jars, leaving ½-inch headspace. Seal and process in a boiling-water bath for 35 minutes.

Whole or Halved Tomatoes

From USDA, 1999. Complete Guide to Home Canning and Preserving (Second revised edn.) Dover.

· tomatoes

· lemon juice or citric acid

· salt if desired

Wash tomatoes. Dip in boiling water for 30 to 60 seconds or until skins split; then dip in cold water. Slip off skins and remove cores. Leave whole or halve. Add bottled lemon juice or citric acid to jars. Add 1 teaspoon of salt per quart to the jars, if desired. For hot pack products, add enough water to cover the tomatoes and boil them gently for 5 minutes. Fill jars with hot tomatoes or with raw peeled tomatoes. Add the hot cooking liquid to the hot pack, or hot water for raw pack to cover, leaving ½-inch headspace. Adjust lids and process for 40 min. in boiling water bath canner.

Notes

Pickling

Pickling is an old Chinese invention that allows you to take ordinary vegetables and fruits and turn them into flavorful condiments. Pickling also preserved the texture of vegetables such as cucumbers and zucchini, which wilt under ordinary canning. But while pickling tastes good, they aren’t particularly nutritious. Water-soluble nutrients leach out into the brine. Any food that’s preserved with vinegar or some other acidic solution is a pickle or pickled product, there are actually six distinct kinds of pickling. Today we are making a quick pickle with beets.

Pickled Beets

From USDA. 1999. Complete Guide to Home Canning and Preserving (Second revised edn.) Dover.

· 7 lbs of beets

· 4-cups of vinegar (5%)

· 1 to ½ tsp canning or picking salt

· 2 cups sugar

· 2 cups water

· 2 cinnamon sticks

· 12 whole cloves

· 4 to 6 onions, if desired

Trim off beet tops, leaving 1 inch of stem and roots to prevent bleeding of color. Wash thoroughly. Sort for size. Cover similar sized together with boiling water and cook until tender (about 25 to 30 minutes). Drain liquid. Cool beets. Trim off roots and stems and slip off skins. Slice into ¼-inch slices. Peel and thinly slice onions. Combine vinegar, salt, sugar, and fresh water. Put spices in cheesecloth bag and add to vinegar mixture. Bring to a boil. Add beet and onions. Simmer 5 minutes. Remove spice bag. Fill jars with beets and onions, leaving ½-inch headspace. Add hot vinegar solution, allowing ½-inch headspace. Adjust lids and process 30 min in a boiling water bath at our altitude. 

Notes


Root Cellar

Reference: Bubel, M. and N. Root Cellaring: Natural Cold Storage for Fruits and Vegetables. Storey Books.

