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Praise for Ricki Carroll and Previous Editions of 
Home Cheese Making



“[Ricki Carroll] has inspired artisans from the Loire to Las Vegas. She’s the Billy Graham of Cheese.”


— Barbara Kingsolver, Animal, Vegetable, Miracle


“A thorough and practical guide.”


— Bon AppÉtit


“In the beginning, there was Ricki. In fact, I’m not sure there would have been the revolution we’ve had in American cheese making if not for her. It certainly wouldn’t have been as far ranging, deep, or fun.”


— Clark Wolf, food consultant and contributing authority to Food Arts magazine


“This is a must-read for anyone interested in cheese making! Ricki offers able cheese makers knowledge to excel at their craft and novices a world of information.”


— Jodi Wische, Emmi USA specialty cheeses


“For 20 years, I have recommended Ricki Carroll’s book for home cheese making help. Now Ricki has written an improved and expanded version to serve for the next 20 years.”


— Laura Chenel, founder of Laura Chenel’s Chevre, Inc.


“This book covers everything the novice cheesemaker needs to know about making delicious cheese on the first try.”


— San Francisco Examiner
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Foreword


Two hundred years ago, all American cheese was made in the home. In 1800, nearly 90 percent of the country’s population lived on farms, and making cheese was considered the work of the farm wife, just part of the routine of baking and cooking and other chores. No need for a how-to book like this — cheese making was something every eight-year-old was probably familiar with.


The first cheese factory was begun by Jesse Williams in 1851, in Rome, New York. Food-producing factories were hailed as a liberating force for farm women, releasing them from the demand of daily chores. Eventually people mostly “forgot” how to make cheese. This book came into being in the 1980s in response to an increasing interest in those old homesteading skills.


Ricki’s wonderful work allows modern-day home cheese makers access to the dairy wisdom of centuries past. It also gives us something our ancestors didn’t have — the ability to make dozens of different cheeses in our own kitchen. Two hundred years ago, when you made cheese at home, the odds were high that it would have been the same cheese your mother made. The same one her mother made, and the same one your neighbor made. Knowledge of other cheeses would have been extremely limited. With recipes representing nearly every cheesemaking region, Home Cheese Making puts a world of homemade cheese at your fingertips.


To be clear, as the owner of a business that makes and sells cheese to food lovers all across the country, it’s not like I want you to make all your own cheese. But I strongly encourage you to turn back the culinary clock and start making at least some of your own cheese, the way so many American families did two hundred years ago. I think you’ll find that making homemade cottage cheese or 30-Minute Mozzarella creates a family bond. The sense of achievement, the fun of eating something you made yourselves, and the pleasure of fresh cheese coming to life on your stovetop are pretty magical.


Thanks to Ricki’s diligent recipe testing and nearly 40 years of teaching cheese-making classes, the recipes here really work! With Home Cheese Making in hand, the odds of you making great cheese are very high. Ricki walks you through each step in easy-to-understand, layperson’s language.


For your own sake and for the sake of the country, I really hope you buy — and use — Home Cheese Making. I forecast that within a few months you’ll find yourself starting to serve homemade cheese at holidays throughout the year, making it with your kids for their school lunches, and giving your cheese to friends and loved ones as gifts. Your world will be a tastier, calmer, and more caring place for it.


Ari Weinzweig


cofounder of Zingerman’s Community of Businesses and former president of The American Cheese Society
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Introduction




The Art of Cheese Making


Those of us who remember our first attempts at bread making look back with an indulgent smile upon the bowl of sticky, disobedient dough that clung to everything it touched and defied our inexperienced hands at every turn. The smile is possible because we also remember when we finally beat the dough into submission and it did everything the cookbook promised it would. We kneaded it into a wonderful elastic mass that rose up gloriously under its dampened cloth cover and soon filled the entire house with that heavenly smell.


No one seems to know why the art of bread making fled the factories and settled with delicious comfort in our homes so far ahead of the art of cheese making. Bread, wine, and cheese, besides being (collectively and individually) among life’s greatest pleasures, share another bond: They are all produced by the fermentation process. Bread rises in the pan, and wine matures through the reaction of yeast and sugar. Cheese, as if by magic, emerges from a pot of milk through the action of bacteria and lactose (milk sugar).
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Preserving the Past


This book is designed to keep alive the art and enjoyment of home cheese making. Just as there’s a knack to handling bread dough, there are tricks to turning milk into cheese. You may have learned to make bread by watching your mother or grandmother. Today, there are more and more mothers and grandmothers — as well as aunts, uncles, siblings, and friends — who can be counted on to hand down the techniques of cheese making to the next generation.


If you follow the directions carefully (especially the ones about cleanliness), I can almost guarantee success — and the undeniable thrill of watching your friends smack their lips over slices of your very own Gouda while you say, “I made it myself!” But on the off chance the going gets rough, the curds won’t set, or your cheese turns out less than perfect, you can refer to the troubleshooting section. And there is always help available to guide you at www.cheesemaking.com. Keeping good records is helpful to you and will enable us to help you better (see the Homemade Cheese Record Form example).






Cheese, the Original Slow Food


In our fast-paced world, any organization whose official symbol is the snail must have its heart in the right place. Slow Food is an international movement that started in Italy in 1986 as a protest against McDonald’s bringing its golden arches into historic Rome.


But Slow Food isn’t just against change: It is a growing voice in favor of family farms, sustainable agriculture, biodiversity, eating seasonally and regionally, and many other laudable goals. Most of all, Slow Food’s message is this: Food should taste good. That means using fresh ingredients, careful preparation, and respect for recipes and traditions lasting for generations. “Slow food” often is simple food. It tastes best eaten at a table with friends and family.


Cheese may be the original slow food. Slow is the only way to go if you make cheese, wine, beer, bread, or even pickles, which all require age-old processes that cannot be rushed. Slow Food appreciates the care home and farmstead cheese makers take in recalling the old alchemy of transforming milk into cheese every time you slowly warm milk, gently stir the curds, and patiently wait for your cheese to ripen to perfection.
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In the Beginning   . . .


Cheese is one of the earliest foods made that people still consume. It dates back to the initial domestication of animals, estimated to at least 9000 bce. Archaeologists have established that cheese was well known to the Sumerians (4000 bce), whose cuneiform tablets contain references to cheese, as do many Egyptian and Chaldean artifacts. It was a staple in biblical times, along with honey, almonds, and wine, and is associated with stories of great daring: David was delivering cheese to Saul’s camp when he encountered Goliath.


It’s fun to speculate about how cheese may have been discovered. I like the oft-told tale about the nomad who poured his noon ration of milk into a pouch made from the stomach of a sheep or camel (just the right size for traveling and lined with enigmatic enzymes) and plodded across the hot desert all morning, only to find, at noon, that his liquid lunch had solidified! It must have been a shock for the poor wanderer. He may not have been as brave as the person who ate the first raw oyster, but I imagine our hero eating a rather late lunch that day.


Once he finally tasted it, however, he probably became the first traveling salesman, singing the praises of this delicious new food at all his overnight oasis stops. I suppose it didn’t take long for his customers to recognize a good thing when they tasted it and for the cheese-making mystique to take hold and spread around the world.
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Terra-cotta figurine of a man grating cheese, sixth century bce, Greece






History in the Making


Cheese making was important to the ancient Greeks, whose deity Aristaeus, a son of Apollo, was considered the giver of cheese. Homer sang of cheese in the Odyssey. A Greek historian named Xenophon, born circa 431 bce, wrote about a goat cheese that had been known for centuries in Peloponnesus. And the original Greek Olympic athletes trained on a diet consisting mostly of cheese.


The craft of cheese making was then carried westward to Rome. The Romans refined techniques, added herbs and spices, and invented a method for smoking cheese. Many varieties were made during those times, and the Romans feasted on curd cheeses, Limburger-type cheeses, soft cheeses, and smoked and salted cheeses. They exported their hard cheeses and experimented with a cheese made from a mixture of sheep’s and goat’s milk.


In addition, these resourceful Romans — among the first formaggiaio — learned to use different curdling agents besides the rennet they extracted from the stomach of a weanling goat or sheep. Thistle flowers, safflower seeds, and fig bark were soaked in water to make extracts to set a curd. They devised baskets, nets, and molds to shape their cheeses. Indeed, when Julius Caesar sent his soldiers to conquer Gaul, they packed rations of cheese for the long marches; wherever the legions went, northern tribesmen quickly learned to copy their captors’ delicious food.





From Fields to Factories


In the fifteenth century, far up in the Alps, Swiss farmers milked their cows in the fields and brought the milk back to their farms to make cheese. It wasn’t until about 1800 that they realized they could make cheese down in the valleys as well as high in the hills. In 1815, the first cheese factory was opened in the valley at Bern. It was such a successful venture that 120 cheese factories sprouted in the next 25 years, with the number growing to 750 by the end of the nineteenth century.


The early Swiss factories had a fire pit in the corner, with a copper kettle hanging over it on a crane so they could swing the kettle above or away from the fire. (This technique is still used in a handful of rural places around the world.) They tested the temperature on their forearms. Their rennet solution, made from the stomach lining of a calf, was so strong they claimed it could set milk in the time it took to recite the Lord’s Prayer. (This is an interesting idea, but when I tried it, even slowly, I could only get it to one minute, a trifle short for the setting time in most of these recipes.)


The first American cheese factory was established in 1851 in Rome, New York, by an ingenious entrepreneur named Jesse Williams. Earlier companies, as far west as Ohio, had been set up to buy homemade curds from local farmers and process the curds into cheeses weighing from 10 to 25 pounds. Williams realized that cheese made from several different batches of curd lacked uniformity in taste and texture. He also knew that it takes exactly the same length of time to make a curd from 1,000 pounds of milk as it does from one pint, so he set up his factory to make cheese from scratch.


He bought milk from local farmers to add to the output of his own herd of cows, and in its first years of operation, his factory produced four cheeses per day, each weighing at least 150 pounds. Springwater was circulated around the vats to cool them, and steam, produced by a wood-fired boiler, heated them. It is recorded that his costs averaged about 51⁄2 cents a pound for an aged cheese and that he sold this entire stock on contract for a minimum of 71⁄2 cents a pound. The sale of pork from his large herd of hogs, which were fed the factory’s whey output, enhanced the financial success of the operation. (I think he might have been one of the first artisanal cheese makers in America.)
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Making cheese in a traditional Swiss copper vat







Scientific methods developed in the nineteenth century took the guesswork out of commercial cheese making. Models of cleanliness and efficiency, cheese factories are equipped with steam-jacketed stainless-steel vats, thermostatic controls, and mechanical agitators and curd cutters. Sterile conditions largely eliminate the possibility of unwanted bacterial invasion at any stage of a cheese’s development.


When I started making cheese from our goats in the early 1970s, I was part of a burgeoning do-it-yourself culture. In addition to our concern for the environment, as well as having more milk than we could drink, we were trying to reclaim some of the techniques of self-sufficiency that made our ancestors totally independent. We learned how to heat with wood, bake bread, make dandelion wine, grow soybeans and make tofu, and of course, make our own cheese. Since then, an entire artisanal cheese movement has grown up in the United States and continues to gain momentum as new generations embrace a back-to-basics approach to what we put on our plates.


When you learn what it takes to make a delicious product, you will be drawn to buy more nutritious and delicious products. If you know how to make bread, you go to the bakery and buy the most delicious breads you can find. As you learn to make cheese, you will gain a deeper appreciation of the artisans who produce some of the most amazing cheeses in the country. Buy their cheeses, try new kinds, and support the makers — they are helping to save our quickly disappearing farmland and they need our help to survive. Do what you can, when you can, and thank your local artisanal cheese makers for all their extraordinary work.




Origin of the Word “Cheese”


From the Latin caseus for “cheese” came the German Käse, the Dutch kaas, the Irish cais, the Welsh caws, the Portuguese queijo, and the Spanish queso. The Anglo-Saxon cese, or cyse, also became cheese.







How to Use This Book


The cheese recipes in this book are divided into common categories: fresh, soft and semi-soft mold-ripened, hard and semi-hard, blue, goat, and whey cheeses. There are recipes for cultured dairy products as well. Each chapter includes a variety of cheeses made in a similar fashion and involving the same basic steps and techniques.


Just as we must all walk before we can run, it is smart to start cheese making with the simpler varieties. Begin by making a few of the fresh cheese recipes before you graduate to the complexities of the hard cheeses. The fresh cheeses I recommend for beginners are Queso Blanco, Fromage Blanc, and Whole-Milk Ricotta; 30-Minute Mozzarella is also one of the most fun cheeses to make if you have good milk (all are found in chapter 4). For your first aged cheese, try Feta (also in chapter 4), or Farmhouse Cheddar or Gouda (found in chapter 6). Always keep accurate records to learn from your mistakes and benefit from your successes. Read on, and happy cheese making.
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Part 1


Getting Started
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Ingredients
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When early humans first discovered that goats, sheep, cows, and other mammals produced milk, they soon realized they could use the wondrous, wholesome substance to feed their families. The further discovery that milk stored in pouches made of animal stomachs coagulated and turned into a nutritious food was nothing short of a miracle. Stomach linings became a source of rennet, and soured milk and whey became a source for cultures. The miracle of cheese solved the age-old question of how to save precious, perishable milk. The discovery of naturally occurring molds added a vim and vigor to cheese and introduced a delectable variety to the palate, leading to an insatiable drive to develop more and more styles of cheeses.




Today, we use the same ingredients, although they are usually obtained in more convenient ways. Our milk may come in cartons from the grocery store (although more and more people are buying it locally from farmers). Cultures, molds, and rennets — vegan versions, too — are now standardized in factories and can be obtained from cheese-making supply houses. But hark! I hear the artists calling, because with the right techniques, with these ingredients, you can turn milk into gastronomic delights.







Decoding Milk Labels


I completely support the use of organic milk; unfortunately many supermarket varieties are ultrapasteurized and therefore not conducive to cheese making. (See Pasteurization to Ultrapasteurization.) If you are able to find a local source for organic milk, use it. There are also some online sources of organic milk that are not ultrapasteurized. Here is a little lesson in the definition of “organic” and other common food labels for milk and dairy products.


Organic: Organic milk, by regulation, is supposed to come from a cow whose milk production was not prompted by an artificial growth hormone, whose feed was not grown with pesticides, and who had “access to pasture.” That last part has long raised concern among consumer groups who claimed some producers were ignoring the original intent of the regulations by doing just enough to meet the letter of the law, with the cows spending most of their milk-producing lives confined to cramped feed lots eating grain and not grass. In 2010, the regulation was clarified to specify cows must spend a minimum of 120 days outside during the growing season, although the question remains if and how the requirement is being enforced.


Many farmers are going to great lengths to provide organic milk for their lucky customers. Sadly, the vast majority of organic milk comes from the same kind of factories where conventional milk is mass produced, using the same breeding and feeding methods — and of course the milk is ultrapasteurized, making it difficult to use for cheese making.


Certified Humane: This is the label to look for if you want milk produced from cows who were pasture-raised and allowed freedom of movement as well as being free from artificial growth hormones.


Animal Welfare Approved: If you see the AWA label on milk, the cows must have access to the outdoors and be able to engage in natural behavior. As with Certified Humane, AWA milk is free of artificial growth hormones.


Hormone-Free, rBGH-Free, or rBST-Free: Genetically engineered hormones such as rBGH and rBST are commonly used to increase milk production and are associated with animal welfare concerns. Milk bearing these labels (or simply “no hormones added”) will be free of those hormones but there is no indication of how the cows were raised.








Milk


Fresh milk from a healthy animal is about as good as it gets, containing its own system of cultures and enzymes that makes it exactly right for cheese making. While you may think of it as the white liquid in the plastic jugs, milk is quite a complicated substance. About seven-eighths of it is water. The rest is made up of proteins, minerals, milk sugar (lactose), milk fat (butterfat), vitamins, and trace elements. Those substances are called milk solids.


When we make cheese, we cause the protein part of the milk solids, called casein, to coagulate (curdle) and produce curd. At first the curd is a soft, solid gel, because it still contains all the water along with the solids. As it is heated over varying lengths of time, the curd releases liquid (whey), condensing more and more of the solids until it becomes cheese. Most of the butterfat remains in the curd and very little passes into the whey. Time, temperature, and a variety of friendly bacteria determine the flavor and texture of each type of cheese.


Throughout history, people have used milk from many animals. The familiar cow, goat, and sheep have fed people for centuries, along with less common animals such as the yak, camel, water buffalo, llama, ass, elk, mare, caribou, zebu, and reindeer. When making the cheeses in this book, you may use whatever milk you have available in your area. Cow’s milk and goat’s milk are the most readily available in the United States; you may also find some sheep’s milk and water buffalo’s milk, if you are extremely lucky.


You can make most of the cheeses in this book with store-bought milk, as long as it has not been ruined by high-temperature pasteurization techniques (see Pasteurization to Ultrapasteurization). With a few specified exceptions, you may use whole, skim, or any percent of milk in these recipes — it has always been my mission to render cheese making accessible to everyone.


Whole milk gives a higher yield and tastes best because of the butterfat it contains, whereas skim milk gives you a drier cheese and a lower yield. Experimenting will help you find your favorite result. Dried milk powder can often be used for the recipes in chapters 4 and 5 (Fresh Cheeses and Soft and Semi-Soft Ripened Cheeses, respectively) and in chapter 10 (Cultured Dairy Products).
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Fresh, local milk will give your cheeses the most complex flavors. No matter what type of milk you use for cheese making, it must be of the highest quality. Use the freshest milk, from a local brand whenever possible. Long-term cold storage and transportation can be problematic for milk, so the closer the milk is to the source (be it cow, goat, or sheep), the better for using it to make cheese.


If your milk comes from the supermarket, do not open the container until you are ready to start your cheese making. This will prevent possible contamination by bacteria in the air. Above all, if the milk tastes sour or “off,” throw it out — the cheese-making process will not make spoiled milk taste better.


When purchasing cow’s milk, remember one gallon yields approximately one pound for hard cheeses and approximately two pounds for fresh and soft cheeses. This varies from type of milk and breed of animal. Yields from goat’s milk tend to be slightly lower due to the butterfat content, and low-fat milk will give the lowest yield and a drier cheese. The yield from sheep’s milk will be highest; however, sheep give very little milk compared to cows.




Cow’s Milk


In the United States today, cow’s milk is most likely to be used in cheese making. However, goats and sheep feed the majority of the world’s population. Cows are large animals and more difficult to raise; they eat more and take up more grazing space and natural resources. Yet cow’s milk is abundant, the curd is firm and easy to work with, and it produces delicious cheese.


Milk from most breeds will work nicely for making any cheese, although generally speaking, certain breeds are better suited for specific types of cheeses. The differences are based on the size and amount of butterfat globules in the milk they produce. Jersey and Guernsey milk has the largest fat globules, making it perfectly suited for fresh, soft, and semi-soft cheeses. Ayrshire milk has the smallest fat globules, so it is preferred for sharp Italian cheeses and long-aged cheddars. Holstein milk is the standard, so it can be used across the board.


If you are considering buying your own cow, start with a Jersey — her rich milk will produce a high cheese yield because it has a high butterfat content, and Jerseys tend to be very sweet animals.






Average Composition of Cow’s Milk
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	Water


	87.0%







	Albuminous protein


	0.4%







	Casein


	3.3%







	Lactose


	4.8%







	Butterfat


	3.8%







	Minerals


	0.7%







	Total solids


	13.0%
















Goat’s Milk


Goat’s milk has smaller butterfat globules than cow’s milk, making it more digestible. It is more acidic than cow’s milk, so it ripens faster, and it produces a whiter cheese due to a lack of carotene. Because of its natural homogenization, goat’s milk makes a slightly softer cheese than cow’s milk, though the butterfat content is about the same. Cheese made from raw goat’s milk has a distinct peppery hot pungency caused by naturally occurring lipase enzymes and fatty acids. During the renneting process, you may lower the temperature five degrees in a recipe, because goat’s-milk curd tends to be more delicate. Remember to treat these softer curds very gently.


If you are looking for your own goats, Nubians and Alpines are good producers and they tend to have the sweetest milk. Saanens often produce a higher yield of milk with a slightly stronger flavor. Toggenburgs produce a slightly lower yield, often also with a stronger flavor.








Average Composition of Goat’s Milk
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	Water


	86.0%







	Albuminous protein


	1.0%







	Casein


	3.3%







	Lactose


	4.4%







	Butterfat


	4.5%







	Minerals


	0.8%







	Total solids


	14.0%

















Freezing Milk


Many people wonder whether freezing milk has an effect on cheese making. Cow’s milk does not freeze well, because the cream separates after freezing and thawing. I have found that goat’s and sheep’s milk can be frozen up to 30 days and then used for drinking. I do not recommend using frozen milk to make any type of cheese.








Sheep’s Milk


Sheep’s milk is one of the most nutritionally valuable foods available. It is high in protein and vitamins, which so often have to be artificially added to our diet. Sheep’s milk contains almost 10 percent less water than cow’s or goat’s milk and is almost twice as high in solids as cow’s milk; therefore, it produces a very high cheese yield — almost 21⁄2 times what you would expect from cow’s or goat’s milk.


Dairy sheep, though still relatively uncommon in the United States, are gaining a foothold across the country. If you are lucky enough to have access to sheep’s milk, note these differences. When adding rennet, use one-third to one-fifth of the amount used for cow’s milk, and top-stir carefully (see Adding Rennet). When cutting the curd, make larger cubes; when ladling, take thicker slices, or you will lose too much butterfat and the cheese will be too dry. Use half the amount of salt called for and exert only light pressure when pressing.






Average Composition of Sheep’s Milk
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	Water


	81.1%







	Albuminous protein


	1.1%







	Casein


	4.6%







	Lactose


	4.7%







	Butterfat


	7.5%







	Minerals


	1.0%







	Total solids


	18.9%
















Water Buffalo’s Milk


Water buffalo’s milk, which is traditionally used to make mozzarella in Italy, has nearly twice as much butterfat as cow’s milk. It is also higher in protein and milk solids, making it a good choice for a naturally thick, Greek-style yogurt without even having to strain it. Alas, water buffalos are harder to milk than cows, which is why the milk can be hard to find in the United States. If you can find some, it’s worth giving it a try.






Average Composition of Water Buffalo’s Milk
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	Water


	82.7%







	Albuminous protein


	0.7%







	Casein


	3.8%







	Lactose


	4.5%







	Butterfat


	7.5%







	Minerals


	0.8%







	Total solids


	17.3%















Milk Terminology


Several terms need to be defined for you to understand some of the changes in today’s milk and to know what is being referred to in this book.







Making Cheese with Raw Milk


All of our recipes may be made with raw milk, taking the proper precautions described under Raw Milk (above). It is best to use raw milk within 48 hours of milking (if milking your own animal, wait at least 2 or 3 hours before using it). For cow’s milk, if you prefer it partially skimmed, allow the fat to naturally rise to the top (in the refrigerator) and skim off the cream from the top before using the remaining milk for cheese.


Follow the directions in the recipe as given. Once you have experience you can make adjustments as necessary. You may be able to use 25 to 50 percent less culture and you may be able to lower the temperatures three to five degrees. When making cheese with raw milk, it is important to top-stir (see Top-Stirring) when you see butterfat rising to the surface. This mixes the butterfat back into the body of the milk.


It is usually not necessary to add calcium chloride when making cheese with raw milk because the calcium molecules have not been affected by pasteurization, homogenization, and long-term cold storage. However, many cheese makers use calcium chloride to compensate for seasonal variations in the composition of their milk. I recommend using it — it can’t hurt your cheese. We do not use it with the pasta filata cheeses, as it can prevent stretching.





Raw Milk


Raw milk is processed on-site. It is filtered and cooled before use. It is not pasteurized, so it has a higher vitamin content than heat-treated milk. Raw milk showcases the fullness and richness of flavors, and has the added advantage of bringing the subtleties of pasturing and the diet of the animal into your final cheese.


Raw milk contains natural flora, many of which are very useful in cheese making. It may also contain harmful bacteria, or pathogens, that can produce disease in humans. Pathogens that may be found in milk include Mycobacterium, which causes tuberculosis; Brucella, which causes brucellosis; and Salmonella, which causes salmonellosis.


Taking precautions to avoid foodborne illness is important for everyone, but especially for those most vulnerable to disease — children, the elderly, and people with weakened immune systems.


If you consume raw milk or use raw milk to produce cheese, you must be absolutely certain that there are no pathogens in the milk. A good rule to follow is: If in doubt, pasteurize (see below).


When using raw milk, make sure it comes from tested animals and is kept scrupulously clean. Never use milk from an animal suffering from mastitis (inflammation of the udder) or receiving antibiotics, which will destroy the helpful bacteria essential in making cheese. If you make raw-milk cheese for sale, U.S. federal law dictates it must be aged a minimum of 60 days to prevent the development of pathogenic bacteria. That said, raw-milk cheeses are some of the best in the world. If you get your milk from a local farm, make sure they are taking all precautions and testing their milk regularly.







How to Pasteurize Milk at Home


Follow these simple steps to pasteurize your milk at home.




	
1. Heat the milk to 145°F (63°C) for exactly 30 minutes or 161°F (72°C) for 15 seconds, stirring occasionally to ensure even heating. The temperature and time are important. Too little heat or too short a holding time may not destroy all the pathogens. Too much heat or too long a holding time can destroy the milk protein and result in a soft curd often unfit for making cheese.


	
2. Once heated, place the pot in a sink filled with ice water. Stir constantly until the temperature drops to 40°F (4°C). Rapid cooling is important to eliminate conditions supporting growth of unwanted bacteria.


	
3. Store the milk in a sealed container in the refrigerator until ready to use.













Homogenized Milk


This milk has been heat-treated and pressurized to break up the butterfat globules into very small particles so they are distributed evenly throughout the milk and do not rise to the top. Homogenized milk produces a smoother curd, which is also not as firm as the curd from raw milk, so use calcium chloride to make cheese with any homogenized milk.





Cream-Line Milk


So named for the “line” separating the cream on top from the milk below, this milk is pasteurized but not homogenized. (And it’s delicious! You may remember the glass bottles delivered to the door — that was cream-line milk.)




Pasteurized Milk


This type of milk has been heat-treated to destroy pathogens. In effect, pasteurization kills all bacteria. However it also makes proteins, vitamins, and milk sugars less available, and it destroys the enzymes that help the body assimilate them.







Leery of Lactose?


The good news for the lactose intolerant is that there is much less lactose in aged cheese than in milk. A cup of cow’s milk contains about 10 to 12 grams of lactose. An ounce of Swiss, cheddar, or Parmesan (among other hard cheeses) contains less than 1 gram of lactose.


Most of the lactose found in cheese is removed with the whey during the cheese-making process, with the rest being consumed by the culture in the first few weeks of aging.


What’s more, when you make your own soft cheeses, they will contain less lactose than store-bought varieties. That’s because you will be using live cultures, which eat lactose to produce the acid, and you will not be adding the extra milk solids found in many commercial brands.


As for yogurt, even though it can contain as much lactose as milk, the live active cultures feed on the lactose, leaving little behind. Interestingly, full-fat yogurt has less lactose than low-fat or nonfat. “Dry Curd” Cottage Cheese (see recipe) also has almost all of the lactose removed.







Ultrapasteurized (UP) Milk


Scientists working for large corporations have figured out that if you heat-treat milk to ultrahigh temperatures, you can keep it for a very long time prior to opening the container. This allows large milk companies to buy out the smaller ones and transport your milk all across the country and still get it to your table. The protein is completely denatured and you may as well drink water. You cannot use this type of milk for the wonderful 30-Minute Mozzarella; it will only make a mushy ricotta. See below for more on UP milk.





Ultra-Heat-Treated (UHT) Aseptic Milk


UHT milk, or “long-life” milk, sold in sterilized and hermetically sealed containers, is flash-heated at a temperature between 275 and 302°F (135–150°C). It has a shelf life of more than six months and does not need to be refrigerated until opened. If this is the only milk available to you, you can use it to make soft cheese, but this product comes in a box — need I say more?




Whole Milk


Milk still having all of its original ingredients with a butterfat content of 3.5 to 4 percent is called whole milk. Whole milk contains cream.




Low-fat Milk


Milk with most of the cream removed, leaving a butterfat content of 1⁄2 to 2 percent, is typically called skim or low-fat milk. It is used for making prepared starter and hard, grating cheeses such as Romano and Parmesan. It may also be used as an alternative to whole milk when making fresh and soft cheeses (see chapters 4 and 5) and for a number of other dairy products (see chapter 10).




Dry Milk Powder


This product is simply dehydrated milk solids; 11⁄3 cups of dry milk powder dissolved in 33⁄4 cups of water makes 1 quart of milk. Dry milk powder does not need to be pasteurized, as the drying process destroys unwanted bacteria. You may use either skim or whole milk powder to make soft cheeses (chapters 4 and 5) and other dairy products (chapter 10).


I have used dry milk powder in the tropics to make fromage blanc with great success. Simply add a packet of starter to the powder, mix it with water, shake, set, and drain, and voilà — island cheese!




Buttermilk


Originally, buttermilk was the liquid drained from the churn after butter was made. Little of that is available today. Instead, the buttermilk we buy is made from pasteurized skim milk to which bacterial starter has been added. It is quite simple to use direct-set buttermilk starter to make your own buttermilk (see recipe).




Cream


There are many types of cream, depending on the butterfat content. If you are buying cream at a store, light cream and half-and-half are ideal for making soft cheeses. Whipping cream and heavy cream are frequently too high in butterfat to set properly. Try to avoid ultrapasteurized cream.




Type of Cream











	Half-and-half

	10–18%






	Light (or coffee) cream

	18–30%






	Single cream

	20%






	Light whipping cream

	30–36%






	Heavy whipping cream

	36–40%
















Pasteurization to Ultrapasteurization




First there was raw milk, which is simply the milk as it comes out of the animal. Most cheese makers believe it is the very best choice for making cheese. U.S. law mandates that raw-milk cheeses be aged for at least 60 days to ensure that any pathogens are destroyed.


Next came pasteurization, the process whereby raw milk is heated to 145°F (63°C) for 30 minutes, or 161°F (72°C) for 15 seconds, to destroy pathogenic bacteria, including Mycobacterium tuberculosis. As a public health measure, pasteurization has saved countless lives.


As far as cheese making goes, it changes the flavor of the milk slightly and denatures 4 to 7 percent of the whey proteins, which in turn generates a slightly weaker curd. It also makes proteins, vitamins, and milk sugars less available and destroys the enzymes that help people digest milk. For home cheese making, cream-line milk (which has minimum pasteurization and no homogenization) is ideal, but often can be hard to find.


Now there’s Higher-Heat Shorter Time (HHST) milk, which is heated to 191°F (88°C) for at least 1 second, destroying most organisms in the milk. There is also an ultrapasteurized (UP) milk, heated to 280°F (138°C), which destroys all organisms. The purpose of some UP treatment is to give the product longer shelf life: UP milk and cream will last 90 days, or longer, unopened. (Once opened, they keep only as long as conventionally pasteurized milk and cream.) It has no real advantage for the consumer but is convenient for the processor, who can buy less milk and transport it farther.


UP milk has a cooked taste, like evaporated milk. UP cream is even worse; it leaves a greasy film on coffee and is difficult to whip. Large processors market UP milk by pandering to people’s fears about food safety. Conventionally pasteurized milk and cream are sufficiently treated to deal with any possible pathogens.


Unfortunately, to the dismay of home cheese makers (and consumers who simply like to drink milk), more and more of the milk and cream in grocery dairy cases is ultrapasteurized. Besides giving milk a less-than-desirable taste, the UP process damages the protein structure and destroys the enzymes of the milk so it is utterly useless for a lot of home cheese making. And to make matters worse, you may need to search hard for the small “UP” on the label.


What’s a home cheese maker to do? Talk to your grocer and demand an alternative to UP milk. Buy local, and ask the producer what temperature they pasteurize at. Support milk suppliers who are willing to provide a fresh, healthful product. If all else fails, buy a cow, a few sheep, some goats. Drink good milk, and learn to make cheese.








Lactose-Free Milk


If you are able to find a brand of lactose-free milk that is not ultrapasteurized, you can use it to make Whole-Milk Ricotta and 30-Minute Mozzarella, but that’s about it. The process of cheese making is based on the bacterial cultures converting the lactose in milk to lactic acid and liquid milk into curds, which eventually become cheese. This conversion also causes the moisture (whey) to be released. Without lactose in milk there is no food to support the bacterial cultures. (See Leery of Lactose?.)




Rennet


Rennet is a preparation containing the enzyme rennin, which is produced in the stomachs of ruminant mammals. The protease enzyme helps the young digest their mother’s milk. Rennin, also known as chymosin, curdles the casein in milk, separating milk into curds (solids) and whey (liquid), thus its use as a cheese-making coagulant. Rennet is used to bring about coagulation while the milk is still sweet.


The amount of rennet used in cheese making varies according to the specific requirements of each cheese, since the curd for each cheese is different. Some types of cheese need a firmer curd than others, and some need a longer time for coagulation.


Rennet comes in liquid, tablet, paste, and powder forms and is available from cheese-making supply houses. Keep liquid and paste rennets in the refrigerator; store rennet tablets and powdered rennet in the freezer. Exposure to light can cause rennet to break down. At temperatures below 50°F and above 130°F (10°C and 54°C), the activity of rennet practically ceases.


Note: “Rennet” is used a little loosely as a term to describe milk coagulants; however, not all coagulants contain rennin.




Choosing the Right rennet


There is no wrong choice. Because rennet is standardized for its amount of enzymatic activity, all types can be used interchangeably. Liquid and paste are perhaps the easiest to measure, but tablets and powders hold up better under adverse conditions.


Calf rennet is considered the best choice for longer-aged cheeses since some of its residual compounds help complete the breakdown of proteins; some of the more complex proteins in vegetable-based rennet can become bitter in cheese after six months of aging.


Rennet is available in single and double strengths. All recipes in this book are based on single-strength rennet. Follow the instructions on the rennet you are using and adjust the recipes accordingly.




Animal Rennet


Animal rennet is derived from the stomachs of calves, lambs, or kids slaughtered while still on a milk-only diet. It contains two enzymes used in cheese making: chymosin (90%) and pepsin (10%).




Vegetable Rennet


Today, most commercial vegetable rennet is obtained from a type of mold (Mucor miehei), though there is no mold in the final product. (Liquid vegetable rennet is usually kosher.) Historically, however, vegetable rennet was derived from plants with coagulating properties, which separate the curds from the whey just like the enzymes in animal rennet. In ancient Rome, for instance, cheese makers used an extract of bark from the fig tree (Ficus carica). According to legend, at one time in northern Europe, the butterwort plant (cheese flower) was fed to cows just before milking, causing the milk to coagulate three hours later.







Making Your Own Coagulant


If you are really ambitious, you can try making your own coagulant. You will have to see how it sets your milk and adjust the amount used if setting is too fast or too slow. Using standardized coagulants makes your cheese-making process much simpler and more predictable.


When foraging for edible weeds, always check reputable books or online sources for proper plant identification. You can also find some of the plants in natural food stores, fresh or dried: you’ll need only about half as much dried as fresh leaves.


To make coagulant using any of the following:




	Butterwort leaves (Pinguicula vulgaris)


	Knapweed (Centaurea species)


	Mallow (Malva sylvestris)


	Nettles (Arctium minus)


	Our lady’s bedstraw (Galium verum)


	Stinging nettles (Urtica dioica)


	Teasel (Dipsacus sylvestris)


	Yarrow (Achillea millefolium)







	
1. Rinse 2 pounds leaves under cool water and then bring to a boil with 4 cups water and a tablespoon of kosher or sea salt in a large pot, adding more water as needed to cover leaves. Reduce heat, cover, and simmer for 30 minutes.


	
2. Drain mixture in a cheesecloth-lined sieve, pressing gently on leaves to extract as much liquid as possible. Discard leaves.


	
3. Let liquid coagulant cool completely before storing, covered, in the refrigerator. Use 1 cup rennet for each gallon of warmed milk.







Note: Wear gloves when working with stinging nettles, as they live up to their name; harvest nettle before it has gone to seed, otherwise it is no longer safe to use in making coagulant.







Thistle rennet


Thistle rennet, a non-GMO flower extract, is available in the United States. Commonly used in Spain and Portugal, the cheeses produced are usually small-scale, artisanal cheeses made with sheep’s and goat’s milk, such as Ibores.





Junket Rennet


Junket is a soft, puddinglike dessert made with milk and a type of rennet that has one-fifth the strength of regular rennet. Although it is possible to curdle milk with junket tablets, you will have to use five times the amount of junket tablets than regular rennet. It is not recommended for cheese making.






In the Old Days


In the days before modern laboratory technology produced standardized rennet, most cheese makers made their own rennet on the farm. When they slaughtered a calf or kid, they would clean and salt the stomach and hang it up to dry in a cool place until it was needed. At cheese-making time, they broke off a small piece of the dried stomach and soaked it in cool, fresh water for several hours, then added a bit of the solution to ripened milk to produce a curd.


An even older method called for a calf or kid to be slaughtered at no more than two days old, when the stomach contains milk with a high percentage of colostrum, which is higher in protein, fat, mineral salts, and antibodies. Cheese makers drained the milk, cleaned the stomach, returned the milk to the stomach, tied off the tip, and hung it up to age. Cheese makers also added a tiny amount of finely grated dried cheese to the milk as it was replaced in the stomach, producing a rennet that was both a culture and a coagulant.







Chlorinated Water


Since chlorine can prevent the action of rennet, you must use nonchlorinated water to dilute rennet. Check with your local water department to find out whether it chlorinates your water supply — something many cities and towns do to kill harmful microorganisms in water. If your tap water is chlorinated, you can either boil and cool it, or leave it uncovered for 24 hours to let the chlorine dissipate. You may also use bottled water or distilled water, available at all grocery stores. If your local water is treated with chloramine, it cannot be used for cheese making.




Starter Cultures


Cultures, also known as starters, convert milk sugar (lactose) into lactic acid, bringing about conditions to allow a number of changes to take place. For instance, a starter helps develop the proper level of acidity in milk, which in turn allows the acid to help the rennet coagulate the milk. The acidity aids in expelling the whey from the curds, checks the growth of pathogens, and preserves the final cheese. A starter also contributes to the body, flavor, and aroma of a cheese. When milk has reached the proper level of acidity, it is referred to as ripened. All powdered cultures need to be kept in the freezer.





Direct-Set Starter vs. Prepared Starter (Mother Culture)


Traditionally, starters were made from whey, derived from the previous day’s cheese making. Over the years, starters were prepared and then propagated from one batch to the next — these were known as mother cultures (called “reculturable” starters).


In the late 1980s, a new technology of home starter cultures, known as direct-set starters, was introduced for home cheese making. These are added directly to the milk, which eliminates the lengthy process of making the prepared starter. Direct-set starters save time, are very easy to use, and dramatically reduce the possible contaminants that can enter the milk during the cheese-making process.


You can find direct-set cultures for all types of cheeses as well as for other dairy products at cheese-making supply houses. They are most often in freeze-dried powdered form and can be stored in the freezer (unopened) for up to two years.
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Mesophilic Starter vs. Thermophilic Starter


Although a variety of starter cultures are used in cheese making, they fall into two basic categories: Mesophilic (moderate) starters are used to make low-temperature cheeses; thermophilic (heat-loving) starters are used to make high-temperature cheeses.


Mesophilic cultures grow best between 86 and 95°F (30–35°C); they are inhibited at 102°F (39°C) and slow at 68°F (20°C). Thermophilic cultures grow best between 102 and 122°F (39–50°C); they are inhibited at 131°F (55°C) and slow or nonexistent at 68°F (20°C).







Problems with Starter Preparation


If you are careful to sterilize everything and monitor the timing and the temperature, probably nothing will go wrong with your starter culture. But   . . .




	
1. If your starter tastes sharply acidic or slightly metallic, it may have overripened. Next time, use a little less starter, or lower the incubation time, or incubate the milk two degrees lower in temperature.


	
2. If your starter doesn’t coagulate:





	The temperature may have dropped too low during ripening.


	The inoculating culture lost its viability.


	The milk contained antibiotics.


	Residual amounts of bleach on the utensils stopped bacterial action.








	
3. If you find bubbles in your finished starter culture, discard it. Bubbles may mean the milk and/or your equipment was not properly sterilized. Gas-producing organisms, such as yeasts and coliform bacteria, were present due to faulty preparation.







If you have any reason to believe your starter culture is not quite right, throw it out and begin again with a fresh culture. It would be heartbreaking to wait six long months for your cheese to age, only to find the wrong bacteria have spoiled it. This is the main reason most home cheese makers use direct-set starter cultures.







Making a Prepared Starter. If you prefer to prepare your own mother culture, it may be propagated for one to six months, depending on your attention to cleanliness. To make your first batch of prepared mesophilic or thermophilic starter, add a freeze-dried packet of starter to sterilized, then cooled, skim milk. As time passes, the bacteria reproduce rapidly; after 15 to 24 hours, there are an astronomical number of starter bacteria living in the milk, enough to turn milk protein into a solid white gel. (If you make a mother culture with goat’s milk, it will have the consistency of runny buttermilk rather than of gel.)






	
1. Sterilize a clean 1-quart canning jar and its lid by placing them in boiling water for 10 minutes.


	
2. Cool them and fill the jar with fresh skim milk, leaving 1⁄2 inch of headspace. Tightly cover the jar with the sterilized lid.


	
3. Place the jar in a canner (or a big deep pot) with the water level at least 1⁄4 inch above the top. Bring the water to a boil for 30 minutes.


	
4. Remove the jar and let it cool, away from drafts, to 72°F (22°C) if making a mesophilic starter or 110°F (43°C) if making a thermophilic starter. (Monitor the temperature outside the jar to avoid contaminating the milk.)


	
5. Inoculate the milk at 72°F for mesophilic and 110°F for thermophilic by adding the contents of one freeze-dried starter culture packet. Add the powder quickly, cover the jar, and swirl to mix.


	
6. Place the jar in a spot where the milk’s temperature can be kept at 72°F for 15–24 hours (mesophilic) or 6–8 hours (thermophilic) to ripen (coagulate).


	
7. The culture will have the consistency of a relatively thick yogurt. It will separate cleanly from the sides of the jar and its surface will be shiny.


	
8. Once it has thickened, chill it immediately. You may refrigerate the starter refrigerated for up to 3 days, or freeze it for future use.







To freeze: Place the prepared starter culture in sterilized plastic ice cube trays (standard size). Fill the trays with the starter culture, cover tightly with plastic wrap, and freeze in the coldest part of your freezer. When frozen, transfer the cubes to an airtight container, label with name and date, and put them back in the freezer for up to 30 days. Longer storage will burst some of the bacteria, making them not viable for cheese making.


Each cube of starter culture is a convenient 1-ounce block, which may be used at any time to make cheese or another batch of starter culture. You can also store starter in the freezer in small bottles with lids, which helps prevent contamination.


Note: If you are making a second batch, in step 5 add 2 ounces of fresh starter or frozen cubes rather than the packet of powder and proceed according to directions.




Cheese Coloring


The characteristic color of a finished cheese is often as much a part of its identity as its flavor. For example, we think of goat’s-milk cheese as being pure white and some cow’s-milk cheddars as yellow. Goat’s milk does not contain any carotene, the pigment responsible for the bright hue, while cow’s milk has a relatively high carotene content.


Interestingly, the amount of carotenes in the milk fluctuates depending on the season and what the cow is fed. When cows graze on grass, their milk is deeper yellow; when fed hay during the winter, the milk is lighter in color. (When raised on grain, the amount of carotene is significantly reduced, which is another reason to buy milk from pastured cows.) Regardless of the time of year, when the farmer skims the cream with the color-containing butterfat from the top, the resulting cheeses from the lower-fat milk do not have the same rich color.


Orange cheese was originally considered to be of a higher quality than white cheese, and cheese makers discovered they could color their cheeses and command a premium price without having to use premium milk. Early on this was accomplished by adding marigold petals, hawthorn buds, saffron, and turmeric. Artificial (synthetic) dyes later became the norm for many mass-market cheeses, though these are now being phased out due to vigorous consumer demand.


Today, most cheese coloring is made from annatto, an extract from the seeds of Bixa orellana, a South American shrub. This safe, nontoxic vegetable dye attaches to milk protein (casein) during the cheese-making process and has no effect on the flavor of a cheese. Note when using annatto you will not see the color until the liquid has been drained out of the cheese, so don’t use too much.


Cheese coloring comes in liquid form and may be purchased from cheese-making supply houses. Stored in a cool, dark, dry place, it has an indefinite shelf life.
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Cheese comes in a range of colors depending on the type of milk used and sometimes the addition of annatto or other coloring agents. 
Clockwise: Goat’s-Milk Cheddar; Annatto-tinted Leicester, Farmhouse Cheddar






Cheese Salt


Salt enhances the flavor of cheese. Cheese salt is a coarse, noniodized flake salt that is similar to pickling salt. It is usually added to the curds just before they are pressed and, in some cases, rubbed gently on the outside of a cheese after the rind has formed. Cheese salt is also used to make brine solutions in which some cheeses are washed and soaked.


Cheese salt performs many important functions. It draws moisture from the curd, helps drain the whey by causing the curd to shrink, inhibits the growth of lactic bacteria toward the end of the cheese-making process, and acts as a preservative by suppressing the growth of undesirable bacteria.


Cheese salt is available from cheese-making supply houses. Do not use iodized salt; iodine inhibits the growth of starter bacteria and slows the aging process. Note: If you plan to freeze a soft cheese for future use, do not add salt before freezing.




Herbs and Spices


Herbs and spices add a variety of flavors and a touch of color to cheeses. I recommend using fresh herbs and spices in fresh cheeses, though dried versions are fine. Use less dried because the flavor is more concentrated. The amount you use depends on your own taste buds, but don’t overdo it, because you don’t want the herbs to hide the flavors of your cheese.


Use only dried or dehydrated herbs and spices in hard cheeses (using them fresh can introduce bacteria that can contaminate a cheese as it’s aging).


When it comes to spices, it is better to buy them whole and then crack, crush, or grind them yourself whenever you need them; whole spices will retain their flavor longer than ground spices. If you opt for preground spices, note the date of purchase on the label and replenish whenever they no longer have a pronounced aroma, usually after six months. Store all spices in a cool place, dark or at least away from direct sunlight.


Popular spices for hard-cheese making are cumin and caraway seeds. For soft-cheese making, try chives, parsley, thyme, dill, oregano, basil, and sage. I also like to roll soft cheeses in cracked peppercorns and herbes de Provence. (See Flavoring Fresh Cheeses for other ideas.) Soft cheeses made with fresh herbs should sit in the refrigerator for a day or two so the flavors can permeate the cheese. Allow soft cheeses made with (less aromatic) dried herbs to sit a few days longer.
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Both soft and hard cheeses can be flavored with herbs and spices.








Calcium Chloride


Calcium chloride is a salt solution used to restore balance to the calcium content of milk that has been heat-treated and stored cold. The heat used in pasteurization decreases the amount of calcium in milk and has an adverse effect on its clotting properties. The amount of calcium in milk also decreases over time during cold storage, which means that the renneting action in milk can be significantly slowed.


Adding calcium chloride helps bring this process back into balance and produces a firmer curd. This is especially important when using vegetable or microbial rennet. Calcium chloride has an indefinite shelf life when stored in a cool, dark, dry place.


Note: Due to seasonal variations in milk, differing fat content, and the effects of cold storage and pasteurization, I recommend adding calcium chloride to all recipes except when making pasta filata cheeses, such as mozzarella, because it can prevent them from stretching properly.




Acids


Although rennet is used to aid coagulation of most cheeses, various acids are also used for coagulation in a number of cheeses. Chapter 5 (Soft and Semi-Soft Ripened Cheeses) contains recipes using the following acidifying agents: vinegar; citric acid; tartaric acid; and lemon, lime, and orange juices. Citric and tartaric acids can be obtained from cheese-making supply houses.




Lipase Powder


Lipase is an enzyme naturally found in goat’s milk, often giving goat’s-milk cheeses their deliciously pungent flavors. It is sometimes added to cow’s-milk cheeses to create a stronger flavor. It is added to many Italian cheeses and occasionally to blue cheese. Lipase powder can be stored in the freezer for up to six months.




Ash


Sometimes called activated charcoal, ash is a food-grade charcoal used on some soft cheeses (particularly goat’s-milk cheeses) to neutralize the surface and create a friendly environment for mold growth. Ash is found at drugstores or through cheese-making supply houses.




Mold Powders


Mold powders are added to mold-ripened cheeses to enhance their flavor and aroma. They are available from cheese-making supply houses. The powders will keep up to 12 months stored in the freezer. (Penicillium roqueforti has a shelf life of three to six months and cannot be frozen.)





Penicillium candidum (White)


Generally used as a surface mold on mold-ripened cheeses, such as Camembert and Brie. It gives the cheese its characteristic appearance, and its rapid spread over the surface inhibits the growth of undesirable molds. Its capacity to break down lactic acids allows it to neutralize the acidity of cheese, thereby influencing taste and structure. It also contributes to the ripening process, especially in regard to flavor.





Geotrichum candidum (White)


Produces white to cream-colored, flat, sometimes almost transparent colonies that may also appear powdery. Together with P. candidum, this mold plays a significant role in the ripening process and greatly influences the appearance, structure, and flavor of soft cheeses, such as Camembert and Brie. It is often used in combination with P. candidum to prevent slipped skin. In red-smear cheeses, such as Limburger and Muenster, G. candidum helps neutralize the surface of the cheese and stimulates the development of Brevibacterium linens.





Penicillium roqueforti (Blue)


Produces the typical bluish green mottling and restricts undesirable mold growth in blue cheeses. Its enzymes influence the development of a cheese’s piquant taste and creamy consistency. It is available as a powder or a liquid.





Brevibacterium linens (Red)


An important component of red-smear cheeses, such as brick and Limburger. It provides the desired color, protects against unwanted mold growth, and is important in flavor formation.






Rind Development


Proper rind development is important to the success of white mold-ripened cheeses. Penicillium candidum is better suited to cow’s-milk cheese, where it breaks down proteins and fats and enhances flavor. However, it sometimes grows too quickly on cheese made with goat’s or sheep’s milk, creating a layer of liquid under the skin and causing the rind to slip off the cheese.


The slower-growing mold of Geotrichum candidum helps eliminate “slipskin” in these cheeses. Although it may be used on its own, G. candidum is often combined with P. candidum to produce a more full-flavored cheese.










2





Equipment
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For centuries, people have made cheese using indigenous materials, such as clay, wood, and tree bark for molds; straw for cheese baskets and mats; tea towels for draining; and animal stomachs for renneting. Many of these items are still being used today in places where the art of cheese making has been handed down from generation to generation, and it is fascinating to watch delicious cheeses still being produced in this time-tested fashion. And though improvising is fun and possibly less expensive, be aware that using untested materials means sanitation becomes a lot more difficult. Therefore, for the purpose of home cheese making, this chapter covers more modern-day equipment and utensils.




You must take precautions to scrupulously care for and clean all equipment regularly. Stainless steel, enamel, glass, and food-grade polypropylene are used in the kitchen today. They are easy to keep clean and are the most nonreactive with regard to acidity produced during the cheese-making process. Aluminum and unlined cast-iron pots are not used in cheese making because the acid reacts with those metals, corroding them and producing metallic salts, which, when absorbed by the curds, cause unpleasant flavors. In addition, the corrosion of the pots makes sanitation very difficult.





Essential Equipment


Most of these items can be found in your own kitchen. What you don’t have on hand you can easily purchase at a department store or from a cheese-making supply house.




Atomizer (optional)


An atomizer is a bottle with a fine spray nozzle. It delivers a fine mist of mold solution to the surface of mold-ripened cheeses. Too much moisture may result in the growth of undesirable mold.




Bowl (optional)


An alternative to heating a pot of milk in a sink full of hot water is to use a 13-quart bowl. Set the pot of milk in the bowl and add hot water to the bowl. In essence, you are making a hot-water-jacketed cheese vat on your table.




Butter Muslin and Cheesecloth


You need two types of draining material in cheese making, both of which can be purchased from a cheese-making supply house. Butter muslin, which has a tighter weave than cheesecloth, is a must for draining soft cheeses and can be used interchangeably in hard-cheese making.


Cheesecloth is used to drain curds and line molds for hard cheeses. The cheesecloth you may find in a grocery store is not woven tightly enough for cheese making, and it would be a sad story to lose your curds through those large holes.


Professional-quality butter muslin and cheesecloth are strong enough to wash, boil, and use over and over again. Machine washing with an unscented detergent prior to the first use is highly recommended. After using either type, rinse it in cold water to remove any bits of remaining curd, then wash it right away in hot, soapy water. You can add a little bleach to the water before rinsing or boil the cloth in water with a little washing soda to maintain freshness. Have at least one packet of each on hand at all times.








[image: Captioned image.]




Soft cheeses must always be drained in butter muslin.








Cheese Boards


These are useful as draining platforms and for making a mold sandwich (see illustration) for cheeses such as Brie, Camembert, and Coulommiers. Six-inch-square boards made with well-seasoned (dried) wood work well. Recommended woods include spruce, larch, clear pine, beech, birch, ash, and bamboo; avoid walnut, redwood, teak, and mahogany. Cheese boards of any size are also used for air-drying and aging.


You need two boards to make a mold sandwich. If a recipe calls for more than one mold, you can use larger boards and put the molds together, or you can set up each cheese in its own mold sandwich.








[image: Captioned image.]




Cheese presses come in several different models.







Cheese Mats


Reed or food-grade plastic mats are used for draining mold-ripened cheeses such as Brie, Camembert, and Coulommiers. They are used in making a mold sandwich (see illustration) and can be put under a hard cheese while aging on a shelf to allow for more air circulation. Cheese mats may be purchased from a cheese-making supply house. You can also use sushi mats or the squares found in the needlework section of a craft store. It is good to have at least one pair of mats on hand.




Cheese Press


Every hard cheese needs to be pressed. A press can be as simple as two boards and a rock. Any model needs to be easy to assemble and easy to clean, and must provide a way to measure the amount of pressure applied to your cheese. Several types of presses and press plans are available from cheese-making supply houses, or you can build one yourself. You may even be able to wheedle one out of a handy woodworking friend or neighbor — maybe in exchange for some homemade cheese.




Cheese Trier (optional)


This stainless-steel corer is used to take a plug out of your aging cheese for sampling to determine whether it is properly ripened and ready for eating. (A trier allows you to have your cake and eat it, too, because if you simply cut into your cheese the aging would stop.) Triers are available only through a cheese-making supply house.





Cheese Wrap


Wrapping your cheese in the proper paper creates a controlled environment for optimal ripening. Double-layered papers for mold-ripened and washed-rind cheeses absorb moisture from the surface through the inner layer while the outer layer allows gases to be exchanged and controls further moisture loss. For a very moist cheese, waxed paper can be used until the moisture is reduced. These specialized papers are available from cheese-making supply houses. See Storing Cheese for more.




Colander


Used for draining the whey from the curds. You can use one of stainless steel or food-grade plastic; just make sure it has plenty of holes on the bottom for good drainage.







[image: A curd scoop, curd knife, perforated ladle, cheesecloth, and cheese mat.]






Curd Knife


Used for cutting the curd, a curd knife has a flat blade with a rounded end rather than a pointed one and is long enough to reach the bottom of the pot without immersing the handle.




Dairy Thermometer


The temperature range of a dairy thermometer needs to be 0 to 220°F (–18 to 104°C). Any thermometer with this range that can be inserted in milk is acceptable. If you need to check its accuracy, dip it in boiling water. If it doesn’t read exactly 212°F (100°C), you’ll need to make an adjustment before using. A variety of dairy thermometers are available from cheese-making supply houses. The stainless-steel dial-head thermometers respond quickly to temperature changes and most have a bracket to hold them on the side of a pot. (The temperature range of a candy thermometer is too high for cheese making.)






[image: Captioned image.]

Gauging the correct temperature of the milk is a critical part of making good cheese.






Drip Tray


A tray to put under your mold to catch the whey as it drains. You may use a baking sheet or purchase a drip tray from a cheese-making supply house. The tray also protects the wood surface of a cheese press from moisture while the cheese is being pressed.




Hygrometer (optional)


Used to monitor humidity in your aging area. It is readily obtained at hardware stores and is especially useful for surface-ripened cheeses.




Kitchen Scale (optional)


A digital scale is useful for measuring ingredients, such as cultures taken from larger culture packages.




Ladle or Skimmer


You will need a perforated ladle, also called a skimmer, or a curd scoop to transfer the curds of some soft and mold-ripened cheeses into colanders and molds, to stir cultures and rennet into your milk, to stir in any acidic additives, to mix in your calcium chloride, and to top-stir your milk. You may also pour the rennet through the ladle to distribute it evenly over the surface of the milk. As with all utensils, stainless steel is best. You may find these in a local supermarket or kitchen store, if not already in your kitchen drawer.



Liquid Measuring Cup


A glass one is best, because you will be using it for rennet and need to keep it sterile. Plastic may be used, but if scratched, it will be impossible to clean properly.




Measuring Spoons


Stainless steel is advised. Besides the standard set, it’s worth picking up mini measuring spoons, which start with at least 1⁄32 teaspoon. Because many starter cultures and other mold powders come in large packs, these mini spoons let you make the most precise micro measurements for the most accurate results. Look for them at cheese-making supply shops.




Molds and Followers


Molds come in a variety of shapes and sizes and are used to contain the curds during pressing and the final draining period. A mold determines the shape of your final cheese. The ones obtained from cheese-making supply houses come in stainless steel and food-grade plastic and have drainage holes. (I choose not to use PVC pipe.)


To create a homemade mold, select a food-grade plastic container and punch holes from the inside into the sides and bottom. Make sure you know how large or small the holes need to be for the cheese you will want to make.


Followers are disks designed to fit inside the mold and press the curds evenly by distributing the weight from the press across the surface of the cheese. They are first covered with a small piece of cheesecloth and sit on top of the curds. They are made of stainless steel, food-grade plastic, or wood. If you make your own wooden followers, cut them a hair smaller than the diameter of your mold, as wood expands and contracts with moisture. Use ash or fir; maple tends to mold quickly, and cherry gives off tannins. Don’t use pressure-treated wood or any wood treated with chemicals.






[image: Captioned image.]

It’s important to use the correct mold for the type of cheese you are making.






Notebook


Record keeping is an essential part of cheese making. Whether things go wrong or right, you will want to know exactly what you did or did not do. When you keep notes, the reasons for variations in your final cheeses will be more understandable. You may want to repeat a “mistake” or a set of conditions that resulted in a particularly delicious cheese! Copy and fill in the Homemade Cheese Record Form when making your cheeses. The more you have recorded, the easier it is to get help if you need it later.





Pots


Stainless-steel pots are the best, though glass or unchipped enamel pots may also be used. A pot with a nice thick bottom will hold the heat better than a thin one. You may also choose to heat the ingredients indirectly in a stainless-steel double boiler.






Waxing Supplies for Aging Cheese




Cheese Wax


You don’t need to wax your cheeses; however, waxing does keep hard cheeses a lot moister in the end. A pliable wax creates a protective coating to inhibit bacteria and prevent cheese from drying out during the aging process. These waxes are usually food-grade petroleum-based products; you can also use beeswax.


Cheese wax comes in many colors, most commonly red, black, and natural. You do not want to use paraffin, as it is too brittle and will crack on your cheese, leaving a path for air and thus molds to get in. Cheese wax is reusable and available from a cheese-making supply house.





Wax Brush


Make sure you have a natural-bristle brush; silicone brushes will melt right into the wax, leaving you with a nub. Reserve the brush for waxing only, as you will never get it completely clean.




Wax Pot


Any type of pot will do for melting wax. If you want to dip your cheese into the wax, a 1-gallon pot will be large enough for most cheeses. If you want to apply wax with a brush, you’ll need to melt a 1-pound block, which will fit into a 1-quart saucepan. Don’t plan to use these pots for anything else — cleaning them will be nearly impossible.







Cleaning and Caring for Your Equipment


Before getting started, thoroughly rinse your equipment and utensils in hot water; sterilizing them is best (see Sterilizing Your Equipment). During cheese making, all utensils coming in contact with milk are first rinsed in cold water, then washed again in hot water. Rinsing them first in cold water prevents any buildup of milkstone, which creates unwanted bacterial accumulation and may contaminate future cheeses.


You will also want to prepare your kitchen before you begin sterilizing your tools. Here are some tips for an extra-clean work space.




	Do not bake bread for at least 36 hours before making cheese to avoid contamination by yeasts. Do not use towels used for bread making for your cheese making.


	Do not have your windows open, especially on windy days.


	Do not let your pets come in and out of the kitchen while you are making cheese, as they are sources of coliform bacteria.


	Do not have any other food on the counter; raw meat can be especially problematic as a potential source of salmonella.


	Do not use dish towels or sponges; put them away and use only paper towels.








 Sterilizing Your Equipment


The cleaner your equipment, the more likely you are to have a great cheese-making experience. Sterilizing your equipment before and after use is recommended, but don’t be intimidated. Use common sense to keep things clean while making cheese. People have been doing this for thousands of years under all types of conditions.


Sterilizing can be done with the following methods.




	Immerse equipment in a pot of boiling water and heat to at least 185°F (85°C) for 10 minutes. (Alternatively, you can put heatproof equipment in a 340°F [171°C] oven for 1 hour; or use the sanitizing cycle on your dishwasher without detergent for everything except food-grade plastic.)


	Steam utensils for 10 minutes in a large kettle with about 2 inches of water in the bottom and a tight lid on top. Wooden items, such as cheese boards, may be scrubbed and air-dried. Between uses, mats must be boiled or steamed for at least 10 minutes.


	The most widely used sanitizer for cheese making is Star San. Made from food-grade phosphoric acid, it is flavorless, odorless, and biodegradable. If not rinsed off, the acid residue continues to fight off unwanted bacteria for the entire cheese-making process. When it comes in contact with your milk, it becomes inactive and tasteless. Usage is 2 tablespoons per 5 gallons of water; wipe or spray the mixture on your tools and let air-dry. Keep the mixture in a sealed container for up to four weeks or until it becomes cloudy.


	Sterilize food-grade plastic equipment by dipping it in a solution of 2 tablespoons of household bleach (sodium hypochlorite) per 1 gallon of water. Dampen a clean paper towel in the bleach solution and wipe all work areas.


	You may also use bleach with stainless-steel utensils. Make sure you rinse them thoroughly afterward, because a residue of sodium hypochlorite will interfere with the growth of cheese-making bacteria and may kill the rennet.


	Air-dry all rinsed equipment and store in a clean place. Just before starting a recipe, sterilize all the pieces again and have them handy.
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Techniques




[image: A freshly waxed block of cheese.]




All the techniques presented here are used at one time or another in cheese making. Each type of cheese (e.g., soft, hard, mold-ripened) involves techniques common to all or most of the cheeses within that group. I recommend you read through this chapter to familiarize yourself with the various techniques before jumping in and making cheese. Then, while you follow a recipe, refer to the appropriate sections for a brief review as needed.




The first few pages provide a convenient, at-a-glance summary of making a hard cheese. The steps will vary according to what type of cheese you are making, so not all the steps will be used for all the cheeses.


The remainder of the chapter provides a detailed overview of the techniques specific to each step. The directions are easy to follow, and as you progress, you will get the hang of it relatively quickly.











Hard-Cheese Making at a Glance




	
1. Warm the milk.







[image: A pot of milk.]










	
2. Add the starter and calcium chloride.







[image: Adding starter.]










	
3. Pour in the rennet.







[image: Pouring rennet.]










	
4. Let set until the curd gives a clean break.







[image: Testing the curd with a curd knife.]










	
5. Cut the curds.







[image: Cutting with a curd knife.]










	
6. Cook the curds.







[image: Stirring and measuring the temperature of the curds.]










	
7. Drain the curds.







[image: Ladeling the curd into a colander.]










	
8. Mill the curds.







[image: Milling the curds with your fingers.]










	
9. Salt the curds.








[image: Sprinkling salt.]












	
10. Mold the cheese.







[image: The cheese in a bowl.]










	
11. Press.







[image: Pressing the cheese into shape.]










	
12. Air-dry.








[image: Air drying the cheese on a board.]












	
13. Wax (optional).







[image: Painting on fresh wax.]










	
 Final Step: Age.







[image: A freshly waxed block of cheese.]





















Ripening


The first step in making cheese is to ripen the milk. In the ripening process, lactose (milk sugar) is converted into lactic acid. The increase of acidity in the milk aids in the expulsion of whey from the curd, helps the rennet coagulate the milk, acts to preserve the final cheese, and assists in flavor development.


To ripen, milk is heated and at the proper temperature cheese starter culture (starter) is added. The starter contains active lactic acid–producing bacteria, which ripen (acidify) the milk, usually over a period of 30 to 60 minutes. To create the perfect environment for acid development, follow the directions for timing exactly.


We control the acidity by planning the ripening time so the level of lactic acid will be just right. If too much acid is produced, the cheese will sour and could leak whey during the aging process. If too little acid is produced, the cheese may have little flavor and can contain numerous gas holes caused by contaminating yeasts or coliform bacteria.


Remember, cheese is alive. The starter must be healthy and active during cheese making. Pay particular attention to preparing and storing your starter (see here), and make sure the milk is heated to the correct temperature, at the correct rate, and in the correct manner according to the recipe. During the ripening process, milk is heated in one of two ways: directly or indirectly.





Direct Heating — Stovetop


Use this method when you see the stovetop icon in the recipe. A medium heat is advised.


With this method you heat your milk directly on the stove. This can heat your milk a little unevenly, therefore is not advised for making hard cheese.





Indirect Heating — Water Bath


Use this method when you see the water-bath icon in the recipe. Place the pot of milk into a sink or bowl full of hot water, 10 to 20 degrees warmer than the target temperature of the milk. If the temperature of the milk starts to climb too high, remove the pot from the water. If the temperature falls too low, place the pot back into the water. Add hot or cold water to the sink or bowl as needed to maintain the temperature of the milk.






[image: Captioned image.]

Direct heating takes place on the stovetop.












	[image: Direct heating icon.]

	

Direct heating takes place on the stovetop.













[image: Captioned image.]

Indirect heating takes place in a water bath.












	[image: Indirect heating icon.]

	

Indirect heating takes place in a water bath.













Adding Starter


A healthy starter is the key to good-quality cheese. Starter converts the lactose in milk to lactic acid to produce controlled ripening. The categories of starter and how to use them are described below.








[image: Sprinkling in starter to a pot of milk.]










Mesophilic


Mesophilic starter is used in cheeses cooked to moderate temperatures (see here for optimal temperatures). To add a direct-set powdered starter to your milk, tear open the packet, pour the powder onto the milk, let sit for two minutes for the powder to rehydrate, then stir to combine. When using a prepared mother culture, 4 ounces prepared = 1 packet direct-set. Once mixed, do not stir the milk for the remainder of the ripening period; excessive aeration reduces the rate of acid production, which may extend the ripening time.




Thermophilic


This heat-loving starter (see here for optimal temperatures) is used in cheeses cooked to higher temperatures. Follow the directions for mesophilic starter.




Prepared


To use prepared starter, make your own mother culture, store it, and then propagate as needed (see here). Add the required amount of prepared starter to the milk and stir to distribute evenly. Once mixed, do not stir for the remainder of the ripening period; excessive aeration reduces the rate of acid production, which may extend the ripening time.




Mixing in Additives


You may find it necessary or desirable to add various ingredients to enhance flavor, provide color, or aid coagulation. The timing of when to mix in these additives depends on the recipe.
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