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1: Ingredients for All Cheeses

An image that often comes to my mind when I’m making cheese is that of a staged theater piece, with a group of willing and able actors and Milk as the leading lady. The other ingredients, including culture, coagulant, and salt, are the supporting cast and the crew, some of whom are perhaps a bit difficult to work with. It’s helpful to begin thinking a bit about the incredible orchestration of events, of all of which you, as the cheesemaker and director, are in charge. And indeed, you have a cast of characters that are all important, even though we may think of Milk as the most critical actor. Of course, without milk there would be no cheese, but without the other ingredients there would be only milk. 

This chapter is filled with more than just information about the ingredients that go into cheese, as well as how those ingredients interact with each other to form cheese. In other words—lots of science! don’t worry—this is not a dry, academic textbook, and you are not in a structured course. Feel free to skim through the headings and move past what you don’t feel ready to absorb. Remember, even if you don’t understand the science behind the processes, during cheesemaking the science is still taking place. I am pretty sure that by the time you are done with this book, you will be excited and stimulated to see how understanding and mastering the science will turn you into a true artisan. 

As you read part I, keep in mind that there is a complex interplay between all of the ingredients involved in cheesemaking, and that it is impossible to completely segregate them as individual topics. So as you read you may think, “Hey, now she’s talking about enzymes, and we haven’t even covered them yet.” Believe me, I understand! But this is perhaps the first important lesson: Cheesemaking is not a simple series of events, and that’s what makes it such a stimulating challenge. In the beginning you have to accept a certain level of befuddlement and mystery, but I’ll be doing my best to guide you safely through to a mastery of cheesemaking.

Understanding the Beauty and Complexity of Milk

To begin understanding the characteristics of milk, it is important first to acknowledge that the milk of every mammal, every species, and even every breed within a species can be unique. I am not going to throw a bunch of charts at you comparing the fat and protein content of whale, guinea pig, and human milk; while this type of information can be very interesting, it won’t likely tell you about the milk you will be using for cheesemaking. Even beyond breed and species differences, milk will also vary based on what the animal eats, what season it is, how long it has been since the animal gave birth, and how healthy she is. Even the color of the milk (it isn’t all pure white, you know) will change based on the above factors. Milk is very much a product of both nature and nurture. The following table is based on averages throughout the year for a few of the breeds and species that might be the source of your cheesemaking milk.
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Two tasty surface-ripened cow’s milk cheeses: Dinah’s Cheese (Kurtwood Farms, Washington State) on left, showing a natural yellow paste, and Seastack (Mt. Townsend Creamery, Washington State), which is naturally whiter



All milk is composed of sugars, fat, protein, minerals, vitamins, and enzymes. It is the unique combination in the milk you choose, then what you as the cheesemaker do to these components that will create a superior (or not) cheese. So let’s take an in-depth look at the constituents of milk.
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Chart showing some breed and species milk component differences. Keep in mind that usually the higher the components, the lower the milk volume compared to other animal breeds in the same species. Sources: Data from “2010 California DHIA Report,” The University of Illinois Lactation Biology website, and Yves M. Berger, “Breeds of Sheep for Commercial Milk Production” (Spooner Agricultural Research Station, Univeristy of Wisconsin–Madison)





Cheesemaker Motivations: 

The Provider

When we first started looking for a milk source, it was to provide healthy, unprocessed milk for our family. I started making cheeses immediately as a way both to use the surplus milk and to provide more “packaging-free” quality products for my family. I had no idea how much gratification I would get from making cheeses! It is difficult to describe the thrill of seeing that first pot of milk solidify into curds, then transform itself into delicious cheese. The fact that my family is made up of some pretty passionate cheese lovers only added to the gratification!

Some professional homemakers (and I am including anyone who chooses to remain at home and provide the valuable support that makes a family complete) turn to cheesemaking to save money and still others to provide products of better flavor and healthfulness than those available in the grocery store. 

Cheesemaking at home can be a family affair and even a part of children’s education, whether homeschooled or away-from-home-schooled. The cheesemaking process not only brings in all the elements of fairly advanced chemistry and microbiology classes but also an appreciation of food production. I believe that an understanding of what it takes to produce foods eventually leads to better eating and purchasing habits—not a minor fringe benefit.

If you are making cheese primarily to provide sustenance, you will most likely be more concerned with staple-type cheeses rather than with those with fancy rinds and short shelf lives (although you might fantasize about making a few of these types!). If you are providing cheese as a basic food, don’t feel as though you need to apologize or provide excuses for not making the fancy stuff. Your reasons are the reason cheese exists: to provide nourishment.





Milk Sugar—Sweet Secrets

Milk sugar is the first component of milk to play a part in the cheesemaking process. The sugar provides food for the bacteria in the starter culture which is added to the milk; the starter culture digests the sugar and produces acid. This acid production begins the process that will eventually turn the milk into cheese. Truly, it is the control of this acid production that the cheesemaker will need to learn to regulate to become consistently successful. While you don’t necessarily need to have a thorough understanding of the complexity of milk sugar to understand acid control, learning more will provide the basis for the proper selection of cultures and will help answer other questions that will arise during cheesemaking. So let’s dig deeper into understanding the sweet secrets of milk sugar.

The sugar in milk is called lactose. You might know that when an animal gives milk it is called “lactation” or “to lactate.” When going by their scientific name, sugars end with the suffix “ose,” so you can probably see where milk sugar got its name. Lactose is made up of two simple sugars, glucose and galactose. During cheesemaking it is the breakdown and consumption of lactose (and its resulting simple sugars) that produces acid—lactic acid. Without the presence of acid, the production of cheese does not occur.



Fermentation Defined

While most of us are familiar with the term fermentation, and associate it with beer and wine making, sauerkraut, and sourdough bread, most people rarely think of cheese as a fermented food. But it is! Fermentation is the process through which carbohydrates and sugars (carbohydrates are combined sugars, rather than simple sugars) are broken down into by-products such as alcohol (there is your beer and wine), the gas carbon dioxide (hence the bubbles in your champagne and beer and the eyes in your Swiss cheese), and organic acids (thus the tang in our kraut and the acidity of cheese). Fermentation is a complex process that follows various pathways based on what is being fermented, which is known as the substrate. Fermentation can occur anytime organic matter is exposed to microorganisms such as bacteria and yeasts. This includes not only food but also compost and animal and human waste. As a means of preserving food, fermentation is one of the oldest—right alongside drying and salting. In fermentation guru Sandor Ellix Katz’s new book, The Art of Fermentation: An In-Depth Exploration of Essential Concepts and Processes from Around the World (Chelsea Green Publishing, 2012), this amazing process is explored in great depth and passion. 







To break the bond that holds the two simple sugars together, a process must occur. When people drink milk, the enzyme lactase (we’ll learn more about enzymes later, but for now you should know that enzymes act upon other substances to break a bond) is required to break the lactose into digestable sugars. Some people don’t naturally produce this enzyme, making them what is known as “lactose intolerant.” During cheesemaking, lactose is broken down through the actions of certain bacteria, which are usually added to the cheesemaking milk in the form of starter culture but can also be present in raw milk or low-temperature heat-treated milk.

As the bacteria consumes the milk sugars through the process of fermentation—first lactose, then glucose and galactose—lactic acid is produced. You will often see the term lactate (not to be confused with the verb lactate) used almost interchangeably with lactic acid. While it is molecularly slightly different, for the cheesemaker the terms can almost be synonymous. There are two variations of lactate. When you first get started making cheese, or even when at the intermediate level, you don’t need to understand that there are two variations, but later in your cheesemaking education, you will see references to starter bacteria that produce one or both of these two types of lactic acid. So when that topic arises, I want you to be prepared! The two varieties of lactic acid are called D-lactate and L-lactate. The production of D-lactate can also create two other by-products that influence cheesemaking: the alcohol ethanol and the gas carbon dioxide. This is useful to know when the development of eyes (such as in Swiss alpine types of cheese) by gas production is a desired end result, as some bacteria are incapable of producing D-lactate. (We’ll learn more about cheesemaking bacteria later in this chapter.) 

In addition to fermenting lactose into two types of lactic acid, starter bacteria also vary in their ability to ferment the two simple sugars, galactose and glucose. If only one of the two is completely fermented, residual sugar will remain in the cheese curd. This remaining sugar can help feed other bacteria during the first stages of aging, which is desirable in some cheese types. For most pressed cheeses all sugar will have been metabolized and utilized after about two weeks of aging.



Lactose Intolerance—Myths and Misunderstandings

Fairly frequently in articles in small dairy type publications, I read of people’s belief that raw milk, especially goat’s milk, helps them cope with their lactose intolerance. Words such as “I am severely lactose intolerant and will get sick if I don’t drink goat’s milk every day” are not uncommon. Being a passionate supporter of raw milk myself, and somewhat biased toward goat milk, it is wonderful to hear of these folk’s passion, but difficult to digest the inaccuracy of their science. No matter how you feel about raw milk, from any beast, let’s clear up a few facts about lactose and lactose intolerance.

It is important to remember that goat’s milk (along with all of the most common milks consumed by humans) has almost the same amount of lactose as cow’s milk. If you are truly lactose intolerant, meaning your body no longer produces—as it did when you were an infant—the enzyme lactase, these milks should cause as many digestive problems as does any other milk. Goat’s milk is typically easier to digest, thanks to its smaller, more delicate fat globules and different protein composition, and some data suggests that raw milk may have lactase present because of adventitious bacteria that introduce the enzyme, but the evidence is not conclusive. So for the severely lactose-intolerant individual, fluid milk is likely to cause digestive problems unless the enzyme lactase is consumed at the same time or is added to the milk after harvesting from the animal. In fact, the issue of lactose intolerance is of such importance to the fluid milk industry that some milk is now being marketed in which the lactose has been broken down to simple, digestable sugars before it reaches the market.

Where cheese consumption is concerned, a lactose-intolerant person can consume aged cheeses, as lactose is virtually nonexistent in such products. The fresher and more moist the cheese, however, the more likely that some lactose will remain, so these should be avoided. 





The amount of lactose in milk changes depending on what point the animal is at during her lactation. While milk components such as fat and protein (you’ll meet them in more detail in a bit) usually increase later in the lactation, after the animal has been milking for several months, the percentage of lactose usually decreases. This can influence the rate at which acid is developed by the starter culture, as there is simply less fuel for the process. As the rate of acid production changes, the final product will be affected as well, due both to the level of acid and the rate at which it develops, as well as the subsequent by-products produced by the starter bacteria that the milk sugar feeds.



Crystals—the “Crunchies” in Cheese

If you are a lover of extra-aged hard cheeses, you probably also adore the sensation of biting into an aromatic, granular chunk and feeling your teeth crunch through tiny, grainy crystals that cheese lovers often refer to as “crunchies.” There are a couple of types of crystals that can occur in cheese. The first type is formed from the amino acid tyrosine and is desirable in certain cheeses. Tyrosine crystals typically form in high-protein, long-aged cheeses such as Parmesan and aged Gouda. The second type of crystal is formed when calcium combines with residual lactate to form calcium lactate crystals—which is considered a defect. Calcium lactate crystals are far more common on the surface of certain cheeses, cheddar being the most likely victim.





Milk Fat—Filling Out the Flavor 

Milk fat’s role, much like the purpose of fat in cooking, is to provide an appealing texture, a well-rounded flavor, and—through the changes that it will experience during aging—wonderful aromas. The amount, composition, and quality of milk fat in cheese milk are all important factors to understand during cheesemaking. These three facets can be somewhat manipulated by the cheesemaker to alter the outcome of a recipe. For example, Parmesan is traditionally made with partly skimmed milk. If you follow the same recipe but use milk higher in fat, the resulting cheese will be quite different from the traditional Italian original. Other cheeses, such as cream cheese and triple crème Brie, have cream added to increase the total fat content and therefore change the texture and taste of the final cheese. In the case of some high-production blue cheeses, the milk is skimmed and the cream homogenized, then added back into the milk. From this you can probably get a good idea of the importance of different levels of fat in the creation of different types of cheeses. Before we talk more about the amount, composition, and quality of milk fat, let’s take a closer look at the structure of the fat globules.

Anatomy of the Milk Fat Globule

Milk fat globules are quite large in comparison to other components in the milk solution. The globules are surrounded by a membrane known as the milk fat globule membrane or MFGM. This membrane contains most of the enzymes (more on enzymes later) that occur naturally in milk. The main exception to this is the enzyme lipase (which breaks down fats/lipids), which does not exist in the fat globule membrane. This makes sense, for if the enzyme resided in the membrane, it would destroy the globule.

The inside of the membrane contains the fats, mostly (about 98 percent) as triglycerides, also known as triaglycerols. A glyceride is a glycerol molecule, which you can think of as the basic molecule for all fats, bonded to one, two, or three fatty acids. Triglycerides (the kind with three fatty acids) are the fats that make up most of the food oils and fats that we consume. The milk of cows, goats, sheep, and water buffalo (all called ruminants, which are animals that “chew a cud”) contain a greater variety of fatty acids than any other milk types. This is quite nice for cheesemakers, as some fatty acids are particularly good at producing volatile compounds (which means that they can easily be carried on the air; in other words, you will be able to smell them) that provide aroma and flavor. These short-chain fatty acids—butyric, caproic, caprylic, and capric—are present in varying amounts depending on the species.

Milk fat globules are less dense than the surrounding milk fluid, with the result that, given the right amount of time and conditions, they will gradually float to the top of the milk and form a layer of cream. In fact, this process is called creaming. Conditions are best for creaming when the milk is cool and not moving. Cream rises faster in cow’s milk, thanks in part to the presence of cryoglobulin, a protein that is attracted to and absorbed onto the globule when temperatures are cool (hence the prefix cryo- for cold and the root globulin) which encourages the massing together of the fat globules. Once clumping, or agglutinating, begins, more globules are attracted at an increasing rate, and the process speeds up. The absence of cryoglobulins in sheep, goat, and water buffalo milk means that the fat globules rise much more slowly. 

The breakdown of the fats is called lipolysis (lipo for fat and lysis, meaning “to break”). It’s the process of lipolysis that releases the volatile fatty acids that are responsible for major flavor and aroma development—sometimes good, sometimes not so good. We’ll talk more about that in a bit.



Homogenization Facts and Myths

Homogenization is a mechanical process designed to alter the natural behavior of fat globules and keep them from creaming. The process typically involves sending the milk under high pressure through a screen with openings sized smaller than the fat globules. The process reduces the size of the fat globules and denatures (changes the natural behavior of) cryoglobulins, the proteins that encourage creaming. (Isn’t it funny the amount of industrial energy that goes into saving us the labor of shaking the milk jug before pouring?)

You may have heard or read that goat’s milk is “naturally homogenized.” While it’s true that goat, sheep, and water buffalo milk all lack cryoglobulins and will cream very slowly by comparison, they are not naturally homogenized.

For the cheesemaker this alteration of the membrane’s normal structural composition means that cheese curd made from homogenized milk tends to not drain and lose whey properly during the draining process (called synerisis), so it forms a curd that may be higher in moisture than desired. Remember the blue cheese I mentioned a bit ago that uses homogenized cream that is





The Amount of Fat in Milk



How the Composition of Fat Can Vary
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Assessing the Quality of Milk Fat











Milk Protein—The Building Blocks for Cheese



The Anatomy and Nature of Cheese Proteins
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Factors Affecting the Amount and Quality of Milk Protein




Coagulating Milk Proteins Using Rennet 


Coagulating Milk Using Acid
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Proteolysis, Peptides, and Flavor—The Magic of Casein Breakdown
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Minerals—Keeping It All Together





More about Calcium












Vitamins—for that Healthy Glow
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Enzymes—The Action Heroes of Cheesemaking








Nuances and Knowledge about Culture
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Classifying and Defining Cultures
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Defining a Culture by Lactic Acid Produced


Defining a Culture by its Citrate Metabolizing Potential











Phage and Culture Rotation








Lipase—For Extra Flavor 




Calcium Chloride—Keeping Things in Balance





Cold Storage


Over-pasteurization 
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High Enzymatic Activity 


Choosing Your Coagulant: Animal, Vegetable, or Microbial
































The Process of Coagulation




Beyond Coagulation—The Role of Rennet during Aging
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Salt—The Final Key Ingredient
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Salt for Texture, Flavor, and Aroma














Factors Influencing the Rate of Salting




Salt-Tolerant and Salt-Sensitive Microorganisms
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Appendix A: Troubleshooting Guide

Table A-1. Problems Common to All Cheese Types
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Table A-2. Problems with Fresh Acid- and Heat-Coagulated Cheeses
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Table A-3. Problems with White Mold Surface-Ripened Cheeses
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Table A-4. Problems with Washed Rind Surface-Ripened Cheeses
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Table A-5. Problems with Blue Cheeses
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Table A-6. Problems with Stretched Curd Cheeses


[image: table_A-6.jpg]


Table A-7. Problems with Semihard to Extra-Hard Cheeses
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Appendix B: Resources for Education, Sourcing, and Enjoyment

Rather than simply create a list of recommendations, I wanted to take the time to share a few more details about these resources, including my own review of those that I have any personal knowledge of or experience with. Keep in mind that things change, including my opinions, so I hope anything I share here won’t come back to haunt me! 

For some of these I haven’t provided a web link as it is quite easy to search for them. If you aren’t online, some of the resources will be very tough to access. Remember, you can use your public library as a resource for Internet searches and help finding things on the Web. For books it is tough to beat Amazon. Even most authors can’t afford to sell their own books for as low as you can find them at Amazon.com. It is also a great resource for other products these days as well.

There was no way for me to adequately address resources for every country. While many of the books and products listed in this section are available across the globe, access to some will be limited. For this I apologize and hope that you will utilize some of the Internet forum resources to help you locate products that you can access in your part of the world. On that same note my book recommendations are pretty much limited to the English-speaking audience. My apologies to readers from other countries.

Education and Enjoyment

There are a growing number of resources for cheesemakers wanting to continue to learn (and let’s hope that is all of us!). It seems as though every few months a new cheesemaking book comes on the scene. Keep in mind that when a topic is popular, it is a publisher’s job to try to capture their own little part (or preferably large part) of that market. If you like a publisher’s books in general, chances are that they will produce a good book on cheese too. But some will not take the time and commit the resources to selecting the proper author, fact checking, and even providing appropriate illustrations.

The same is true of classes, seminars, and events. Some will be created simply to be a part of a thriving movement, and others will have real depth and worth. This is part of the price of popularity. So don’t feel too overwhelmed with the wonderful plethora of options, and do your best to get a recommendation from a trustworthy source if you are going to be spending some money and valuable time to participate.

Books and Publications

For Those Just Getting Started

Home Cheesemaking by Ricki Carroll (Storey, 2002)

This was the first book on the scene, published originally in 1982 as Cheesemaking Made Easy. Since then it has sold at least 100,000 copies. There is a good reason this book remains so popular: It is great! It still tops my list for those just getting started. It is not meant to take you to a deep understanding of the process but instead is easy to read, simple to follow, and inspirational, with its large variety of recipes and motivating profiles of cheesemakers. 

The Complete Idiot’s Guide to Cheese Making by James R. Leverentz (Alpha Books, 2010)

Leverentz is president and founder of Leeners, which sells a lot of cheesemaking supplies. I know, some people are turned off by the Dummies and Idiots book series, but frankly, I think it is great to start from a point where you are humble enough to know that you are not yet an expert. The Complete Idiot’s Guide offers some additional information to the beginner and some great tips not found in Home Cheesemaking. It doesn’t contain the number of recipes, but I think it should be included in any new cheesemaker’s library.

Artisan Cheese Making at Home by Mary Karlin (Ten Speed Press, 2011)

This book is hot off the press as I write. It is a gorgeous book and will be quite inspirational for the avid hobbyist and foodie, with its glossy pages and quality hardcover. There are a few details missing that might lead to some issues, but overall, it is one I would recommend owning. Many of the recipes were provided by well-known cheesemakers and add a wonderful insight into the world of renowned cheesemakers.

For the Intermediate and Advanced

The Cheesemaker’s Manual by Margaret P. Morris (Glengarry Cheesemaking, 2003)

This is really the only book I am aware of, other than the one you are holding in your hands, that provides information at the intermediate level on the making of the major categories of cheese (and includes recipes). The book is self-published, so a little more expensive than might be ideal, and the binding is a bit prone to releasing pages, but it is worth buying. Morris’s company, Glengarry Cheesemaking and Dairy Supply, is a fantastic resource for cheesemakers of all levels and scales.

The Fabrication of Farmstead Goat Cheese by Jean-Claude Le Jaouen (The Cheesemakers Journal, 1987)

If you plan on making any mold-ripened cheeses—cow, goat, or sheep—you should eventually pick up this little book. Nothing else quite comes close to covering French bloomy rinded cheeses. You will learn a lot about their production, and the back includes a long list, along with details, about many of the classic French mold-ripened goat cheeses (you can make them with other milks, too, though).

American Farmstead Cheese by Paul Kindstedt, with contributions from others, including Peter Dixon (Chelsea Green, 2005)

When this book came out, it was the first of its kind—and still is the only one—to provide advanced cheese chemistry combined with business aspects. While not a cheesemaking book in the sense of teaching you recipes, it presents, in lay terms, the microbiology and chemistry of cheesemaking. It also discusses issues of food safety and business. It is a must-have, especially if you have any inkling of going pro. 

The Joy of Cheesemaking by Jody M. Farnham and Marc Druart (Skyhorse Publishing, 2011)

This is a valuable book to add to your collection of cheesemaking books. (I do believe in owning many!) It contains some very helpful ways to measure cultures and do dilutions, as well as profiles of cheesemakers (yes, we’re in there) and some great recipes. The cheesemaking portions were written by a cheesemaker and educator that I respect and admire greatly, Marc Druart (plus he has a super cute French accent).

On the Make, e-newsletter by culture magazine

I am excited about this new electronic publication. The industry has really been lacking a definitive, technical newsletter. I am hoping that this one, just out with its first, promising issues (I am lucky to be a contributor) is the answer to the need: www.culturecheesemag.com/.

About Cheese in General

Cheese Primer by Steve Jenkins (Workman, 1996)

This was my first cheese book, a gift from friends. What it lacks in glamour and color photos, it makes up for with insight and depth. Steve is an icon in the cheese world for good reason. 

Cheese: Exploring Taste and Tradition by Patricia Michelson (Gibbs Smith, 2010)

A gorgeous book that will inspire you to taste, travel, and talk about cheese.

Mastering Cheese by Max McCalman and David Gibbons (Clarkson Potter, 2009)

This book is the brave and thorough work of one of cheese’s first “celebrity” advocates. McCalman and Gibbons have two other books on cheese that are worth owning as well, but if you can only have one, get this one. The book is designed for the consumer of cheese, and I contend that cheesemakers are probably prime consumers as well as producers. 

Cheese and Culture: A History of Cheese and its Place in Western Civilization by Paul Kindstedt (Chelsea Green, 2012)

You know cheese is important when a nearly three-hundred-page hardback book is published that is devoted solely to 9,000 years of cheese history. We have arrived! 

culture magazine

If you love cheese, and I am assuming if you are reading this that you do, you must subscribe to this inspiring, gorgeous magazine. It is designed with food lovers in mind, but cheesemakers will gain from the stories of other cheesemakers from all over the world and be inspired by the beautiful photography: www.culturecheesemag.com/.

Cheese Connoisseur magazine. 

Another lovely magazine devoted to the passion of eating cheese: www.cheeseconnoisseur.com.

Being Entertained: Cheesemaker and Cheese Enthusiast Stories

Cheesemonger: A Life on the Wedge by Gordon Edgar (Chelsea Green, 2010)

Gordon Edgar is one of my favorite, no-nonsense cheesemongers. His book is a fun story about what brought him to cheese, and he shares some good insights about the cheese world along the way. 

The Cheese Chronicles by Liz Thorpe (HarperCollins, 2009)

This is a nicely written story that gives some great insight into what goes on behind the scenes of one of the United States’s better-known cheese counters.

Goat Song by Brad Kessler (Scribner, 2010) 

This book poetically shares what most of us goat lovers feel. It is truly a lovely “read,” as they say. And Brad and his wife are stellar cheesemakers! 

The Year of the Goat: 40,000 Miles and the Quest for the Perfect Cheese by Margaret Hathaway (Lyons Press, 2009)

Here is another lovely book that shares a couple’s journey to making cheese (and loving goats).

Cooking with and Serving Cheese (My Favorites, of Many)

The Cheesemonger’s Kitchen by Chester Hastings (Chronicle Books, 2011) 

This is not only a James Beard–nominated book (for its photography), but it is filled with recipes that are not “more of the same.” If you love cheese and are looking for some new ways to use it in your cooking, this book is a must-have. 

The New American Cheese by Laura Werlin (Stewart, Tabori & Chang, 2000)

As one of the pioneers in this current wave of cheese adoration here in the States, in this book Werlin profiles cheesemakers and their cheeses, then gives some luscious recipes in which to use them.

The All American Cheese and Wine Book by Laura Werlin (Stewart, Tabori & Chang, 2003)

In this book Werlin profiles both wine and cheesemakers, helps you learn how to pair wine and cheese, and shares some awesome recipes. 

Cheese and Wine by Janet Fletcher (Chronicle Books, 2006)

Fletcher is another one of our favorite cheese people and cheese writers. One thing I love about this book is that she gives pronunciations of the cheese names! (For a country bumpkin such as me, that is a godsend.) This book focuses on pairings, plates, and cheese courses (She also wrote The Cheese Course [Chronicle Books, 2000]).

The Cheese Plate by Max McCalman and David Gibbons (Clarkson Potter, 2002)

This is a great pairing and cheese course from a cheese guy we like so much we named a goat after him (although with the adaptation of making it “Maxine” since it was a girl... ). 

In a Cheesemaker’s Kitchen by Allison Hooper (Countryman Press, 2009)

Hooper, along with Bob Reese, started Vermont Butter & Cheese Creamery in 1984. Join Hooper in her virtual kitchen in this lovely cheese cookbook.

Movies and Videos

The Cheese Nun (PBS Home Video, 2006) 

I waited far too long to purchase this video (or rent it)! Not only is it a fantastic story, but you will learn some pretty cool things about cheesemaking. Even since this BBC documentary was released, Sister Noella Marcellino has continued to aid cheesemakers with her research and consultations at events such as the American Cheese Society conference, where she also serves as a cheese judge.

Artois the Goat (Bogart Reininger Films, 2008)

This is the best cheese movie I have ever seen! Okay, I know it isn’t a very crowded field, but I think it will hold top honors for me for some time. It isn’t just about goats or goat cheese but instead is a quirky, romantic comedy where the true ingénue is cheese. Or rather, the making of cheese.

Cheese Slices (The LifeStyle Channel, 2007–)

A DVD series out of Australia and hosted by raw-milk cheese advocate and grand personality Will Studd, Cheese Slices is a globe-trekking tour of cheeses, both traditional and modern, from all parts of the planet. Don’t count 100 percent on its content to tell you the accurate directions for the cheeses featured, but you will still take away some great information, visuals, and inspiration.

Schools and Classes

This list has grown so much that I suggest to all readers to check out Vicki Dunaway’s website, www.smalldairy.com/courses.html (which also includes information for countries other than the United States). Vicki is another cheese pioneer who until recently published Creamline, one of the original newsletters for artisan cheesemakers. Her website continues to offer up-to-date resources for cheesemakers. On the courses page that I have given you the link for, you will see another link to “just for fun” classes that include on-farm cheesemaking classes (such as we have here at our farm), tasting classes, and more. 

Online Socializing and Peer Support

Cheeseforum.org 

This global forum is awesome! Through it I met several of the cheesemakers that provided input for this book.

Gianaclis Caldwell

www.gianacliscaldwell.wordpress.com 

This is my blog, where I update things for both of my books and include other articles and information that might be helpful.

Artisan Farmstead Living 

http://artisanfarmsteadliving.blogspot.com 

Curd Nerd 

www. curd-nerd.com

I Make Cheese 

www.imakecheese.com

Jos Voltu’s blog 

http://heinennellie.blogspot.com

Jos was a reader for this book and a recipe provider. His blog is filled with lots of inspiring cheesemaking stories. It is named after his parents, Heine and Nellie; the “n” in the middle is the Dutch conjunction “and.”

New England Cheesemaking Supply Blog 

http://cheesemakinghelp.blogspot.com/ 

If you need another reason to support this company, their website is accurate, up to date, and always educational.

Culture, Ingredients, and Other Supplies

Dairy Connection, Wisconsin, USA

608-242-9030

www.dairyconnection.com 

For small to mid-size artisans. One of the United States’ main companies for cultures and supplies. 

Fromagex, Canada

866-437-6624

www.fromagex.com 

Artisan and industrial equipment and supplies. The complete line of Danisco and Chr. Hansen cultures. Global sales (except frozen bulk culture).

New England Cheese Supply, Massachusetts, USA

413-397-2012

www.cheesemaking.com 

Supplies for the home and hobby cheesemaker. Kits, supplies, cultures (in small packets), recipes on website, tech support, and blog. 

Glengarry Cheesemaking and Dairy Supply, Canada

888-816-0903

www.glengarrycheesemaking.on.ca 

Small- and medium-size artisans in North America. Equipment, supplies, and cultures. Owner is Margaret Morris, who wrote The Cheesemaker’s Manual (listed above).

SaltWorks, Washington, USA

800-353-7258

www.saltworks.us 

Other Equipment—Pots, Vats, Presses, and More

Central Restaurant Products, Indiana, USA

800-215-9293

www.centralrestaurant.com 

Lots of stuff you might need: shelving, large stainless steel pots, food warmers, cutting boards, and so on.

Hamby Dairy Supply, Missouri, USA

800-306-8937

www.hambydairysupply.com 

Carter Raff Pneumatic Presses, California, USA

888-228-6636

Another avid home cheesemaker that I found on The Cheese Forum (cheeseforum.org).

Another great source is any company that sells beer-brewing supplies, as they will often have not only some equipment but also other items such as cleaning agents.

Cleaning and Disinfecting Supplies

If you live in a region with quite a few dairies, you may have a local source for cleaning chemicals and other supplies. Many regional companies have regular deliveries and service calls to producers. While it is not possible for me to attempt to list these here, I suggest contacting any dairy or cheese plant near you and finding out if they can refer you to a good source for cleaning chemicals. Another option is food service retailers, where bulk goods are sold to the public and to restaurants. These will have detergents and acid rinses, as well as other supplies you might need.

Hamby Dairy Supply, Missouri, USA

800-306-8937

www.hambydairysupply.com 

Decon Labs, Pennsylvania, USA

800-332-6647

 www.deconlabs.com 

Enzymatic “Contrex EZ” powdered detergent is available on Amazon.com. I have not used this product, but the company says it works well on proteins and fats. So for those looking for small volumes of enzymatic cleaner, this might be your best bet.

Ecolab (worldwide) 

800-392-3392

www.ecolab.com 

Traditional and enzymatic cleaners, acid rinses, and more for the food industry. Usually available in larger pails and volumes. Will deliver orders as small as a single pail of product. Mixed reviews on responsiveness to small producers.

All QA Products, North Carolina, USA

800-845-8818

www.allqa.com

Sanitizer-strength testing supplies and more.

Laboratory Supplies

Cole-Parmer (worldwide)

800-323-4340

www.coleparmer.com 

They offer pH meters and more.

Nelson Jameson, Wisconsin, USA 

800-826-8302

www.nelsonjameson.com 

Lots of different supplies for food production, dairy, and cheesemaking. My choice for buying pH meters. Great customer support. 

Zep, Georgia, USA

877-428-9937

www.zep.com

Cleaning products for many situations, large selection for food industry. Includes “GreenLink” products that are more ecologically friendly. Will work with even the smallest producer. When making first contact, ask for a representative for your area and then emphasize that you are processing dairy products.
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Appendix C: Quick Reference Tables

I added this section in the hope that you will feel free to make photocopies of these tables, stick them in a protective sleeve, and have them easily accessible in your cheesemaking area. I know I have information such as this in various places in our cheese make room, but I wish I had done these tables before I started writing this book! It would have saved me a lot of time looking up redundant information. 

Brine Mixtures


Table C-1. Common Brine Solutions: Gallons*


[image: table_C-1.jpg]


*Add 1 tbsp (15 ml) calcium chloride and 1 tsp (5 ml) vinegar (acetic acid) to each gallon (4 L) brine.

**Percentages and degrees are averaged; expect slight differences.

***1 gallon of water weighs 8.33 pounds.




Table C-2. Common Brine Solutions: Liters*


[image: table_C-2.jpg]


*Add 4 ml calcium chloride and 1 ml vinegar (acetic acid) to each liter of brine.

**Percentages and degrees are averaged; expect slight differences.

***1 L of water weighs 1 kg.



Examples: 


1. For 1 gallon of heavy brine, mix 1 gallon of water with 2.52 pounds of salt plus 1 tablespoon (of 32 percent dilution) calcium chloride and 1 teaspoon white vinegar.

2. For 1 quart light 5 percent washing brine, mix 1 quart water with 0.11 pounds salt (about 3 tablespoons).

3. For 4 liters of heavy brine, mix 4 liters of water with 1.2 kg of salt plus 1 tablespoon calcium chloride (32 percent solution) and 1 teaspoon white vinegar.

4. For 1 liter light 5 percent washing brine, mix 1 liter of water with 0.06 kilograms salt. 



Calcium Chloride Maximum Dosage Rates

Note: You can usually dose calcium chloride (when it is used in a 32 percent solution) at the same rate as single-strength rennet, but some recipes that call for a slower or faster coagulation time than most other cheese types use less or more rennet than usual. In those cases the calcium chloride rate will be different.


Table C-3. Calcium Chloride Solution Dosage* Rates
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*Assumes standard dilution of calcium chloride solution at 32 to 33 percent 

**The preferred, more accurate measurement




Table C-4. Calcium Chloride Crystals Dosage Rates (0.02%)
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*The preferred, more accurate measurement, rather than ounces. I assume, in this table, that if you are measuring milk by liter or kilogram you will not choose ounces to measure calcium chloride.




Table C-5. Culture Abbreviations and Names

Mesophilic bacteria = orange (top 4 cultures)

Thermophilic bacteria = red (bottom 5 cultures)
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Culture Measurements


Table C-6. Sample Measurements for Direct-Set Culture*
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*These measurements are estimates. Culture density and settling will cause variation.

**One unit will typically culture 50 lb (23 kg) of milk, but many milk types and cheese styles require different rates of use.



Measurement Equivalents


Table C-7. Milk and Water
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*Average weight for milk but will vary by fat content




Table C-8. Curd-Size Equivalents
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Table C-9. Dry Weights: Coarse Kosher Salt*


[image: table_C-9.jpg]


*Salt will vary by brand when comparing a volume measurement to a weight, and also depend on how compacted the salt is. The measurements above are less accurate the larger the volume! It is always best to measure salt by a weight measurement instead of a volume measurement.





Table C-10. Fluid Measurements: Rennet, Calcium Chloride
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Table C-11. Comparison of “Tiny” Teaspoons and Other Extra-Small Measurements*
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*Teaspoon measurements are not necessarily standardized throughout the world. These comparisons are accurate for most US-sold measuring spoons.




Relative Humidity Comparison Readings for Use with Psychrometer


Table C-12. Fahrenheit Scale for Psychrometer Readings
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Table C-13. Celsius Scale for Psychrometer Readings
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Temperature Conversion 

(Rounded to tenths)

This is my favorite type of conversion chart. At first it might look complicated, but it is super easy once you get comfortable with the format. Take a look at each three-column set. Let’s take an example. Say you want to know what 20°C converts to. Look down the center column and find 20; look to the right, and you will see that 20°C = 68°F. Try that. Now let’s say you want to convert 20°F to Celsius. You can look down the same column at 20 and look to the left column. You will find that 20°F = –6.7°C. I hope that makes sense!


Table C-14. Temperature Conversion (Celsius to Fahrenheit)
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Appendix D: Sample Make Sheets


There are many approaches to creating a make sheet or “cheese log.” I have included two that we use here on our farm, one to make our feta style and one for a simple hard cheese. I am a fan of the table format that lists time, temperature, and pH goals at appropriate stages. But there are certainly many ways to design an equally workable set of directions. Please feel free to modify the following make sheets in any way you see fit!

The second table is for a simple tomme-style cheese (recipe is in chapter 14), such as our product Elk Mountain; you can see that with the addition of a few lines you could add steps for washing curd, stirring the curd, and even cheddaring. If you have access to a computer and spreadsheet software, simply type in these basic lines, then adapt them to any recipe. If you don’t know goal pHs, you can develop them over time, depending on how well you track them and how you like the resulting cheese.


Table D-1. Sample Make Sheet for Feta-Style Cheeses
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Table D-2. Sample Make Sheet for Semihard, Lightly Cooked Cheeses
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Glossary

Acetic acid. Food-grade acid. Vinegar is made up of mostly acetic acid.

Acidic. A substance with a pH below neutral 7. Flavors associated with acid are sour, tart, tangy.

Adjunct culture. Bacteria added to provide characteristics that will occur during aging. Synonyms often used are ripening or secondary culture, although these more correctly refer to microorganisms added to assist with ripening, such as mold and yeast cultures.

Advantageous. Something that offers or provides an advantage. Associated with advantageous microorganisms that enter the milk adventitiously (spontaneously without being added).

Adventitious. Something that occurs without planning and spontaneously. Associated with microorganisms that enter the milk from the environment and during milking. 

Affinage. The French term, now widely used, for the care and tending of cheese while aging.

Affineur. The French term for someone whose profession and specialty is aging cheeses.

Alkaline. A substance with a pH above neutral 7. Flavors associated with alkaline are bitter. Synonym: Basic.

Alkaline phosphatase. A naturally occurring enzyme in milk that is destroyed by pasteurization. Not an enzyme that assists with cheesemaking, but its presence is used to test for proper pasteurization.

Amino acids. Singular units in a chain that makes up long protein strands. Subunit of peptides. In cheesemaking they are associated with protein breakdown and the creation of flavors and texture in cheese.

Annato. Natural orange coloring used in cheese. Made from the seeds of pods from a tropical and subtropical plant called the achiote tree.

Artisan. In cheesemaking the term can mean the production of cheese by hand or a small company that produces cheese by hand using milk from their own farm or other farms.

Ash. The mineral salts in a substance, obtained by incineration; the minerals are left as ash.

Ash, vegetable. Food-grade charcoal used to raise the pH on the surface of some cheeses or for a decorative effect.

Bacteriophage/phage. Viruses that attack bacteria and inject their own genetic material into the host. The process destroys the bacteria. 

Bactofugation. A mechanical process sometimes used by large dairy producers that removes bacteria and somatic cells from warm milk using centrifugal force. Used in conjunction with pasteurization. 

Bandaged rind. A cheese whose rind has been encased by a thin layer of fat-soaked cheesecloth and aged. Traditional treatment for cheddar. Synonym: clothbound.

Basic. See Alkaline.

Bloomy rind. A cheese whose surface is host to several types of yeasts and white (usually) molds. Also called “surface ripened.”

Blowing. Applies to unwanted gas production within the curd or cheese that leads to the expansion of the mass. “Early blowing” occurs just after production and is usually caused by bacteria from the coliform family and yeasts. “Late blowing” occurs toward the end of aging, usually several months later, and is caused by bacteria from the clostridium family or propionic acid bacteria.

Botulism. Sometimes-fatal illness caused by the spore-forming (meaning resistant to heat treatment) bacteria Clostridium botulinum.

Brevibacterium linens. Commonly known as B. linens. The most commonly known and added surface-ripening bacteria used on washed rind (stinky) cheeses. As with other surface-ripening microorganisms, it can be present in the environment naturally. Part of the family of coryneform bacteria.

Brine. A saltwater solution in which cheeses are floated after being removed from the press to provide them with a salt content. Can also be used as a verb and mean the act of salting a cheese in brine.

Brine hydrometer. A tool or instrument designed to measure the salt concentration (salinity) of a solution. Synonym: salometer.

Buffer. A solution or substance that resists changes in pH. Buffer solutions, usually 7.00 and 4.01, are used to calibrate pH meters. The prime buffers in milk are the protein micelles and calcium phosphate.

Butter muslin. Finely woven cloth for draining dairy products with small particles. Cheesecloth with a thread count of 90 threads per square inch is often called butter muslin.

Butterfat. Term used to describe the fat, or lipids, in milk. Butterfat and cream are similar but not interchangeable. 

Butyric. Fatty acid associated with a rancid flavor. If butyric fermenting bacteria, such as Clostridium tyrobutyricum, are present, they can produce gas and cause “late blowing.”

Calcium. Mineral salt in milk. Exists alone and bonded with other minerals. Plays a key role in coagulation and finished texture of the cheese.

Calcium chloride. Food-grade additive used in milk to assist with coagulation and in brine to create a mineral balance (equilibrium) between the cheese to be brined and the brine solution.

Calcium lactate. Exists as crystals on the surface of some aged cheeses (usually rindless, vacuum sealed) when residual lactate combines with calcium in the cheese. Considered a defect.

Calibration. The act of aligning an instrument’s readings with those of a known substance to ensure accuracy. For example, a pH meter is calibrated by soaking the electrode in solutions (buffers) with a known pH, then using a setting that tells the meter to align its readings with that of the buffer.

Capric. Short-chain fatty acid present in milk; in a greater degree in goat’s milk. Associated with aroma and flavor development.

Caproic. See Capric

Caprylic. See Capric. 

Carcinogen. A substance linked to the incidence of carcinoma (cancer) occurrence.

Carotene. A provitamin that can be converted by the body to vitamin A. Gives cow’s milk its more yellow color when compared to carotene-free sheep, goat, and water buffalo milk.

Case hardening. Term used to describe the entrapment of whey within curds when the outer surface of the curd is dried and dehydrated too quickly while in the cooking phase in the vat.

Casein. Protein present in milk. Makes up 70 to 80 percent of total protein, depending on species and breed of animal. Main protein captured during cheesemaking. Consists of alpha (α), beta (β), and kappa (κ) caseins along with other variants.

Caves, cheese caves, holes in paste. “Caves” and “cheese caves” usually refer to a natural or constructed open space underground in which cheese can be aged. Also occasionally used (as is “holes in paste”) to mean small opening within the paste, or interior, of a cheese; especially used by the producers of blue cheese.

Cheddar. Refers both to a cheese type and to the process of cheddaring, in which cooked curd is drained and allowed to mat together for an extended period in the vat. Mats of curd are usually turned and restacked several times during the cheddaring process.

Cheese iron. See Trier.

Cheesecloth. A fabric with an open weave that traps curd within but allows whey to drain. Can be made of natural fabrics (often linen, also called muslin) or synthetics. Comes in various weave consistencies (thread counts).

Chymosin. Enzyme produced in the ruminant’s stomach (abomasum) and used to coagulate milk for cheesemaking. Is also produced through the fermentation of genetically engineered microorganisms.

Citrate. Exists naturally in milk as citric acid often bound to calcium and magnesium. Fermented by specific bacteria (called “citrate positive”) to produce diaceytl (associated with a buttery flavor and aroma) and carbon dioxide for the formation of small eyes.

Citric acid. See Citrate.

Clabber. The curd produced when raw milk is allowed to ferment and coagulate at room temperature; also the act of coagulating milk.

Clean break. Describes the behavior of coagulated milk when a tool is used to lift the curd and observe how it separates, or breaks. A clean break is free from jagged tears, and the whey that drains from the break is clearish.

Clear coat. A synthetic, somewhat breathable coating that can be used prior to wax or in place of wax on a semihard to hard cheese. Can be clear or colored and may contain a mold inhibitor.

Clostridium. Clostridium tyrobutyricum.

Clothbound. See Bandaged rind.

Coagulant. Ingredient added to milk to cause it to thicken. Coagulants include animal sources such as chymosin and pepsin (rennet), microbial sources such as mucor meihi (vegetarian rennet), microbial sources such as fermented chymosin (also vegetarian), and plant sources such as cardoon thistle.

Coagulate. The act and process of adding coagulant. Synonymous with “curdle.”

Coliforms. A large group of bacteria associated with soil fecal matter. Can ferment milk sugar and create gas—early blowing—in cheeses. One variation of E.coli, 0157:H7, is pathogenic, causing illness and even death.

Components. Refers to the constituents within milk such as fat, protein, lactose, and calcium.

Coryneform bacteria. A fairly large group of surface-ripening bacteria usually associated with washed rind (stinky) cheeses. Includes the most common surface-ripening bacteria, Brevibacterium linens.

Cream line. The visible line created when cream separates from milk and floats. 

Cream wax. See Clear coat.

Creaming. The behavior of nonhomogenized milk that causes fat to separate and float or “cream.”

Cream-top. Describes milk that has not been homogenized or fluid products made from such milk and that therefore experience a degree of separation of the cream even after production, such as in cream-top yogurt. 

Cryoglobulin. Protein that exists in cow’s milk that encourages clumping of fat globules and increases the rate of creaming. Cryoglobulin is denatured during homogenization.

Cryovac. Popular brand of vacuum-sealing equipment. Sometimes used as a verb to describe the act of vacuum sealing.

Culture. Bacteria and other microorganisms added to milk to produce changes, such as acid development. Starter culture refers to bacteria added whose primary job is the production of acid. Ripening culture, also called adjunct or secondary, is used to provide microorganisms that will facilitate changes during ripening or aging.

Curd dust. Fine particles of curd that are created when the coagulated network is shattered and small coagulated bits are present in the vat. Synonym: fines.

Curdle. See Coagulate and Clabber.

Deacidify. The process by which the acid level is lowered and the pH is increased. 

Denatured. Term used to describe any change to a substance or molecule that causes it to no longer behave as it did before, or naturally.

Dew point. The point at which the air (at its current pressure and temperature) is fully saturated with water vapor and condensation occurs.

Diacetyl. By-product of the fermentation of citrate by specific bacteria, producing a buttery flavor in cheese.

Disaccharide. A sugar composed of two simple sugars. Milk sugar, lactose, is a disaccharide made up of one molecule of galactose and one of glucose.

D-lactate. Lactic acid produced through the fermentation of lactose. Its production also results in by-products of carbon dioxide (CO2), ethanol, and small amounts of acetate. See also L-lactate.

Double créme. Term used to describe a surface-ripened cheese to which cream has been added to bring the finished total fat content up to at least 60 percent.

Dry salt. Term used to describe the act of salting a cheese by adding dry salt to the curd or to the surface of a pressed wheel.

Electrode. Part of an instrument, such as a pH meter, that has the ability to conduct electrical currents. Used in conjunction with a meter to measure the electrical potential of a substance, therefore determining and measuring the presence of hydrogen ions.

Electrolyte. A substance or solution that contains ions, allowing the substance to conduct electricity.

Enzyme. A substance that causes biochemical reactions to occur or occur more rapidly.

Exopolysaccharides (EPS). Natural compounds produced by some bacteria that have a slimy, viscous nature.

Eyes. Openings in cheese present either because of the lightness of pressing—leaving openings—or the formation of gas in the paste after pressing.

Farmstead. A cheesemaking operation using only the milk of its own animals to produce cheese.

Fatty acid. An acid associated molecularly with fats and oils.

Fermentation. The breakdown of a substance that produces acid and other by-products such as carbon dioxide. Usually associated with the breakdown of sugars (carbohydrates).

Fermented chymosin. Coagulant produced through the fermentation of microorganisms that have been genetically engineered to create chymosin.

Fines. See Curd dust.

Flocculation. The point at which proteins begin to cluster in milk during coagulation. Flocculation is visible when the coagulating milk is swirled or moved as small specs or flocs.

Follower. The portion of a cheese press or form that sits atop the cheese and evenly distributes the pressing weight. Named because it “follows” the cheese as it shrinks and is pressed.

Friable. A crumbly, brittle texture.

Galactose. One of the two simple sugars (monosaccharides) that compose lactose (milk sugar).

Globule. Small, spherical mass such as the milk fat globule.

Glucose. One of the two simple sugars (monosaccharides) that compose lactose (milk sugar).

Glycolysis. The breakdown, or degradation, of sugar. 

Halotolerant. Microorganisms that are not adversely affected by the presence of salt.

Harp. Curved shape tool for cutting cheese curd while in the vat.

Heterofermentors. Bacteria capable of fermenting sugars into more than one resulting end product such as L- and D-lactate, CO2, ethanol, and acetate.

Homofermentors. Bacteria capable of fermenting sugars into only one resulting end product: L- or D-lactate.

Homogenization. Mechanical treatment of milk in which the fat globules are reduced in size and cryoglobulin (a protein that encourages milk to cream) is denatured, resulting in fat that doesn’t separate from the milk.

Humidity, absolute. The total amount of water vapor (measured by its mass) suspended in a volume of air.

Humidity, relative. The amount of absolute humidity relative to the maximum amount that same air could hold.

Hydrogen. A positively charged ion (+H) present in increasing amounts in acidic substances (below 7 pH).

Hydrometer. A tool or instrument for measuring the relative density of a solution. For example, a brine hydrometer measures the amount or percentage of salt dissolved in the solution. 

Hydrophilic. Water loving. Term used to describe any substance that readily combines with water.

Hydrophobic. Water hating. Term used to describe any substance that repels water.

Hydroxyl. A negatively charged ion (–OH) present in increasing amounts in alkaline (above 7 pH) substances.

Hygrometer. A tool or instrument for measuring moisture and humidity.

Inoculate. The process of introducing microorganisms into a substance where they will grow. Synonymous in cheesemaking with adding culture or culturing the milk.

Ion. An atom or molecule with a positive or negative electrical charge. In cheesemaking calcium ions (in the milk) and hydrogen ions (which increase during acidification) are the most often referred to.

Isoelectric point. The point at which a substance loses its former electrical charge and becomes neutral. 

Junket rennet. Coagulant made using enzymes from a ruminant’s stomach (abomasum). Consists mostly of pepsin. Not a good choice for cheesemaking, as pepsin will break down proteins too rapidly after coagulation.

Kadova. Brand name of cheese molds made with a permanent mesh liner.

Kosher salt. Flaked salt. Comes in additive free or with anticaking agents included. 

Lactase. Enzyme that breaks lactose into its two simple sugars, glucose and galactose. Some individuals do not produce lactase in their digestive tracts and are therefore lactose intolerant.

Lactate. (noun) The resulting product of the fermentation of lactose to lactic acid. Two different fermentation pathways produce either D-lactate or L-lactate. (verb) The act of an animal producing milk. When an animal is milking, it is referred to as a “lactation.”

Lactic acid. Acid produced after the fermentation of lactose.

Lactic technology. Industry term for cheeses coagulated with acid and little or no rennet or other coagulant.

Lactose. Disaccharide sugar in milk comprising two simple sugars, glucose and galactose.

Lipase. Enzyme that breaks down fats (lipids). Present naturally in milk. Also present in the gastric system of animals. Commercially available (called pregastric lipase) and can be added to cheese milk to increase fat breakdown and flavor. 

Lipolysis. The breakdown of fats (lipids) through enzymatic processes.

Lipophilic. Literally, “fat loving.” Lipophilic substances can be dissolved and suspended within oil and fat. An example is fat-soluble vitamins.

Lipophobic. Literally, “fat hating.” Lipophobic substances will not dissolve when combined with oil and fat.

Listeria. Psychrotrophic family of bacteria occurring naturally in the environment. One type, Listeria monocytogenes, is pathogenic and is known to cause severe illness (listeriosis) and even death in some cases.

L-lactate. Lactic acid produced by the fermentation of lactose. L-lactate production results in no other by-products. See also D-lactate.

Lysozyme. Commercially available antimicrobial effective against butyric-acid-fermenting bacteria. Used to prevent late blowing of cheeses.

Mastitis. An infection within the mammary system. Can be either mild and barely detectable (subclinical) or severe (acute). Mastitic milk is a poor choice for cheesemaking.

Mechanical eyes/openings. See Eyes.

Mellowing. Refers to the time after the salting of milled curds when the salt is allowed to dissolve and be partly absorbed by the curd.

Mesophile. Category of bacteria that prefer a warm temperature range of approximately 80 to 102°F (27–39°C).

Micelle. A cluster of molecules suspended within a liquid. In milk, protein micelles are a collection of caseins and calcium phosphate. Casein micelles are hydrophilic (water loving) and carry an overall negative electrical charge.

Microbial rennet. Enzymatic coagulant produced by microbes. Most common microbe used is Rhizomucor miehei.

Microfiltration. Mechanical method for removing bacteria, somatic cells, and spores from milk through the use of a semipermeable membrane.

Microflora. Technically refers to tiny plant life but is commonly used in cheesemaking and affinage to refer to any initially microscopic life that occurs, or is introduced, during the aging of cheese with a natural rind. Microflora are microorganisms.

Microorganism. Refers to all microscopic life, such as bacteria, viruses, and fungi (yeasts and molds).

Microperforated. Refers to cheese forms that are punctured with hundreds of tiny drain holes.

Mill. The act of cutting or breaking curds that have been compacted (and usually cheddared) into smaller pieces.

Mineralized. Refers to a cheese whose make process allows it to retain a higher proportion of minerals, especially calcium, giving it a more pliable texture. A demineralized cheese has lost a greater proportion of minerals and consequently has a more brittle, friable texture.

Mites. Microscopic pest often found on the rind of aged cheeses. Used intentionally to create the pitted rind of the French cheese Mimolette. 

Mold. Either a form in which cheese is drained or a member of the fungi group, which includes yeasts and molds.

Molecule. A cluster of atoms bonded together (not to be used interchangeably with the terms globule or micelle).

Morge. Refers to a solution usually consisting of a light brine solution and surface-ripening bacteria and flora. Used to develop a sticky, washed rind cheese.

Mucor miehei. See Rhizomucor miehei.

Natamycin. Natural antifungal produced by the bacteria Streptomyces natalensis. Included as an ingredient in some cheese rind coatings. Common brand used is Natamax.

Nonreactive. Indicates a material, in this case a pot or utensil, that will not erode or degrade in the presence of other substances, such as milk. Many metals, such as aluminum, will react with the acid produced by cheesemaking. 

Nonstarter lactic acid bacteria (NSLAB). Refers to any adventitious bacteria that will produce lactic acid but at a rate too slow to assist with the initial “starting” of the cheese. They do contribute greatly to the flavor profile of raw-milk cheeses. 

Paste/pate. Terms used to describe the interior of a cheese.

Pasteurization. Heat treatment designed to destroy or limit major foodborne pathogens. Legally defined and must conform to specific temperatures and times.

Pathogen. A disease- or illness-causing microorganism.

Pepsin. Proteolytic enzyme from a ruminant’s stomach (abomasum) that can coagulate milk but also produces bitterness because of its high proteolytic activity.

Peptides. Short chains of amino acids. Multiple linked peptides make up a polypeptide. 

pH. A measurement scale and system that designates acidic and alkaline solutions’ positions in comparison to pure water, which is neutral. 

Phage. See Bacteriophage/phage.

Phagicide. A treatment that kills bacteriophage.

Phosphate. An inorganic chemical naturally occurring in milk bonded to calcium. 

Piquant. Peppery or hot, usually used to describe aged cheeses where lipase has played a role in the breakdown of fats, helping to create a spicy hotness. 

Pitch. Term used to describe when curd is left to settle in the vat, without the whey being drained. The curd might be pressed under the whey with weights or left to compact on its own.

Plasmin. A proteolytic enzyme (protease) naturally present in milk in varying amounts. Varies by season, stage of lactation, and udder health. Negatively affects cheese yield and milk quality.

Plyban. Brand of synthetic, disposable cheesecloth in rectangular sheets especially designed for square cheese forms.

Poil de chat. Type of mold with a soft, furry texture. Translates as “cat’s fur.” 

Polypeptides. Chains of amino acids. Subsections of a longer protein strand cut by enzymatic activity.

Protease. An enzyme that breaks down proteins. Sometimes called proteinase.

Protein. One or more strands of polypeptides, long chains of amino acids. Source of nutrition for living things. Milk protein—caseins and whey proteins—exists in a micellar form suspended in the liquid and within the liquid portion.

Proteolysis. The breakdown of proteins. Occurs in cheese gradually and in stages. Major contributor to flavor and texture during aging.

Provitamin. A substance that can be converted to a vitamin within the body. In milk beta-carotene is a provitamin for vitamin A.

Pseudomonas. A psychrotrophic spoilage bacterium. 

Psychrometer. A specific type of hygrometer that measures relative humidity through the comparison of readings on two thermometers, one with a dry bulb and one with a wet bulb. 

Psychrotroph. Cold-loving bacterium that thrives around 50°F (10°C) but can survive to much lower temperatures. Examples are Listeria and Pseudomonas.

Pure salt. Sodium chloride without any additives such as iodine (commonly added to table salt) or anticaking subtsances.

Renin. An enzyme produced by the renal glands (kidneys); not to be confused with renin, the previous name of the enzyme chymosin.

Rennet. More properly refers to animal-source coagulant but now commonly used to mean any enzymatic coagulant. See also Coagulant.

Rennet technology. Industry term for cheeses coagulated primarily by rennet or other coagulant as opposed to added or developed acid.

Rennin. Former name of the enzyme chymosin for which rennet was named.

Resolubilization. Term describing the behavior of protein in cheese when it reattaches water molecules during aging, leading to a softening of the texture.

Rhizomucor miehei. Microorganism that produces a protease capable of coagulating milk; the primary source for most microbial rennet produced today.

Rind rot. A situation in which a portion of the cheese rind degrades, usually due to too much moisture.

Ripening culture. Microorganisms added to the milk that will impart character and changes during ripening or aging.

Ruminant. An animal that has a compartmented upper digestive system (usually with four chambers), including a rumen. Ruminants regurgitate matter from the rumen and “chew a cud.”

R-value. A substance’s ability to resist temperature changes. Most often used to designate building materials and their ability to insulate.

Salinometer. See Salometer.

Salometer. A hygrometer that measures the salt content (salinity) of a solution.

Sanitize. To remove microorganisms from an object, usually through heat or chemicals used after cleaning. A sanitized object might or might not be considered sterilized—having no life forms—depending on the treatment used.

Scopulariopsis. A flakey tan to whitish mold, often found on cheese rinds. Full name is Scopulariopsis brevicaulis.

Secondary culture. A culture added to contribute character during aging and ripening.

Smear. Term used to describe the technique of creating a bacteria-surface-ripened cheese—a washed rind or “stinky” cheese. Sometimes used as a verb for the act of washing the rinds; also as a noun for the brine and bacteria mix used to wash the rinds.

Somatic cell. A cell originating in the body. Somatic cells occur naturally in milk (as they are shed from the interior of the udder during milking). High somatic cell counts, however, are indicative of an inflammatory process within the udder.

Spino. A traditional curd-cutting tool for cutting some Italian and Alpine cheeses. Shaped like a round whisk with fine blades.

Stabilized curd/paste. Surface white mold–ripened cheeses manufactured using techniques that limit the softening of the paste.

Standardization. Any number of processes or techniques by which the components of milk are adjusted to maintain a consistent level. 

Starter culture. Bacterial cultures added at the start of the cheesemaking process to acidify the milk.

Sterilize. Techniques and processes by which all living matter is removed or destroyed on a surface or implement.

Stirred curd. Term describing cheeses made using a technique in which the drained cheese curd is stirred for a period of time in the warm vat.

Syneresis. Term meaning to lose fluid or drain.

Terroir. French term meaning “a sense of place or locality.” Used to describe characteristics imparted to the milk and cheese from local conditions, food sources, aging environment, and so on.

Thermization. Process of heat-treating milk at temperatures under that of legal pasteurization; destroys some bacteria. 

Thermophile. Heat-loving bacterium that grows well at temperatures of approximately 100 to 120°F (38–49°C). Most often used in Italian-style cheeses.

Titratable acidity. Measurement of the amount of acid within a substance using “titration”—adding small amounts of a base, sodium hydroxide, to a liquid to which a color reactor has been added that will change colors when the solution nears an alkaline state.

Trier. A tool for core-sampling a cheese. The weighted handle can be used to gently tap large wheels to detect air pockets (eye formation) and gas. Synonym: cheese iron.

Triglyceride. A glycerol (fat) with three fatty acids. Most of the fat in food is made up of triglycerides.

Triple crème. Term used to describe a surface-ripened cheese to which cream has been added to bring the finished total fat content up to at least 75 percent.

Tyrosine. An amino acid that can form crystals within long-aged cheeses such as Parmesan. 

Ultrahigh temperature. Milk that has been heat-treated to 280°F (138°C) for 2 seconds. Does not need refrigeration. Not suitable for cheesemaking. Also known as UHT milk.

Ultrapasteurized. Milk heat-treated to 240°F (116°C) for 4 to 15 seconds. Not suitable for cheesemaking.

Washed curd. Technique in which whey is removed from the vat during the cook process and replaced with water or a light brine. Process decreases acid production during the time in the vat by removing a portion of lactose.

Washed rind. Refers both to the technique of washing the rind of a cheese to encourage certain microflora to develop and to the resulting category of cheese.

Water bath. Describes the use of a double-walled or two-part container in which the outer portion contains hot water that heats the contents of the interior container. 

Whey. Liquid produced during cheesemaking; contains lactose, starter bacteria, whey proteins, and water-soluble vitamins.

Yield. The amount of cheese obtained in comparison to the amount of milk used. Can also refer to the amount of milk produced by a dairy animal.
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