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Garden chile collage.













Preface



Come on a chile pepper culinary journey around the world and discover an irresistible collection of recipes! But The Official Cookbook of the Chile Pepper Institute is more than just a collection of recipes. It celebrates the rich culinary traditions of chile peppers embraced the whole world over. The Official Cookbook of the Chile Pepper Institute is the Chile Pepper Institute’s guide to cooking and enjoying chile peppers. It is a celebration of the Institute’s Teaching Garden—a unique environment created to present the diversity of chile peppers in a garden setting. The Garden, as it is known by the faculty, students, and visitors to New Mexico State University (NMSU), is an educational facility operating in collaboration with the New Mexico State University’s Chile Pepper Breeding and Genetics Program. It is the world’s only garden dedicated exclusively to chile peppers and has been an integral part of the Chile Pepper Institute’s teaching and outreach programs since 1991.


The Teaching Garden at NMSU is a living classroom where students, scientists, and the public learn about the biology, history, and versatility of the chile pepper. The Teaching Garden makes learning relevant and fun and complements the existing horticulture curriculum at NMSU by providing students with the opportunity to experience concepts taught in the classroom through exploration in the natural world. We have delivered lessons to more than fifty thousand students since the Teaching Garden was first opened to the public. In addition to students, it is visited by gardening groups, scientists from around the world, and our beloved chileheads (fans and devotees of the chile pepper). Most years in excess of fifteen hundred visitors come to the Teaching Garden to learn about chile pepper science, discover the wonders of the many different chile peppers, and hear some of the fascinating stories of their origin and global conquest. Several media outlets have filmed the Teaching Garden, and countless articles have been written about it.


Situated at the historic Fabian Garcia Science Center on the NMSU campus in Las Cruces, New Mexico, the Teaching Garden is easily accessed—one must simply walk through its gate. Once inside, the Teaching Garden provides a beautiful and stimulating outdoor learning experience. Visitors can learn concepts ranging from disease prevention to a chile pepper’s heat profile. The space is open every day from June to November; free parking is available next door, in the Fabian Garcia Botanical Garden. At the Teaching Garden’s entrance, a mailbox supplies free Teaching Garden maps that assist visitors in identifying the chile peppers. With more than 150 different varieties planted here each year, the map guides one to a specific chile pepper of interest.


For most of the world, the chile pepper is a basic and familiar ingredient, yet there are more than three thousand different varieties across the globe, most of which have not yet been discovered or used by chefs and cooks in the United States. We celebrate the history, culture, and culinary creativity of chile peppers with this useful, appealing, and imaginative book. It will delight those who celebrate the chile pepper culinary culture with fascinating information pertaining to chile peppers and one hundred recipes from around the globe. The distinctive flavors, aromas, and heat profiles of chile peppers are brought to life in a journey around the world experienced as you walk through the Teaching Garden, and as you read this book.


In The Official Cookbook of the Chile Pepper Institute, each profiled chile pepper is explored with fascinating information on its origin and use. Peppered throughout are delicious recipes, from baked eggs in stuffed sweet bell peppers to superhot ghost pepper tomato basil soup. This wonderful collection introduces you to the exciting world of chile pepper cooking, covering all the well-known chile pepper varieties and more exotic kinds including the superhots, those chile peppers with one million Scoville Heat Units or more! This book will heat up your cuisine and add flavor to your palate. You will be saying “No Heat-No Love” to your own cooking from now on.


The Chile Pepper Institute is the source par excellence for information on chile peppers, but when you have specific questions about growing them or cooking with them in your locale, contact your local Cooperative Extension Service. Known colloquially as “Extension,” the service is a community education agency with offices in most United States counties and territories. Extension offers many free or low-cost educational services that originate from each state or territory’s “land-grant university.” Information is available in many formats, including publications, videos, online tools, websites, and interaction with master gardeners (volunteers extensively trained to respond to consumer gardening questions). Finding your state’s Extension contact information is easy. Go online to: https://nifa.usda.gov/extension and click on your geographic location to access addresses and phone numbers.
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Chile peppers are one of the most basic and familiar ingredients known worldwide, yet there are thousands of varieties and probably just as many recipes. This collection represents many of our personal favorites, but we would be amiss if credit were not given to the numerous recipe suggestions from colleagues, students, friends, and family. In the end, it was very difficult to make the final selections. We looked to each recipe as a means to explore the cooking arts of the past, delighting in the present availability of the harvest, and anticipating menu planning in the future. Buen provecho!










Introduction



Astroll through the NMSU Chile Pepper Institute’s Teaching Garden in Las Cruces, New Mexico, is both educational and rewarding. At the Teaching Garden, we plan a full year ahead of time because of the wide variety of chile peppers grown and of the necessity to prepare the soil for next year’s Teaching Garden. When strolling through the garden, you may see a field of broccoli and marigolds growing next to it. Why the broccoli and marigolds? These plants are useful to control weeds, nematodes, pathogens, and insects using a process called biofumigation. Fresh plant mass is mixed into the soil and releases compounds that suppress soil-borne pests. Biofumigation is important as part of an integrated pest management system, and both broccoli and marigolds have been shown to release effective natural fumigates.


As you stroll through the Teaching Garden, a pattern can be observed. First, the space is laid out by species and then pod types. There are thirty-two known chile pepper species but only five species are domesticated. The terms wild, cultivated, and domesticated are often used with chile peppers, representing a continuum of human-plant relationships.


Wild chile peppers are the plants that were found by ancient peoples when they migrated to the Western Hemisphere. Cultivated chile peppers can be either semidomesticated or domesticated. The chiltepin in row 1 at the Teaching Garden is an example of a chile pepper that is both wild and semidomesticated when grown in backyard gardens. In the Teaching Garden, all the named “cultivars” are domesticated chile peppers.
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Marigolds and broccoli are planted to control weeds, nematodes, pathogens, and insects in preparation for next season’s Teaching Garden.






Chile peppers (Capsicum species) were one of the first crops in the Western Hemisphere to be domesticated (about 10,000 BCE). They were thought by earlier cultures to possess mystical and spiritual powers, even as they served as food. The person who took the first taste of a chile pepper fruit was rewarded with a burning sensation, yet chile peppers began to be worshiped as a gift from the gods. They were held in such high regard by the Aztecs, Mayans, and Incas that these peoples withheld them from their diets when fasting to earn favors and please their gods. The Mayans used chile peppers to treat asthma, coughs, and sore throats. Both Aztecs and Mayans mixed chile peppers with maize flour to produce chillatolli, believed to serve as a remedy for the common cold.
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Wild chiltepins in the Teaching Garden.






Indigenous peoples in the regions of Mexico, Central America, and South America independently domesticated five of the wild species: the C. annuum, C. baccatum, C. chinense, C. frutescens, and C. pubescens. The Teaching Garden houses all of them except C. pubescens, a species that originated in the highlands of Bolivia and later spread to the Andes where it is often called locoto in the Quechua language, or rocoto in Spanish. Today it is found from Mexico to Peru in higher cooler elevations. Las Cruces is too hot for it to do well in the Teaching Garden; thus, we do not plant it. Other common names for this species in Spanish are manzano and peron, because the fruits can be apple- or pear-shaped; it is also sometimes known as canarios, because of the fruit’s yellow color. In Guatemala, it is called chamburoto or caballo (horse), because the heat of the fruit kicks like a horse.


Capsicum species are members of the Solanaceae (or Night-shade) family, a large tropical family that includes tomato, potato, tobacco, and petunia. Chile peppers are not related to Piper nigrum, the source of black pepper; nor are they related to the Guinea pepper or grains of paradise, Aframomum melegueta. One of the puzzling questions about the genus name, Capsicum, relates to its origin, which taxonomists have been unable to agree upon. It could stem from the Greek kapto, appropriately meaning “to bite,” or the Latin capsa, meaning “satchel.” Some linguists believe that the root is more likely “capsa” because writers before Linnaeus often named plants to indicate a real or a fanciful resemblance to an existing object. Therefore, it is easy to think of chile peppers as a satchel with the chambers inside the pods looking like sacks. Also, Capsicum only came to be known to the Europeans after 1492, a time when the classic language of choice would have been Latin, not Greek.


Capsicum annuum varieties are classified by pod types that include bell, jalapeno, serrano, New Mexican, cherry, etc. Despite their vast trait differences, virtually all commercially cultivated Capsicum cultivars belong to this species. The ancestor of these species is the wild chiltepin. It has a wide distribution, from South America to southern Arizona, but the cultivated C. annuum was first domesticated and grown in Mexico and Central America. By the time the Spanish arrived in Mexico, Aztec plant breeders had already developed dozens of varieties. Undoubtedly, these chile peppers were the precursors to the enormous number of varieties found in Mexico today.


Capsicum baccatum is known in the vernacular as “aji” and has an extended range from southern Brazil west to the Pacific Ocean; it has become a domesticated chile pepper of choice in Bolivia, Ecuador, Peru, and Chile. In South America, C. baccatum is the most grown species. It has cream colored flowers with distinctive yellow, brown, or dark green spots on the flower petals. There are as many different pod types (in relation to shape, color, and size) in C. baccatum as in C. annuum. Fruits vary in heat from very mild to fiery hot, embodying unique aromatics and flavors. The C. baccatum is the chile pepper of choice when making ceviche (marinated fish).


Like all Capsicum species, Capsicum chinense originated in the Western Hemisphere. However, for some unknown reason, the Dutch physician Nikolaus von Jacquinomist said that he named it after its homeland, China! It is still a mystery as to why he thought China was its place of origin. Because of taxonomic convention that the first name given to a species is used, the misnomer chinense is still attached to this Western Hemisphere native species. This is a popular species often grown in Brazil and the Caribbean and other tropical regions. Habanero or Scotch bonnet are well-known pod types of this species. The diversity in fruit shape can equal what is found in the C. annuum and C. baccatum varieties. The fruit can be extremely hot and aromatic, with persistent heat when eaten. Within this species, the Trinidad Moruga Scorpion has the distinction of being the hottest chile pepper in the world.


Capsicum frutescens has fewer cultivars than C. baccatum, C. chinense, or C. annuum. The reason for this is not clear. The diversity of pod morphology, the difference in pod size, shape, and color results from human selection of which pods to save for the next growing season. It may be that C. frutescens grew wild in the same areas as C. annuum and C. chinense, and humans made the selections from those species instead of C. frutescens. One of the best known chile peppers in the world belongs to this species—Tabasco. Indeed, Tabasco hot sauce was named after the hot red fruit that is the central ingredient to this world-recognized condiment. The wild form is known commonly as melagueta in Brazil, where it grows wild in the Amazon Basin. The melagueta is not related to the aforementioned Aframomum melegueta, the melegueta or Guinea pepper, which is more closely related to ginger. Varieties of C. frutescens are grown in Africa, India, and East Asia, where they are called bird peppers. Another favorite is Siling Labuyo, from the Philippines. The leaves of the Sibling Labuyo are used in the Filipino dish tinola, made with chicken and papaya.


Chile pepper pod types are a subspecific category that allows for further distinguishing among specific varieties. Pod types such as ancho, bell, jalapeno, pasilla, New Mexican, and yellow wax have specific traits for fresh use, processing, flavor, and heat level. They all belong to the most economically important chile pepper species in the world, C. annuum. Many of these C. annuum pod types (such as ancho, cayenne, de arbol, guajillo, jalapeno, mirasol, pasilla, poblano, serrano, and yellow wax) are central ingredients in ethnic dishes: ancho and New Mexican for chile rellenos, pasilla for mole sauce, serrano for pico de gallo, and yellow wax for Hungarian goulash.


Pod types can be thought of in the same terms as breeds of dog. It is now commonly accepted that the domestic dog descended from wolves. But among domestic dogs, there are different breeds, such as collie, poodle, chihuahua, etc., each having distinguishing desirable characteristics that make them unique. The same is true with chile peppers: there are species, C. annuum, C. chinense, etc., and then pod types within the species. Today, several hundred chile pod types (banana, bell, cherry, habanero, aji, ornamental, poblano, cayenne, chiltepin, etc.) are grown worldwide.


Sometimes the name for the pod type is the same as the name of the chile pepper (habanero pod type and habanero pepper). The pod type can be a nickname for several similar varieties (aji pod type and Aji Lemon, Aji Amarillo, and Aji Mono). And to make things a bit more complicated, a pod name (aji pod type) might describe chile pepper varieties from more than one species (Capsicum frutescens—Aji Chuncho and Capsicum baccatum—Aji Limon). It can all be a bit confusing. Therefore, we’ve organized this book’s recipes with chile peppers grouped together first by species, then by variety within the species. It will all make perfect sense (and delicious meals) in the end!


Those familiar with chile peppers have noticed the variety of ways in which one sees “chile” spelled. The Chile Pepper Institute has these accepted rules to guide you …


[image: Image] “Chile” with an “e” is the correct spelling of the garden plant and pods, i.e., “the chile pepper.”


[image: Image] “Chili” with an “i” signifies the dish called chili, i.e., Texas chili or chili con carne.


[image: Image] “Chilli” with a double “ll” is the European way of spelling the word meaning the chile pepper dish.


Plurals get even crazier. In the United States the plural is rendered “chilies” (meaning more than one chili dish) and “chiles” (meaning more than one garden chile plant); meanwhile, the British English plural is “chillies.”




Recipe Preparation Tips


We love chile peppers in whatever form we can get them, but there is something special about fresh picked peppers: their flavor and texture cannot be duplicated. And, with so many different varieties, they bring bright colors to any summertime meal. So naturally, the first way to handle your garden harvest is to consume as many of the fresh pods as possible. We recommend that you grow or buy a variety of chile peppers, before deciding which ones will become your go-to favorites. Pick fresh, ripe green, red, or rainbow-colored pods, cut them open, smell them, and taste them. We encourage you to taste carefully, by biting a tiny piece from a side wall, avoiding the placenta where the heat (capsaicin) lies.


Chile peppers are very versatile. They can be added raw to everything from dips and salads to pasta dishes or stir-fries. We have provided recipes that call for chile in every format possible—fresh, roasted, frozen, powdered, pickled, and dried. This allows you the flexibility of learning how to handle an over- or -under abundance of pods from your garden or the farmer’s market. Also check out our chile infusion section, to learn about varietal heat and flavor before preparing entire recipes. This way you can narrow down or expand your preferences for certain chile peppers and start preparing recipes without the fear of “overheating” your guests.


Some recipes provide guidance on how to prepare chile peppers for specific recipe requirements. An appendix is provided at the back of this book as a quick resource for preparing the most commonly used forms of chile. When you become experienced with the different chile varieties and what they offer a particular dish, you will become comfortable making substitutions of varieties and/ or formats (powdered versus fresh; fresh roasted versus canned roasted, etc.), depending on the heat level and flavors desired. As you delve further into your appreciation and preferences for certain varieties, making notes about recipe substitutions, enhancements, and adaptions will prove valuable in future recipe preparations.


The flavors of chile peppers are complex, distinctive, and individualized for each variety. Like the hundreds of flavor profiles in wines, more than two hundred chemical combinations have been identified in chile peppers. These include herbaceous, fruity, vegetal, floral, earthy, sour, lemony, sweet, tropical, smoky, and many, many more. Knowing and distinguishing among these flavors will set you off on an epicurean adventure. The recipes in this book are designed around the flavor enhancements chile peppers bring to specific dishes.


Chile pepper flavor is created when a specific heat profile combines with its flavor components. One of the most well-known flavor profiles is the “green bell pepper.” The chemical producing the characteristic aroma is 2-isobutyl-3-methoxlyprazine, resulting in one of the most potent aromas known to humans. The human nose can detect concentrations of this molecule below the one part per trillion level; in fact, one drop in an Olympic-sized swimming pool full of water will cause the air to smell like a green bell pepper. Each chile pepper has its own unique set of flavor components, giving each pepper its own distinctive flavor. For example, Tabasco has twenty-three flavor components. The habanero has a fruity, apricot-like aroma and flavor that is never forgotten.


In addition, a variety’s characteristic “flavor notes” can change (think enhanced or diminished) slightly in a specific variety depending on where and when the chile pepper is grown, much like the terroir associated with wine grapes. These flavor notes are influenced by grilling, roasting, drying, baking, or using the peppers fresh. For example, roasting or grilling a jalapeno will create subtle new volatile flavor components that become recognizable over time and that are not present in the raw pod.







Chile Pepper Heat


Most of us have heard of capsaicin, which is normally the most common component responsible for the chile pepper’s heat. However, there are more than twenty-four active related compounds that cause heat in the chile pepper, collectively known as capsaicinoids. These are produced by the glands on the placenta and sometimes on the pod walls. It is these veins in a chile pepper pod that contain the capsaicinoids or heat, not the seeds. Stripping fresh pods of their veins reduces the level of heat experienced when the peppers are added to a recipe. It is only when the seeds encounter the capsaicinoid-filled glands that the seeds may have the heat. Also, when a chef is roasting or grilling chile pepper pods in preparation for freezing, the seeds remaining in the pod will absorb the remaining oil from the veins, thus producing what one might interpret as “seeds with heat.”


Any time chile peppers are handled, ALWAYS wear food industry-approved nitrile or latex gloves. Capsaicinoids are incredibly powerful and stable alkaloids, seemingly unaffected by cold or heat while retaining their original potency despite time, cooking, or freezing. Wearing disposable gloves aids in avoiding touching the sensitive parts of your body and receiving an intense burning sensation on your skin or in your eyes.


When preparing recipes using chile peppers, be sure to taste test throughout the process. Tread lightly and err on the side of less is better.







Scoville Heat Units


In 1912 Parke-Davis Pharmaceutical employee Wilbur Scoville had to figure out a way to measure chile pepper heat. The company wanted to standardize their medicinal products that contained the capsaicinoids. Scoville developed a method known today as the Scoville Organoleptic Test. The scale ranges from zero (no heat) all the way into the millions. Scoville heat units (SHUs) are based on a dilution factor, calculated by how much a weighted sample of chile pepper powder must be diluted to the point where one no longer feels the heat at all. Thus, if it takes a 1,000 to 1 dilution, the heat level is 1,000 SHUs; 10,000 to 1 dilution equals 10,000 SHUs. Later, an alternative method was developed using High-Performance Liquid Chromatography (HPLC), which measures heat in parts per million (ppm). Today, that number is multiplied by sixteen to arrive at SHUs. The actual heat of any chile pepper can vary greatly depending on many factors (environment, genetics, location of the fruit on the plant, etc.).







Heat Profile


A lexicon to describe the sensory characteristics of chile pepper heat was developed at the Chile Pepper Institute by one of the authors of this book, Dr. Paul Bosland. Called a “chile pepper heat profile,” it includes five descriptive and discriminative attributes: (1) development, (2) duration, (3) location, (4) feeling, and (5) intensity.




Development describes whether the heat builds up immediately or is delayed by five, fifteen, thirty seconds or longer.


Duration is the length of time that one feels the heat sensation. This can be for a brief period, as in disappearing quickly in seconds. Alternatively, the sensation can linger, lasting for many minutes or even hours.


Location refers to where the heat sensation is felt, e.g., the lips; front of the mouth; tip of the tongue; midpalate; or in the throat.


Feeling refers to the sensation of a “sharp” versus a “flat” heat. The sharp heat feels like pins and needles are pricking the tissue, while the flat heat sensation feels like the heat is being coated on with a brush.


Intensity or heat level is measured analytically and converted to Scoville Heat Units. In food products, the heat level is labeled as mild, medium, hot, or extra hot, but there are no industry standards for these terms.
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Chiltepin/Chile Piquin



The first chile pepper encountered in the Chile Pepper Institute Teaching Garden is the chiltepin, considered the “mother-of-all-chile-peppers” because it is the original chile pepper. The ancient ancestors of native peoples such as the Aztecs and the Mayans took wild chiltepins and selected for different fruit shapes, colors, flavors, heat levels, and uses, a process that eventually led to the evolution of the numerous pod types we know today.


The chiltepin evolved in and around present-day Bolivia (considered the epicenter of chile peppers) in South America thousands of years ago. The name chiltepin comes from the Aztec language, meaning “flea pepper.” Every chile garden needs a chiltepin plant, if for no other reason than it is a great conversation piece.
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