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Preface
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Food is the most intimate connection we have with the natural world. It is the bridge between the soil and the body, the farmer and the table, the past and the future. It is the substance that sustains us – and it is the source of some of our greatest joys and deepest challenges.
Every bite of food is a story. It is a story of energy – of sunlight captured by plants, of chemical bonds broken and reformed. It is a story of culture – of traditions passed down through generations, of flavours that define a people. It is a story of science – of nutrients, metabolism, and the intricate dance of molecules in our bodies. And it is a story of survival – of the struggle to feed a growing population without destroying the planet that feeds us.

This book is about that story. It is about the science of food – the biology of nutrition, the chemistry of cooking, the physics of energy, and the ecology of the food system. It is about the history of food – from the dawn of agriculture to the age of processed foods. And it is about the future of food – the challenges and opportunities that lie ahead.

We begin with the fundamental question: What is food? From there, we will explore the macronutrients that fuel our bodies – fats, carbohydrates, and proteins – and the micronutrients that keep us healthy. We will discover the microbiome – the trillions of bacteria that live in our gut and help us digest our food. We will explore the science of taste – why we like some foods and dislike others. We will trace the journey of food from field to fork – the agricultural, industrial, and economic systems that bring food to our tables.

We will also confront the dark side of food – the rise of diet-related diseases, the environmental impact of food production, and the inequality that leaves millions of people hungry. We will explore the solutions – sustainable diets, alternative proteins, and the movement toward a more just and equitable food system.

Food is not just fuel. It is pleasure, tradition, community, and identity. It is the most personal science – and the most universal. Understanding food is essential for understanding ourselves, our world, and our future.

This is the story of that journey – a journey through food, nutrition, and the science of eating.
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AUTHOR'S MESSAGE
Dear Reader,
Food is the most personal science. It is the first thing we experience as infants, the centre of our celebrations, the comfort in our sorrows, and the fuel that powers every moment of our lives. It is also one of the most complex subjects in the world – a web of biology, chemistry, physics, ecology, culture, and emotion.

I wrote this book because I believe that understanding food is essential for understanding ourselves. What we eat affects not only our bodies but also our minds, our communities, and our planet. The choices we make about food shape our health, our environment, and our future.

As a physician and a physicist, I have seen food from two perspectives. I have seen the molecular dance of nutrients in the body – how carbohydrates are broken down, how fats are stored, how proteins are built. And I have seen the physics of food – how energy is measured, how heat transforms ingredients, how the laws of thermodynamics govern cooking and digestion.

But this book is not just about the science of food. It is also about the stories behind the food we eat – the farmers who grow it, the scientists who study it, the cultures that celebrate it, and the challenges that threaten it. It is about the journey of food from field to fork, the history of agriculture, the rise of processed foods, and the future of sustainable eating.

This book is written for everyone. You do not need a background in science. When I use a technical term, I will explain it. When I describe a complex process, I will break it down. The stories of food – its flavours, its history, its impact – are the heart of this book. The equations are just footnotes.

We will begin with the fundamental question: What is food? From there, we will journey through the macronutrients and micronutrients that fuel our bodies, the microbiome that digests our meals, and the science of taste that makes eating a pleasure. We will explore the history of food – from hunter-gatherers to the Green Revolution – and the environmental impact of modern food production. We will confront the challenges of food security, climate change, and the rise of diet-related diseases. And we will look to the future – to sustainable diets, alternative proteins, and a world where everyone has access to healthy, affordable food.

I hope this book gives you a new appreciation for the food on your plate. The next time you sit down to eat, I hope you will see not just a meal, but a story – a story of energy, of culture, of science, and of life.

Thank you for joining me on this journey.

With warmth and gratitude,
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HUGO WELLS
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Chapter 1 - Food – The Fuel of Life
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Every living thing needs energy to survive. Plants capture energy from the sun. Animals eat plants, or other animals. And inside every cell, that energy is converted into a form that can be used – a molecule called ATP.
But energy is not the only thing we need from food. We also need building blocks – the raw materials that our bodies use to grow, repair, and maintain themselves. We need proteins to build muscle, fats to build cell membranes, and carbohydrates to fuel our brains. And we need vitamins and minerals – tiny molecules that keep our bodies running smoothly.

Food is the fuel of life. It is the source of the energy and materials that keep us alive. And understanding food is essential for understanding ourselves.

What Is Food?
Food is any substance that provides nourishment – the energy and materials that living things need to survive. It is usually of plant or animal origin, and it contains essential nutrients that our bodies need to function.

Food is made up of nutrients – the chemical compounds that our bodies need for energy, growth, and repair. The main nutrients are:

· Macronutrients: Carbohydrates, fats, and proteins – the nutrients that provide energy and building blocks.

· Micronutrients: Vitamins and minerals – the nutrients that keep our bodies functioning properly.

· Water: The most essential nutrient – we can survive for weeks without food, but only days without water.

Why Do We Need Food?
We need food for three main reasons:

Energy: Our bodies need energy to move, to think, to grow, and to maintain themselves. Energy comes from the chemical bonds in food – which are broken down during digestion and converted into ATP.

Building blocks: Our bodies need raw materials to build and repair tissues. Proteins are broken down into amino acids, which are used to build new proteins. Fats are broken down into fatty acids and glycerol, which are used to build cell membranes and other structures.

Regulation: Our bodies need vitamins and minerals to regulate chemical reactions. Vitamins act as coenzymes – helping enzymes to function. Minerals are used to build bones, to transmit nerve signals, and to maintain fluid balance.

The Energy in Food
The energy in food is measured in calories – the amount of heat needed to raise the temperature of one gram of water by one degree Celsius.

The three macronutrients provide different amounts of energy:

· Carbohydrates: 4 calories per gram

· Proteins: 4 calories per gram

· Fats: 9 calories per gram

Fats are the most energy-dense nutrient – which is why they are so important for survival. But they are also the nutrient that we are most likely to overconsume – which is why they are linked to obesity and heart disease.

The Building Blocks of Food
Carbohydrates, fats, and proteins are the building blocks of food. They are made up of smaller molecules that our bodies can use.

Carbohydrates are sugars and starches. They are the body's preferred source of energy – they are broken down into glucose, which is used by cells for energy.

Fats are oils and fats. They are the body's long-term energy store – they are broken down into fatty acids, which are used for energy and for building cell membranes.

Proteins are the building blocks of the body. They are broken down into amino acids, which are used to build new proteins – for muscle, skin, hair, and enzymes.

The Micronutrients

Vitamins and minerals are essential for health – but we only need them in small amounts.

Vitamins are organic compounds that our bodies cannot make – we must get them from food. They are divided into two groups:

· Water-soluble vitamins: Vitamin C and the B-vitamins – they are not stored in the body, so we need them regularly.

· Fat-soluble vitamins: Vitamins A, D, E, and K – they are stored in the body's fat tissue.

Minerals are inorganic elements that our bodies need – like calcium, iron, and potassium. They are used to build bones, to transmit nerve signals, and to maintain fluid balance.

Water – The Most Essential Nutrient

Water is the most essential nutrient – we can survive for weeks without food, but only days without water. Water makes up about 60% of the human body – and it is essential for every function.

Water is used for:

· Transport: Carrying nutrients and oxygen to cells – and removing waste products.

· Regulation: Maintaining body temperature – through sweating and respiration.

· Lubrication: Cushioning joints and organs.

We need about 2–3 litres of water per day – from drinks and from food.

A Reflection
Food is the fuel of life – it is the source of the energy and materials that keep
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