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Butter is a delicious food that’s made from the fat and protein found in milk, most commonly cow’s milk. It’s amazing to think that people all around the world have been making butter for thousands and thousands of years! Even though we now have access to advanced technology, it’s interesting to note that the fundamental methods of creating butter haven’t changed dramatically over time. In this book, we’ll explore the intricate process that transforms the milk from a cow into the smooth, creamy butter you find in your kitchen. You’ll discover how each step contributes to the final product, and why butter has remained a staple food in many cultures throughout history.
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Cows and What They Eat



		The journey of butter begins with cows, large and gentle animals that produce milk primarily to feed their babies. To ensure high-quality milk production, it’s crucial that cows remain healthy and receive a well-balanced diet. Many experts believe that the finest milk comes from cows that graze on fresh grass, as the grass contains a yellow pigment that gives butter its characteristic golden hue. This natural colouring is just one reason why grass-fed butter is often considered superior. However, in regions where fresh grass isn’t always available year-round, farmers have developed alternative feeding strategies. They carefully select a mixture of nutritious foods, including hay (which is dried grass) and various grains, to keep their cows well-nourished. Interestingly, young cows, known as calves, transition from a milk-based diet to solid foods quite early in life. By the time they’re a few months old, their diet closely resembles that of adult cows, preparing them for a lifetime of grazing and milk production.
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Milking Cows



		The milking process occurs twice daily on most farms, typically in the early morning and late evening. This schedule mimics the natural feeding patterns of calves and helps maintain the cows’ health and comfort. While smaller farms and historical practices relied on hand-milking, the



		majority of modern dairy farms now employ efficient milking machines. First, the farmer cleans the cow’s teats (that’s the part the milk comes out of) to make sure everything is nice and clean. Then, they attach soft tubes to each teat. These tubes are connected to a machine that gently sucks the milk out, just like a calf would when feeding. The milk travels through long tubes and ends up in big metal tanks. These tanks are kept very cold, like a giant refrigerator, to keep the milk fresh. From here, the milk might be picked up by trucks to be sold as drinking milk, or it might be used to make yummy things like cream and butter.
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Separating the Milk from Cream



		When fresh milk is allowed to stand undisturbed for a period of time, a natural separation occurs due to differences in density. A thicker, fattier layer gradually rises to the surface—this is the cream. In industrial settings, this separation process is accelerated using centrifuges, but the principle remains the same. The cream is carefully removed or ‘skimmed’ from the top, leaving behind what we call skimmed milk. To ensure food safety, both the milk and cream typically undergo a process called pasteurization. This involves heating the liquid to a specific temperature for a set amount of time to eliminate harmful bacteria. After the cream is separated, sometimes farmers add beneficial bacteria to the cream and let it ferment for about 24 hours. This process, known as culturing, develops a tangy flavour in the cream, which can give the butter a special taste. However, not all butter is made this way—some is made with fresh, sweet cream, resulting in a milder flavour.
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Churning the Cream



		The transformation of cream into butter occurs through a process called churning. In modern facilities, the cream is poured into a large, mechanical device called a churner. This machine spins around really fast and beats the cream against its sides over and over again. This action makes the fat in the cream stick together, forming little yellow clumps of butter. It’s a bit like shaking a jar of cream until it turns into butter, but much faster! The liquid that’s left behind after all the fat has clumped together is called buttermilk. Some people like to use buttermilk for baking yummy things like pancakes. Once the butter clumps have formed, they are sometimes rinsed with cold water. This washing helps remove any leftover buttermilk or ‘whey’ (another name for the liquid part), leaving behind pure, creamy butter.
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Flavouring the Butter



		During the churning process, there’s an opportunity to add extra ingredients to enhance the butter’s flavour and properties. The most common ingredient is salt, which serves a dual purpose. Firstly, it acts as a flavour enhancer, bringing out the rich, creamy taste of the butter. Secondly, salt functions as a natural preservative, helping to extend the butter’s shelf life by inhibiting bacterial growth. However, some people prefer their butter without salt, or they might need to eat less salt for health reasons. So, butter without any salt added is called ‘unsalted’ butter. Beyond salt, other ingredients can be mixed into butter to create special products. Sometimes, a little bit of vegetable oil is added to make the butter easier to spread when it’s cold. This is especially handy when you want to spread butter on your toast in the morning and don’t want to wait for it to get soft!
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Transporting to Supermarkets



		Once the butter production process is complete, the final product needs to be prepared for transport and sale. The butter is typically shaped into convenient forms for storage and use, such as blocks or sticks. These are then wrapped in protective packaging materials that help preserve freshness and prevent contamination. Butter is a perishable product that’s sensitive to temperature fluctuations, so maintaining a consistent cold environment throughout the shipping process is crucial. When not in transit, butter is stored in refrigerated warehouses. For transportation to retail locations, specially designed refrigerated trucks, often called ‘reefers’ in the industry, are used. These vehicles are equipped with powerful cooling systems that maintain a stable, low temperature regardless of external conditions. This cold chain ensures that the butter arrives at supermarkets and other retail outlets in good condition, ready for consumers to purchase and enjoy.
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Butter Substitutes



		Some people can’t eat regular butter made from cow’s milk. This might be because they’re allergic to dairy products or because they choose not to eat foods that come from animals. Additionally, some individuals limit their consumption of animal fats for health reasons. Recognising this need, food scientists and manufacturers have developed a range of options



		for these people! One popular choice is margarine, which is made from vegetable oils instead of milk. Margarine spreads on bread just like butter and can be used for cooking too. There are also kinds of butter made from milk that doesn’t come from cows. Did you know you can make butter from goat’s milk, sheep’s milk and even milk from buffalo? In some parts of the world, they even make butter from the milk of yaks and reindeer! Isn’t that cool? All these different options mean that almost everyone can enjoy something buttery on their toast, no matter what kind of foods they can eat.
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Uses for Butter



		Butter is super useful in all sorts of cooking, but it’s especially important in baking. When you’re making a cake, you often rub butter all over the inside of the cake pan first. This helps stop the cake from sticking, so it comes out of



		the tin easily when it’s done. Butter is also used in lots of cake and cookie recipes to help make them soft and tasty. But butter isn’t just for sweet things—it’s used in all kinds of cooking. In French cooking, butter is used to make special sauces. One sauce is called béchamel, which goes really well with pasta. Another is called hollandaise, which tastes great with fish, meat or vegetables. In Indian cooking, they use a special kind of butter called ghee. Ghee is used in many curries and is often spread on bread too. And of course, one of the simplest and yummiest ways to enjoy butter is just to spread it on a slice of bread or in a sandwich. However you like to eat it, butter makes lots of foods taste even better!
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OEBPS/pt/toggle.js
(function () {
  var ACTIVE = '-epub-media-overlay-active', NS = 'http://www.w3.org/1999/xhtml';
  var T = 420, HIT = 64, TW = 52, TH = 40;
  function el(tag, cls) { var e = document.createElementNS(NS, tag); if (cls) e.setAttribute('class', cls); return e; }
  function css() {
    var st = el('style');
    st.textContent =
      '@keyframes pt-out{0%{transform:scale(1,1);opacity:1;animation-timing-function:cubic-bezier(.55,0,.8,.3)}' +
      '48%{transform:scale(1,.05);opacity:1;animation-timing-function:cubic-bezier(.55,0,.8,.3)}' +
      '100%{transform:scale(.03,.05);opacity:0}}' +
      '@keyframes pt-in{0%{transform:scale(.03,.05);opacity:0;animation-timing-function:cubic-bezier(.2,.7,.35,1)}' +
      '52%{transform:scale(1,.05);opacity:1;animation-timing-function:cubic-bezier(.2,.7,.35,1.04)}' +
      '100%{transform:scale(1,1);opacity:1}}' +
      '@keyframes pt-pop{0%{transform:scale(.2);opacity:0}65%{transform:scale(1.12);opacity:1}100%{transform:scale(1);opacity:1}}' +
      '@keyframes pt-unpop{0%{transform:scale(1);opacity:1}100%{transform:scale(.2);opacity:0}}' +
      '.pt-fold{position:absolute;left:0;top:0;width:100%;height:100%}' +
      '.pt-fold.pt-closing{animation:pt-out ' + T + 'ms both}' +
      '.pt-fold.pt-opening{animation:pt-in ' + T + 'ms both}' +
      '.pt-fold.pt-collapsed,.pt-fold.pt-collapsed *{visibility:hidden!important;opacity:0!important;pointer-events:none!important}' +
      '.pt-shade{position:absolute;left:0;top:0;width:100%;height:100%;pointer-events:none;' +
      'filter:drop-shadow(0 2px 3px rgba(0,0,0,.16))}' +
      '.pt-shade>.pt-panel{box-shadow:none}' +
      '.pt-panel.pt-dogear{-webkit-clip-path:polygon(0 0,100% 0,100% calc(100% - var(--pt-s)),calc(100% - var(--pt-s)) 100%,0 100%);' +
      'clip-path:polygon(0 0,100% 0,100% calc(100% - var(--pt-s)),calc(100% - var(--pt-s)) 100%,0 100%)}' +
      '.pt-flap{position:absolute;pointer-events:none;filter:drop-shadow(-1px -1px 1.5px rgba(0,0,0,.35))}' +
      '.pt-hit,.pt-tab{position:absolute;z-index:6;padding:0;margin:0;cursor:pointer;-webkit-tap-highlight-color:transparent;' +
      'touch-action:manipulation;background:none;border:0}' +
      '.pt-hit{width:' + HIT + 'px;height:' + HIT + 'px}' +
      '.pt-tab{width:' + TW + 'px;height:' + TH + 'px;box-sizing:border-box;border-radius:14px;background:var(--pt-fill);' +
      'border:2.5px solid var(--pt-edge);display:flex;align-items:center;justify-content:center;gap:4px;visibility:hidden;' +
      'box-shadow:0 2px 6px rgba(0,0,0,.3)}' +
      '.pt-tab::before{content:"";position:absolute;left:10px;bottom:-9px;width:12px;height:12px;background:var(--pt-fill);' +
      'border-right:2.5px solid var(--pt-edge);border-bottom:2.5px solid var(--pt-edge);border-bottom-right-radius:3px;' +
      'transform:rotate(45deg) skew(8deg,8deg)}' +
      '.pt-tab i{display:block;width:6px;height:6px;border-radius:50%;background:var(--pt-edge);pointer-events:none}' +
      '@keyframes pt-dot{0%,60%,100%{transform:translateY(0)}30%{transform:translateY(-4px)}}' +
      '.pt-tab.pt-on i{animation:pt-dot 1.2s ease-in-out infinite}' +
      '.pt-tab.pt-on i:nth-child(2){animation-delay:.15s}.pt-tab.pt-on i:nth-child(3){animation-delay:.3s}' +
      '.pt-tab::after{content:"";position:absolute;inset:-12px}' +
      '.pt-tab.pt-on{visibility:visible;animation:pt-pop 320ms cubic-bezier(.3,.7,.4,1) both}' +
      '.pt-tab.pt-off{visibility:visible;animation:pt-unpop 140ms ease-in both}' +
      '@media (prefers-reduced-motion: reduce){.pt-tab.pt-on i{animation:none}}' +
      '.pt-hit:focus-visible,.pt-tab:focus-visible{outline:3px solid #fcc128;outline-offset:2px}';
    (document.head || document.documentElement).appendChild(st);
  }
  function guard(e) {  // taps on our controls must not turn the page or reach the picture's word areas
    ['mousedown', 'mouseup', 'pointerdown', 'pointerup', 'touchstart', 'touchend'].forEach(function (t) {
      e.addEventListener(t, function (ev) { ev.stopPropagation(); }, false);
    });
  }
  function control(cls, label) {
    var b = el('button', cls);
    b.setAttribute('type', 'button');
    b.setAttribute('aria-label', label);
    guard(b);
    return b;
  }
  function after(e, cls, fn) {  // run fn when e's animation ends (or after T ms if animations are off)
    var done = false;
    function end() { if (done) return; done = true; e.classList.remove(cls); fn && fn(); }
    e.addEventListener('animationend', end, { once: true });
    setTimeout(end, T + 120);
  }
  function colours(panel) {  // the panel's colour, opaque, and a contrasting edge (a see-through panel: white)
    var m = (getComputedStyle(panel).backgroundColor.match(/[\d.]+/g) || [255, 255, 255]).map(Number);
    if (m[3] === 0) m = [255, 255, 255];
    var fill = 'rgb(' + m[0] + ',' + m[1] + ',' + m[2] + ')';
    var dark = 0.2126 * m[0] + 0.7152 * m[1] + 0.0722 * m[2] < 140;
    return { fill: fill, edge: dark ? '#f2f2f2' : '#5b6470' };
  }
  function wrap(box) {
    var fold = el('div', 'pt-fold');
    while (box.firstChild) fold.appendChild(box.firstChild);
    box.appendChild(fold);
    return fold;
  }
  function setup(box, panel) {
    // blocks sharing this panel (merged: stacked close together) fold with it, towards the same point
    var sid = panel.getAttribute('data-pt-sid'), more = [], at = [];
    var marks = sid ? document.querySelectorAll('.pt-member[data-pt-lead="' + sid + '"]') : [];
    for (var j = 0; j < marks.length; j++) at.push(marks[j].parentNode.getBoundingClientRect());
    var lead = box.getBoundingClientRect();
    for (j = 0; j < marks.length; j++) more.push(wrap(marks[j].parentNode));
    var fold = wrap(box);
    var extra = [];  // a merged group's other panels: one shadow around the whole shape
    for (var e = panel.parentNode.firstChild; e; e = e.nextSibling)
      if (e.nodeType === 1 && e.classList.contains('pt-extra')) extra.push(e);
    if (!panel.classList.contains('drawn')) {  // the shadow moves onto a layer so the cut corner keeps it
      var shade = el('div', 'pt-shade');
      panel.parentNode.insertBefore(shade, extra[0] || panel);
      for (j = 0; j < extra.length; j++) shade.appendChild(extra[j]);
      shade.appendChild(panel);
    }
    var L = panel.offsetLeft, Tp = panel.offsetTop, W = panel.offsetWidth, H = panel.offsetHeight;
    var S = Math.round(Math.min(13, H / 4));  // small: inside the padding, never over the text
    function paint() {
      var c = colours(panel);
      box.style.setProperty('--pt-fill', c.fill);
      box.style.setProperty('--pt-edge', c.edge);
    }
    paint();
    document.addEventListener('pt-theme', paint);  // the reader picked another text background (switch menu)
    panel.style.setProperty('--pt-s', S + 'px');
    panel.classList.add('pt-dogear');
    fold.style.transformOrigin = (L + W / 2) + 'px ' + (Tp + H / 2) + 'px';
    for (j = 0; j < more.length; j++)
      more[j].style.transformOrigin = (lead.left - at[j].left + L + W / 2) + 'px ' + (lead.top - at[j].top + Tp + H / 2) + 'px';
    var folds = [fold].concat(more);
    function each(fn) { for (var q = 0; q < folds.length; q++) fn(folds[q]); }
    var flap = el('span', 'pt-flap');  // the folded-over corner: paper underside, a little darker
    flap.setAttribute('aria-hidden', 'true');
    flap.style.width = flap.style.height = S + 'px';
    flap.style.left = (L + W - S) + 'px';
    flap.style.top = (Tp + H - S) + 'px';
    flap.style.background = 'linear-gradient(to bottom right, rgba(255,255,255,.95) 0%, var(--pt-fill) 30%, ' +
      'color-mix(in srgb, var(--pt-fill) 82%, #6b5a45) 49.5%, transparent 50%)';
    panel.parentNode.insertBefore(flap, panel.nextSibling);
    var hit = control('pt-hit', 'Hide text');
    var tab = control('pt-tab', 'Show text');
    for (var k = 0; k < 3; k++) tab.appendChild(el('i'));
    hit.style.left = (L + W - S / 2 - HIT / 2) + 'px';
    hit.style.top = (Tp + H - S / 2 - HIT / 2) + 'px';
    tab.style.left = (L + W / 2 - TW / 2) + 'px';
    tab.style.top = (Tp + H / 2 - TH / 2) + 'px';
    box.appendChild(hit);
    box.appendChild(tab);
    var busy = false;
    function collapse() {
      if (busy || fold.classList.contains('pt-collapsed')) return;
      busy = true;
      hit.style.visibility = 'hidden';
      each(function (f) { f.classList.add('pt-closing'); });
      setTimeout(function () { tab.classList.add('pt-on'); }, T * 0.7);
      each(function (f) { after(f, 'pt-closing', function () { f.classList.add('pt-collapsed'); }); });
      setTimeout(function () { busy = false; }, T + 130);
    }
    function expand() {
      if (busy || !fold.classList.contains('pt-collapsed')) return;
      busy = true;
      tab.classList.remove('pt-on');
      tab.classList.add('pt-off');
      setTimeout(function () { tab.classList.remove('pt-off'); }, 160);
      each(function (f) { f.classList.remove('pt-collapsed'); f.classList.add('pt-opening'); after(f, 'pt-opening'); });
      setTimeout(function () { busy = false; hit.style.visibility = ''; }, T + 130);
    }
    hit.addEventListener('click', function (ev) { ev.preventDefault(); ev.stopPropagation(); collapse(); });
    tab.addEventListener('click', function (ev) { ev.preventDefault(); ev.stopPropagation(); expand(); });
    // read-aloud: a box collapsed before the reading reached it opens when its first word is read;
    // a box the reader closes while it is being read stays closed (they chose to look at the picture)
    var reading = false, keepClosed = false;
    hit.addEventListener('click', function () { if (reading) keepClosed = true; });
    tab.addEventListener('click', function () { keepClosed = false; });
    if (window.MutationObserver) {
      var mo = new MutationObserver(function () {
        var now = false;
        each(function (f) { if (f.getElementsByClassName(ACTIVE).length) now = true; });
        if (now && !reading && !keepClosed && fold.classList.contains('pt-collapsed')) expand();
        if (!now && reading) keepClosed = false;
        reading = now;
      });
      each(function (f) { mo.observe(f, { subtree: true, attributes: true, attributeFilter: ['class'] }); });
    }
  }
  function run() {
    var panels = document.querySelectorAll('.pt-panel:not(.pt-extra)');
    if (!panels.length || document.querySelector('.pt-hit')) return;
    css();
    for (var i = 0; i < panels.length; i++) setup(panels[i].parentNode, panels[i]);
  }
  if (document.readyState === 'loading') document.addEventListener('DOMContentLoaded', run); else run();
})();
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