

		
			[image: ]
		

		
For thousands of years, people all over the world have been enjoying the sweet taste of honey. It’s been a favourite treat for so long that we can even see proof of it in ancient art! In Spain, there’s an 8,000-year-old cave painting that shows people hunting for honey. This tells us that even way back then, people loved this golden, sticky food. The ancient people of Europe, the Middle East and North Africa were some of the first humans we know about who figured out how to keep bees in hives and collect their honey. Here’s something amazing: jars of honey that were buried in ancient tombs have been found, and they’re still good to eat today! That’s because honey can last for a very long time without going bad. These days, people make about 1.9 million tonnes of honey every year. That’s enough to fill up about 760 Olympic-sized swimming pools! Keep reading to find out how this incredible, long-lasting food is made.
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Bees and Their Hive



		There are over 20,000 different kinds of bees in the world. That’s a lot of bees! But out of all these types, only one kind makes the honey we eat: the honeybee. Most bees live together in big families called colonies. They build their homes in nests or hives. In each hive, there are three types of bees, and they all have important jobs to do. First, there’s the queen bee. She’s in charge of laying eggs to make more bees. Then there are hundreds of male bees called drones. Finally, there are thousands of female worker bees. These busy worker bees have a very important job: they fly out of the hive to gather sweet nectar from flowers. This nectar is what they use to make honey, which is food for the whole bee colony.
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		Gathering Nectar



		
When it’s time to make honey, the worker bees fly out of their hive to look for flowers. But how do they know where to go? Well, bees are very clever. They talk to each other using special buzzing sounds and wiggly dances to show their bee friends where the best flowers are. It’s like they’re giving each other directions! When a bee finds a flower, it lands on it and uses a special part of its mouth called a proboscis. This proboscis is like a long, thin straw that the bee uses to suck up tiny drops of sweet nectar from inside the flower. The nectar goes into a special second stomach that bees have, just for carrying nectar. Inside this stomach, the nectar starts to change and break down into different types of sugar. As bees fly from one flower to another, they do something else that’s very important: they spread pollen between plants. This helps flowers make seeds and grow into new plants, which is great for gardens and farms!
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Handover and Digestion



		Making honey is hard work for bees. Sometimes, they need to visit thousands of flowers just to fill up their nectar stomach! Can you imagine having to go to that many flowers? It would take a long time! But once a bee has collected enough nectar, it flies back home to the hive. At the hive, something funny happens—the bee shares the nectar with other bees in a way that might seem gross to us but is perfectly normal for bees. The bee actually throws up the nectar right into another bee’s mouth! This might sound yucky, but it’s an important part of how bees make honey. The bee that receives the nectar then digests it some more, breaking it down further and making it purer. Sometimes, the bees will pass the nectar back and forth several times. Each time they do this, the nectar gets a little bit closer to becoming honey. It’s like the bees are working together to cook the nectar into honey!
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Storing and Drying



		After the bees have finished digesting and sharing the nectar, they need to store it so it can finish turning into honey. They do this by spreading the nectar into special little rooms in their hive. These rooms are shaped like hexagons (that’s a six-sided shape) and together they make up what we call a honeycomb. The bees make this honeycomb themselves using wax that comes out of their bodies—isn’t that cool? They mix this wax with pollen and shape it into the hexagon cells. Once the nectar is in these cells, the bees have another clever trick: they fan the nectar with their wings. This helps the nectar dry out and become thicker, just like honey should be. In fact, this process removes about 80% of the water from the nectar. That’s why honey can last so long without going bad—there’s not enough water left in it for tiny things like bacteria or fungi to grow. When the honey is just right, the bees put a little wax cap on each cell to keep it fresh. This cap is like the lid on a jar of honey you might see in a store—it keeps the honey clean and stops it from absorbing moisture from the air, which could make it spoil.
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Beekeepers



		Beekeepers are people who take care of bees and collect honey from hives. They’re also sometimes called apiarists or bee farmers. These people know a lot about bees and how to keep them happy and healthy. To make their job easier, beekeepers use special wooden boxes as hives. These boxes have removable frames inside, which hold the walls of hexagon cells where bees store their honey. It’s a bit like a filing cabinet for bees! Beekeepers keep these hives outside, often in places where there are lots of flowers nearby. This makes it easy for the bees to find nectar and pollen. But working with bees can be tricky—after all, bees can sting! To stay safe, beekeepers wear special clothes that cover their whole body. This includes a pair of coveralls (like a big onesie), gloves to protect their hands and a special hat with a net that covers their face and neck. With this outfit on, beekeepers can work closely with the bees without getting stung.
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		Harvesting the Hive



		
When it’s time to collect honey from the hive, beekeepers have to be very careful not to upset the bees. They use a clever tool called a smoker, which is like a little can with a spout. Inside the smoker, they burn things like wood chips or dried grass, which makes smoke. The beekeeper puffs this smoke into the hive, and something amazing happens: the smoke makes the bees calm down and feel sleepy. This makes it much easier for the beekeeper to open up the hive without the bees getting angry and trying to sting. Once the bees are calm, the beekeeper gently takes the hive apart. They carefully pull out the frames that are full of honey, making sure to tap them softly so that any bees still on the frame will fly off. We don’t want to accidentally take any bees away from their home! After taking out the full frames, the beekeeper puts empty frames back in the hive. The bees will use these new frames to build fresh honeycombs and store more honey.
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Processing the Honey



		After the beekeeper takes the frames full of honey from the hive, they need to get the honey out of the wax cells. To do this, they take the frames to a special place, often called a honey house or extracting room. Here, they use a machine called an extractor, which spins the frames around really fast. This spinning makes the honey fly out of the cells, kind of like how a wet towel gets drier when you spin it in the washing machine. After the honey is out of the cells, it still has some bits of wax in it. To get these out, the honey is spun in another machine that removes the wax. Then, the honey is put into a big tank to rest for a while. This lets any tiny bubbles or bits of wax that are left float to the top, where they can be easily removed. Some beekeepers, especially those with small farms, might put the honey into jars themselves at this point. But most beekeepers, especially those with lots of hives, send their honey to a big factory for packing. They put the honey into large steel drums to be transported. These drums are so heavy that they need to be moved using special machines called forklifts!
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		Packaging the Honey



		
When the honey arrives at the packing factory, it goes through a few more steps to make sure it’s perfect for eating. First, the honey is gently heated up. This makes it easier to pour and helps dissolve any sugar crystals that might have formed. Then, the honey goes through filters several times. These filters catch any last bits of wax, tiny pieces of plants or anything else that isn’t pure honey. The people at the factory are very careful to make sure that only the best, purest honey ends up in the jars we buy at the store. Once the honey is all clean and pure, it’s ready to be put into containers. The factory has special machines that accurately measure and pour the right amount of honey into each jar or bottle. Another machine puts the lids or caps on tight, making sure no air can get in and spoil the honey. Then, labels are stuck onto each container, telling us what kind of honey it is and where it came from. Finally, the jars of honey are carefully packed into boxes or cartons. These boxes protect the jars and make it easy to send lots of honey to shops and supermarkets all at once.
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		Kinds of Honey



		
When most people think of honey, they probably picture a sticky, golden-yellow substance. But did you know that honey can actually come in many different colours and flavours? The type of honey depends on which flowers the bees visited to collect nectar. Just like how different fruits have different tastes, honey from different flowers can taste very different too! Some honey is very light in colour, almost clear, while other honey can be so dark it looks brown. There’s even honey that can be purple, red or green! Isn’t that amazing? The honey you usually see in supermarkets is often a mix of different kinds of honey. This is called a blend, and it helps make sure the honey tastes the same every time you buy it. It can also make the honey less expensive. Some types of honey do something interesting as they get older—they form tiny sugar crystals and become thicker. This is called crystallised or creamed honey, and some people really like it because it’s easy to spread on toast. Sometimes, you can even buy honey still in the honeycomb. This is a special treat because you get to eat the honey just as the bees stored it, wax and all!
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		Other Bee Products



		
Bees are amazing creatures that give us more than just honey. They produce several other things that people find useful. For example, the pollen that bees collect from flowers isn’t just for making honey—some people eat it as a health food! Bees also make something called royal jelly, which is a special food they feed to their queen bees. Some people use this as a type of medicine. But perhaps the most important thing bees make besides honey is beeswax. People have been using beeswax for thousands of years, and we still use it for many things today. Beeswax is great for making candles that burn cleanly and give off a nice, bright light. Artists use it to make their oil paints stronger and shinier. People who make furniture use beeswax to polish wood and make it look beautiful. It’s even used to help make some musical instruments! Beeswax is also used in many beauty products, like lip balm and hand cream, because it’s good for your skin. And here’s something surprising—beeswax is even used to make some kinds of chewing gum! When you think about all the amazing things that come from bees, such as delicious honey, useful wax and even medicines, it’s easy to see why bees are so important. They truly are incredible insects!
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    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}}' +
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  }
  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);
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  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;
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      });
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  }
  function run() {
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    css();
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  }
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