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Episode 2: The Body and the Smell


This episode builds the armpit from first principles: which glands make which sweat, which bacteria live there, how an odorless liquid becomes a smell, and why some people smell far more than others. Almost every belief a deodorant buyer holds is a half-correct version of something in this episode, and every philosophy both of your brands run stands on one of these facts. If you know this material cold, you can hear in a single comment exactly which half of the belief is right and which half is wrong.




Three kinds of sweat gland

The skin has three kinds of sweat gland, and only one of them matters much for smell. The first and most numerous is the eccrine gland. You have somewhere between two and four million of them spread over almost the whole body, densest on the palms, the soles and the forehead. They are working from birth, they open straight onto the skin surface, and they make a thin, watery, salty fluid whose job is cooling. When you sweat on a hot day or in a workout, nearly all of the volume is eccrine sweat. It is mostly water and salt, with small amounts of urea, lactate and other compounds, and when it comes out of the gland it has essentially no smell.

The second kind is the apocrine gland, and it is the one that makes the armpit different from the forearm. Apocrine glands sit in a few places: the armpit, the groin, around the nipples and in a few other hairy areas. They are present from birth but stay quiet until puberty, when sex hormones switch them on. They open into hair follicles rather than straight onto the skin, and they release a small amount of thick, oily fluid carrying proteins, lipids, sugars, ammonia and, most importantly for us, a set of odorless chemical precursors that bacteria can turn into smell. A review in 2019 described apocrine sweat as viscous and lipid-rich, and the timing explains something every parent knows: children do not get body odor until puberty, because the apocrine glands are not running yet.

The third kind was only described in 1987, by the researchers Sato, Leidal and Sato, and it is called the apoeccrine gland, a hybrid that develops at puberty from eccrine-like glands, opens onto the skin surface like an eccrine gland, and can pour out large volumes of fluid. In their study, two six-year-old children had none of these glands at all, while in sixteen to eighteen year olds apoeccrine glands made up as much as forty-five percent of the armpit’s sweat glands. That gives you a useful picture of the adolescent armpit: it suddenly has a gland that makes the odor precursors, another that makes a lot of wetness, and a crowded population of bacteria that has never had this much to eat.




Fresh sweat does not smell

The single most important fact in this course is old and simple. In 1953 the dermatologist Walter Shelley and his colleagues collected apocrine sweat from the armpit under near-sterile conditions and found that it never developed an odor. When they left the same sweat standing with skin bacteria, it began to smell within several hours. That is a small classic study, and it has been confirmed in every direction since. Body odor is a bacterial product. Sweat is the food and the water supply, and the bacteria are the kitchen that turns it into a smell.

In our men’s voice corpus, the belief that odor comes from bacteria and that sweat itself does not smell is held three hundred and thirty-seven times and rejected zero times, so nobody argues with it once they hear it. Very few buyers act on it, though. They still judge a deodorant by whether they feel wet, and they still believe that a product that does not stop sweat cannot stop smell. Those two habits of thought are the root of most of the switch complaints we will meet in episode four.




The bacteria that make the smell

The armpit is a warm, humid, folded, hairy place, and it holds one of the densest bacterial populations on the skin. Three groups dominate it. In 2015 a team led by Myriam Troccaz at the fragrance company Firmenich sequenced armpit bacteria and found that ninety-six percent of the readings came from just three genera, with Corynebacterium tracking the intensity of the smell and the genera Anaerococcus and Peptoniphilus more common in men. That study also found that people who did not use antiperspirant carried about fifty times more bacteria in the armpit than people who did, which is a number we will come back to when we talk about switching.

The older work points the same way. In 1981 James Leyden and colleagues examined two hundred and twenty-nine people and found high numbers of the Corynebacterium group in every person with the typical pungent armpit odor, while the Staphylococcus group gave a milder, cheesy, sweaty note. A 2013 study by Chris Callewaert in Ghent then split people into two broad armpit types and found that eighty-seven percent of women sat in a Staphylococcus-dominated cluster, while thirty-nine percent of men sat in the Corynebacterium cluster. Men also secrete about three times more of the precursor that becomes the acid part of the smell, relative to the precursor that becomes the sulfur part. Put those two findings together and you have the plain biological reason men’s armpits tend to smell stronger and more pungent than women’s.




How the smell is made

The chemistry has three families, and you should know them by their character rather than their full names. A 2013 review by Andrew James and colleagues at Unilever names them as volatile fatty acids, thioalcohols and steroids.

The first family is the acids, which give the sour, cheesy, goat-like part of armpit smell. The best known is three-methyl-two-hexenoic acid, identified in 1991 as a major component of male armpit odor. It does not come out of the gland as a smelly acid. It comes out bound to a molecule of the amino acid glutamine, which makes it odorless and nonvolatile. Bacteria then cut it loose. In 2003 Andreas Natsch and colleagues at Givaudan found the enzyme that does the cutting, a zinc-dependent aminoacylase called AgaA, which they purified from a strain of Corynebacterium. Until that enzyme acts, the molecule is a package with no smell.

The second family is the thioalcohols, which carry sulfur and give the oniony, sharp note people describe as the smell of stress or of an unwashed gym shirt. The main one is called three-methyl-three-sulfanylhexanol, identified by Troccaz in 2004. Its precursor in sweat is bound to a small peptide, and the bacterium that releases it is Staphylococcus hominis. In 2015 and 2018 a group at the University of York showed how: the bacterium pulls the precursor inside itself and splits it with an enzyme called PatB. In 2020 the same group, led by Michelle Rudden, moved that single enzyme into a harmless staphylococcus that normally makes no smell, and the harmless strain began to make the odor. That experiment shows the enzyme is both necessary and sufficient. Thioalcohols matter far beyond their quantity because the human nose detects sulfur compounds of this kind at astonishingly low concentrations, so a tiny amount carries a long way across a room.

The third family is the steroids, especially androstenone and androstenol, which were first identified as pig pheromones. They are present in armpit odor and get a lot of attention in popular writing, but about half of people cannot smell androstenone at all, so they are unlikely to be the main source of underarm odor for most noses.

The practical lesson is that there are only a few ways a product can interfere with this chain, and every deodorant on the shelf uses one or more of them. It can reduce the bacteria, which ethanol and some preservatives do. It can block the bacterial enzymes, which is what triethyl citrate is designed to do. It can shift the skin’s acidity so the bacteria and their enzymes work less well, which acidic deodorants and, in a different direction, alkaline ones like baking soda do. It can grab or neutralise the odor molecules once they exist, which is the job of zinc ricinoleate and of baking soda’s reaction with the acids. Or it can lay a fragrance on top. Out There’s stick leans on the molecule-grabbing route, its spray leans on the bacteria-reducing route, and Doe’s stick leans on magnesium hydroxide shifting the pH and on triethyl citrate. Episode six returns to what that means for each brand.

The other practical lesson is that odor builds through the day. Troccaz’s trained assessors scored armpits as generally stronger in the afternoon than in the morning, which fits the chemistry: the bacteria need time to work through the precursors. A man who smells fine at nine and rough at three is seeing the normal curve, and a deodorant that only acts on the molecules already present when he put it on will fall behind as the afternoon goes on.




The gene that switches the smell off

There is one gene that turns most of this off, and it is a gift to anyone who wants to understand the market. The gene is called ABCC11, and it codes for a transporter that moves the odor precursors into apocrine sweat. In 2006 Koh-ichiro Yoshiura and colleagues showed that a single change in this gene, known as the five hundred and thirty-eight G to A variant, decides whether your earwax is wet or dry. People with two copies of the A version have dry, flaky earwax, and their apocrine glands put very little of the odor precursor into sweat, so their armpits make little odor.

The A version is common in East Asia and rare in Europe and Africa. In a sample from Nagasaki in Japan, the A allele had a frequency of about eighty-three percent and about seventy percent of people had dry earwax. In Korea, wet earwax runs at around five percent, which means nearly everyone carries two copies of the A version and has little armpit odor, and a widely cited population database treats Koreans as essentially fixed for it. That is why many Koreans and many people from northern China say they barely need deodorant, and why the deodorant aisle in Seoul is small and leans on fragrance and skin care.

The most useful study on this gene for a marketer was run in Bristol, in England, inside a large long-running study of children and their parents. In 2013 Santiago Rodriguez and colleagues looked at about seventeen thousand people and found that only about two percent of the women carried two copies of the A version. Among those women, who make little odor, seventy-eight percent still used deodorant routinely. Among people with the odor-producing versions, only four point seven percent used none. The authors concluded that deodorant use is driven largely by culture and habit rather than by the smell itself. For you that is the single cleanest proof that people buy deodorant for social reasons, and that the motive under the purchase is how others will judge them.

The gene matters directly to Doe as well, because a large share of the women talking about dark underarms in our corpus are East Asian or Filipina, and some of them carry the dry-earwax genotype. For many of them the odor job is a minor concern, and the skin job is the whole purchase. That fits what we see: Medicube’s kojic acid deodorant, from a Korean brand, sells on brightening and on fragrance, and Doe’s East Asian buyer may care much more about the colour of her skin than about the strength of the odor control.




Why some people smell more

Now you can explain the differences between people with real causes instead of character judgments. The first cause is genetic, because the ABCC11 genotype sets how much precursor you secrete, and men secrete relatively more of the acid precursor. The second cause is the bacterial community, since a Corynebacterium-dominated armpit smells more pungent than a Staphylococcus-dominated one, and men lean toward the Corynebacterium type.

The third cause is hair, because armpit hair gives bacteria more surface and holds sweat. In 2012 Kohoutová, Rubešová and Jan Havlíček in Prague ran four experiments on men and found that shaved armpits were rated as smelling better than armpits with six to ten weeks of regrowth, though the authors called the effect transient and relatively minor. An older study from 1953 and a 2016 study funded by Procter and Gamble found an effect of shaving on odor that faded over about a day. So shaving helps a little and briefly, and it is one of the reasons razor marketing and deodorant marketing have sat next to each other for decades.

Diet comes fourth, and the evidence is real but small and sometimes contradictory. In a 2006 study, seventeen men alternated two weeks on a red meat diet with two weeks without meat, and women rated their armpit odor as more attractive and less intense on the meat-free diet. A 2017 study by Andrea Zuniga in Australia then found that men who ate more fruit and vegetables, measured by carotenoids in their skin, had more pleasant sweat, but it also found that meat, fat, egg and tofu intake predicted more pleasant sweat, which cuts against the 2006 result, while carbohydrates predicted stronger and less pleasant sweat. A 2016 study on garlic found, against intuition, that higher doses made armpit odor more pleasant and less intense. Treat diet as a modest factor with contested direction, and be wary of any brand that sells a diet story as the answer.

Stress is a fifth factor, because apocrine and apoeccrine glands respond to emotional arousal, which is textbook physiology, so a job interview or a first date produces sweat richer in odor precursors than a jog does. Many men in our corpus describe exactly this: they are fine at the gym and smell in the meeting.

Clothing is the sixth factor, and the evidence is a 2014 study in which Callewaert had twenty-six people do an hour of spinning, then incubated their shirts for twenty-eight hours, and the polyester shirts smelled worse than the cotton ones, with a different bacterium, Micrococcus, enriched on the polyester. So a man in synthetic gym gear can smell worse than his armpit alone would explain, because the shirt keeps its own colony.

Medical conditions are the last factor to know. About four point eight percent of Americans, roughly fifteen million people, have hyperhidrosis, according to a 2016 survey of eight thousand one hundred and sixty people by Doolittle and colleagues, and seventy percent of them reported severe sweating in at least one area. Hyperhidrosis is mainly a wetness problem driven by eccrine glands, and these people often need a prescription-strength antiperspirant, which no aluminum-free deodorant can replace. A few rare metabolic conditions, such as trimethylaminuria, the so-called fish odor syndrome, produce smells that no deodorant can touch. These people are a small group, and you should never let an ad promise them what the chemistry cannot deliver.




Sweat is not a toxin exit

One more fact belongs here because it will matter in episode four. Sweat does very little to remove waste or toxins from the body. A 2019 review by Lindsay Baker described the role of sweat in eliminating waste and toxicants as minor compared with the kidneys and the gut. A 2018 calculation by Pascal Imbeault and colleagues estimated that forty-five minutes of hard exercise plus a day’s background sweating removes about two hundredths of one percent of the daily dietary intake of persistent pollutants. The armpit, with its small number of apocrine glands, contributes a tiny share of total sweat. So the idea that stopping antiperspirant lets toxins pour out of the armpit has no physical basis, and the brands that sell the switch with the word detox are borrowing a story the body does not tell.




What to carry forward

Keep five facts in your head from this episode, because every later episode leans on them. Sweat is odorless when it leaves the gland, and bacteria make the smell over hours. The armpit is special because its apocrine glands, which switch on at puberty, secrete the precursors. Two bacterial groups, Corynebacterium for the acids and Staphylococcus hominis for the sulfur compounds, do most of the work, and men lean toward the more pungent mix. A single gene, common in East Asia, switches most of the smell off, and people who carry it still buy deodorant, which proves the purchase is social. And the story that toxins leave through the armpit is false. In the next episode we take apart the product built to stop all of this at the source, the antiperspirant, and we state plainly what the science says about the aluminum inside it.


