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Who doesn’t enjoy a nice cold glass of fresh lemonade on a hot summer day? Or perhaps a 

pleasant stroll through a lush lemon grove during peak bloom season? All around the world, the 

beloved citrus fruit known as the lemon is cherished for its gustatory and olfactory delights, 

adding a uniquely sweet-and-sour zest to our lives. But there’s a whole lot more to the simple 

lemon fruit than just its invigorating smell and pungent taste. 

For at least 1,000 years, lemon (Citrus limon) has been recognized as a powerful healing 

food with vast therapeutic potential. Its concentrated lemon oil is especially noteworthy, 

bearing an abundance of terpenes and other bioactive constituents that lend to lemon oil’s uses 

in a variety of applications. From helping to boost the immune system to supporting healthy 

digestion to elevating mood and energy levels, the essential oil of lemon is, as some would say, 

worth its weight in gold… and then some! 

D-limonene: The Key to Lemon Oil’s Effectiveness 

Spanning many systems of medicine both past and present, lemon oil uses and reported health 

benefits are many. In describing these benefits using action verbs, one might include words like 

purify, cleanse, hydrate, nourish, soothe, invigorate, and regenerate. 

Simply put, lemon oil is powerfully enhancing to the body, as evidenced in at least 716 scientific 

studies cited in PubMed, the research database of the U.S. National Library of Medicine and the 

National Institutes of Health. 



Lemon oil, it’s important to note, 

doesn’t refer to anything that comes 

from the inner fruit of a lemon that 

most people are used to eating or 

juicing. 

We’re talking about the volatile oil 

that’s extracted by cold-pressing the 

peel of a lemon − this is where a bulk 

of the fruit’s fat-soluble phytonutrients 

are found. It’s also where you’ll find 

lemon oil’s most effective and 

abundant weapon: d-limonene. 

 

Lemon oil contains upwards of 70 percent d-limonene, a citrus terpene also found in the peels of 

oranges, mandarins, limes, and grapefruits that research shows possesses both anti-

inflammatory and anti-cancer properties. In vitro laboratory studies suggest that d-limonene can 

alter the signaling pathways within cancer cells in such a way as to stop them from multiplying. 

The compound has also demonstrated an ability to induce apoptosis, or cancer cell suicide. 

Animal models have produced similar results, suggesting that d-limonene may help to slow the 

growth of pancreatic, stomach, colon, skin, and liver cancers. According to research cited by the 

Memorial Sloan Kettering Cancer Center, d-limonene “slowed formation of tumors and their 

progression in animals exposed to cancer-causing substances.” 

For people who suffer from GERD (gastroesophageal reflux disease), heartburn, or some other 

form of chronic digestive disease, research out of Texas found that d-limonene may provide 

extended relief. Patients who took a purified form of the nutrient for as few as 14 days 

experienced a complete resolve of their symptoms that lasted six months or even longer. And 

not a single participant reported any adverse effects from taking this nutrient. 

“I recommend one 1000-mg capsule, every other day, for 20 days, or a total of 10 doses,” says 

Dr. Roger C. Willette, MD, an internal medicine specialist from Houston, Texas, who co-

authored this study. “Of all the over-the-counter medications available to patients, d-limonene is 

certainly number one on my list. It gives the patients quicker, longer-lasting relief than most 

anything else, and it is extremely safe.” 

Other areas of interest for d-limonene include its use in antioxidant and anti-inflammatory 

support. Studies suggest that d-limonene can aid in flushing bad cholesterol out of the 

bloodstream while also protecting the gallbladder against gallstone formation. The liver can also 

benefit from d-limonene, which reportedly assists in enzyme production and detoxification. 

D-limonene may further assist in the following areas of human health: 

• Keeping the bowels clean and regular 

• Protecting the gut against overgrowth of bacteria and fungi, including Candida albicans 

• Balancing stomach acid levels 

• Supporting healthy weight and metabolism 



• Boosting mood 

• Promoting relaxation and restful sleep 

• Enhancing cell regulation and function 

• Bolstering the immune system 

• Promoting lymph drainage 

• Supporting healthy aging 

• Maintaining a healthy heart 

Other Beneficial Compounds Found in Lemon Oil 

D-limonene is just one of many components that make up lemon oil, of course. You’ll also find l-

limonene (d-limonene’s terpenoid counterpart), phellandrene, pinene, and sesquiterpene − all of 

which contribute to the synergistic power of lemon oil.D-

limonene: The Key to Lemon Oil’s Effectiveness 

In other words, as great as d-limonene is on its own, you’re 

better off taking advantage of its other constituent friends 

by consuming, applying, and inhaling full-spectrum lemon 

oil. 

Evidence of this has been seen with diabetic neuropathy, 

which one 2014 study found is targeted by another 

constituent of lemon oil known as geraniol (GE). Diabetic 

rats with diabetic neuropathy (DN) that were fed geraniol 

saw significant improvements in cellular function, with marked reductions in both oxidative 

stress and inflammation. This research was published in the Journal of Neuroscience Research 

and the authors concluded: 

“From our data, we hypothesize that GE may be a promising therapeutic candidate in the 

management of DN in humans. Further understanding of the molecular mechanisms of its 

neuromodulatory effects is essential in order to exploit its therapeutic efficacy.” 

The mood-lifting benefits of lemon oil represent another area of efficacy that’s worth noting, 

particularly with regards to the central nervous system. Science has shown that lemon oil can 

help to bring depleted dopamine stores back to normal levels, in turn helping folks to feel 

happier and more alive. Individuals who suffer from lethargy, anxiety, depression, and other 

feelings of malaise can benefit most from this, as simply breathing in the vapor of lemon 

essential oil on a regular basis can bring about emotional revitalization. 

Chinese researchers put it well in a 2013 review published in the journal Current Drug Targets: 

“Most studies, as well as clinically applied experience, have indicated that various essential oils, 

such as…lemon…can help to relieve stress, anxiety, depression and other mood disorders. 

Most notably, inhalation of essential oils can communicate signals to the olfactory system and 

stimulate the brain to exert neurotransmitters (e.g. serotonin and dopamine) thereby further 

regulating mood.” 

Ingesting lemon oil can also help improve digestive function. The citric acid content found in 

lemon oil has been shown to directly counteract acidity and ulcers through the production of 

carbonates and bicarbonates of both potassium and calcium. 



Lemon oil also supports a healthy immune system by enhancing the body’s production of white 

corpuscles or leukocytes, which are immune cells that protect against infectious disease. 

For pregnant women in the early stages of labor pain, a double-blind, randomized, controlled 

clinical trial in Iran found that lemon oil can aid in pain relief. This same study concluded that 

“lemon oil can be effective in reducing nausea and vomiting of pregnancy.” 


