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ALL ABOUT 
TURMERIC: NATURE’S 

MIRACLE SPICE
Turmeric (Curcuma longa L.) is the most popular spice in Indian cuisine and a primary 
ingredient in curry powder.1 If you’ve ever seen the turmeric root, it shouldn’t come as 
much of a surprise that it belongs to the ginger (Zingiberaceae) family. Turmeric’s Latin 
name Curcuma is derived from the Arabic word, Kourkoum, the original name for saffron.

Turmeric has long been known as a spice, remedy, and dye, and since 1280, Marco 
Polo mentioned turmeric in his travel around China and India. In the 13th century, 
Arabian merchants brought turmeric to the European market from India. During the 
British settlement of India in the 15th century, turmeric was combined with several other 
spices (e.g., clove, paprika, ginger, cardamom, coriander, cumin, mace, pepper, and 
cinnamon) to form curry powder.2

Besides its culinary use in cooking to add color and as a preservative, turmeric has a 
long history of use in the Indian system of holistic medicine known as Ayurveda, which 
uses mainly plant-based ingredients to promote health and wellness. The yellow-
pigmented fraction of turmeric contains curcuminoids, a group of compounds that are 
chemically related to its main ingredient, curcumin.

The curcuminoid complex is also referred to as Indian saffron, yellow ginger, yellow 
root, kacha haldi, ukon, or natural yellow 3. Curcumin is the most abundant of the 
curcuminoids group (77% of the total weight), and the curcuminoids constitute around in 
3 – 5% of turmeric.1,3 Curcumin is a powerful antioxidant polyphenol that gives turmeric 
its yellow pigment. While there is a laundry list of health benefits associated with 
turmeric, most of them can be attributed to curcumin. 
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With over 3,000 preclinical investigations, curcumin is one of the best investigated 
botanical constituents in the biomedical literature.4 These studies have revealed that 
curcumin has antioxidant, antibacterial, antifungal, antiviral, and anti-inflammatory 
effects.5 Given its wide range of effects, curcumin has been described as an “enigma,” 
the “Indian solid gold,” and an ideal “Spice for Life.”4,5 

Despite its demonstrated effects, the potential health benefits of curcumin are limited by its 
poor solubility, low absorption from the gut, rapid metabolism, and rapid elimination.6 As a 
result of its poor bioavailability, several different strategies have been employed to improve 
the absorption of curcumin. For instance, the addition of a black pepper extract has been 
shown to increase the bioavailability of curcumin.7 While other strategies have also shown 
promise, a recent well-controlled study demonstrated that a novel water-soluble curcumin 
formulation (CurcuWIN®) resulted in 46 times greater absorption than standard curcumin 
powder and over 5 times greater absorption than phytosome curcumin.6

Antioxidant Activity

Numerous studies have shown that curcumin has broad biological functions, particularly 
antioxidant and anti-inflammatory activities. In fact, it has been established that 
curcumin has double-edged sword antioxidant properties. In fact, it exerts antioxidant 
activity in both direct and indirect ways by scavenging reactive oxygen species (i.e., free 
radicals) and inducing an antioxidant response, respectively.8 

Curcumin has also been shown to preserve the function and redox balance of the 
mitochondria, which are the “powerhouses” of our cells responsible for energy 
production.2,9 This is critical, as both mitochondria number and function decrease 
with age, and that means less energy and vitality, reduced concentration and focus, 
decreased muscle strength and size, reduced aerobic capacity and more.

Meanwhile, redox status refers to the balance between pro-oxidants and antioxidants.10 

For optimal health, pro-oxidants and antioxidants should be in equilibrium. However, 
when the equilibrium shifts in favor of pro-oxidants, oxidative stress ensues. Oxidative 
stress plays a central role in aging and various health-related issues.11,12 So, supporting 
a healthy redox status that favors a healthy balance (of oxidants and antioxidants) is 
critical to optimal health and healthy aging. Along these lines, curcumin has been shown 
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to promote the release of nuclear factor erythroid-derived 2 (Nrf2), which is considered 
the “master regulator of antioxidant response.”2

Curcumin has also been shown to prevent free-radical-induced lipid peroxidation. Say 
what? Our cell membranes are made up largely of fats, also called lipids. Free radicals 
(i.e., reactive oxygen species) can oxidize these lipids, which generates peroxides 
(and aldehydes). Lipid peroxidation products are highly reactive and have pronounced 
biological effects. They can cause alterations in cell signaling, protein and DNA damage, 
cytotoxicity, and more.13 Lipid peroxidation is thought to play a role in various health 
conditions, and decreasing their formation and/or scavenging them is viewed as highly 
beneficial. Along these lines, this is yet another way that curcumin may promote overall 
health and vitality.

Role in Inflammation

Besides its noteworthy antioxidant prowess, curcumin is highly regarded for its capacity 
to promote a healthy inflammatory response. Indeed, curcumin has been shown to 
target several key biomarkers associated with inflammation. This has led some to 
conclude that “curcumin acts as a master switch of inflammation.”14

Along these lines, curcumin has been shown to target several pro-inflammatory 
mediators, including enzymes, transcription factors, cytokines, signal transducers, and 
more. While curcumin has been shown to act on many molecular targets, extensive 
research within the past two decades has shown that curcumin mediates its anti-
inflammatory effects by downregulation of: 4

• Nuclear factor-kappaB (NF-kB)
• Cyclooxygenase 2 (COX-2)
• 5 lipoxygenase (5-LOX)
• Tumor necrosis factor (TNF)
• Interleukin 1 (IL-1)
• Interleukin 6 (IL-6)
• Prostate specific antigen (PSA)
• C-reactive protein (CRP)
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You don’t need to remember the alphabet soup…just recognize that curcumin, 
described by some as “an enigma,” has a wide-ranging, far-reaching capacity to help 
promote a healthy inflammatory response. 

Brain Health

Given its antioxidant capacity and ability to favorably modulate the body’s inflammatory 
responses, it’s not surprising that recent studies have shown that curcumin also 
possesses neuroprotective and cognitive-enhancing properties that may help promote 
brain health and function.15,16 Brain health and cognitive function are highly susceptible 
to oxidative stress, excessive inflammatory stress, and unhealthy accumulation of 
potentially toxic compounds (e.g., β amyloid, Aβ).

Extensive animal and in vitro research has shown that curcumin may help support brain 
health and cognitive function through several mechanisms:15,16

• Favorable alterations in Aβ metabolism (e.g., reduced formation, increased 
clearance).

• Antioxidant protection against Aβ-induced oxidative stress.
• Lowering levels of oxidative proteins and markers of inflammatory stress (e.g., 

IL-1).
• Chelation (i.e., elimination) of heavy metals that accumulate in the brain.
• Suppressing oxidative damage, inflammation, and amyloid accumulation.
• Inhibiting lipid peroxidation.
• Reducing existing plaques.

Despite the multitude of promising mechanisms of action, the results of randomized 
clinical trials have not shown clear-cut benefits. 

In a randomized, placebo-controlled, double-blind, clinical pilot study, 27 participants 
supplemented with either curcumin (1 – 4g/day) or placebo for 6 months. At the end 
of the trial, the researchers were not able to detect any relative neuroprotective effect 
of curcumin. However, the lack of cognitive decline in the placebo group may have 
precluded any ability to detect a relative protective effect of curcumin, which would have 
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appeared as a slower decline rather than an improvement per se. Thus, the researchers 
suggested that a longer and larger trial take place.17

In a recent randomized, double-blind, placebo-controlled study, researchers from Australia 
did precisely that. They conducted a 12-month trial involving 96 participants, who 
supplemented with a placebo or curcumin extract for 12 months. Indeed, at the end of 
the study, they noted a significant protective effect on cognitive function (assessed by the 
Montreal Cognitive Assessment) in the curcumin group. In other words, the placebo group 
experienced a decline in cognitive function that was not observed in the curcumin group.18

Curcumin has also been shown to help promote normal levels of brain-derived 
neurotrophic factor (BDNF).19 BDNF is a neurotrophin that facilitates neurogenesis, 
neuroprotection, neuroregeneration, cell survival, synaptic plasticity, as well as 
formation, retention, and recall or memory in the brain. In other words, BDNF is a very 
important growth factor for the brain and central nervous system, and it plays a key role 
in cognitive function, mood, and mental health.20

Heart Health

Once again, given the role that excessive oxidative and inflammatory stress play in 
declining cardiovascular health, it seems natural that curcumin may support heart 
health. Indeed, research has provided evidence that curcumin may help protect 
cardiovascular health.21 For instance, one study published in the American Journal of 
Cardiology showed that curcumin exhibited “cardioprotective effects” by increasing 
antioxidant capacity and promoting healthy levels of a number of pro-inflammatory 
biomarkers (e.g., CRP).22 

Along those lines, the pro-inflammatory biomarker CRP, which is regulated by the pro-
inflammatory molecule NF-kB, is a well-known predictor of cardiovascular disease.23 As 
previously mentioned, one of the many targets on which curcumin acts is downregulation 
of CRP. Indeed, curcumin has been shown to reduce the expression of CRP.24

In one recent study, Italian researchers found that folks taking curcumin daily for 3 
months experienced a significant decrease in CRP, which is also considered to be a 
biomarker of biological aging.25 In a larger eight-month study, the Italian researchers 
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found that participants taking curcumin daily significantly reduced levels of two 
additional pro-inflammatory biomarkers, IL-1ß and IL-6, which may also contribute to 
declining heart health.14,26,27

One mechanism by which heart health can begin to decline is damage to the vascular 
endothelium, which releases important vasodilating molecules, most notably nitric oxide. 
Lifestyle factors that enhance redox status (i.e., antioxidant capacity) and preserve nitric 
oxide bioavailability may protect against declining endothelial function.28

Curcumin supplementation has been shown to improve blood vessel/endothelial 
function, which tends to decline with age and its decline is associated with various 
cardiovascular-related conditions. In one study published in the journal Nutrition 
Research, Japanese researchers found that supplementation with a highly absorbable 
form of curcumin was as effective as 8 weeks of aerobic training (which is one of 
the most reliable and effective ways to enhance endothelial function) at improving 
endothelial function. Interestingly, the population studied was post-menopausal women 
(age-related decline in endothelial function is enhanced during menopause).29

In a separate study published in the Journal of Nutrition and Metabolism, a group of 
researchers found that daily supplementation with curcumin resulted in a meaningful 
improvement in flow-mediated dilation (a measure of endothelial function) in healthy 
adults. The researchers concluded that curcumin supplementation represents a simple 
lifestyle strategy to promote cardiovascular health.28

Joint Health

Joint discomfort and stiffness impair mobility, adversely affect daily activities, and 
negatively impact quality of life.30,31 Simply put, tired, worn, and stiff joints can limit you 
from doing what you love to do and living the life of your dreams. Research shows that 
43% of folks between the ages of 45 – 65 years old struggle with joint discomfort.32 
Beyond that, it is estimated that 80% of the population will have radiographic (i.e., X-ray) 
evidence of significant joint breakdown by the age of 65.33

With that said, joint discomfort and stiffness are thought to be precipitated by a 
number of factors, including oxidative and inflammatory stress.34–36 Given that 
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curcumin is regarded for its antioxidant and anti-inflammatory properties, it seems 
logical that it may help promote joint health.

In a 3-month trial, Italian researchers found that study participants supplementing with 
curcumin daily demonstrated significant improvements in joint comfort and mobility.25 
In fact, the curcumin group experienced a 58% reduction in joint discomfort while the 
placebo group experienced only a modest 2% improvement. Meanwhile, the curcumin 
group was able to improve mobility (studied by walking performance on a treadmill) by 
337% while the placebo group only improved by 57%.

In a more robust 8-month trial, the group of Italian researchers found that participants 
supplementing with curcumin once again led to significant improvements in joint 
comfort and physical function.14 On one hand, the curcumin group significantly 
improved physical function by 26%, compared to 9% in the placebo group. Even 
more impressively, the curcumin group experienced a significant 93% reduction in 
joint discomfort, compared to the placebo group’s 12% reduction. While both groups 
improved performance on the treadmill test (an assessment of physical performance), 
the curcumin group increased performance 4-fold greater than the placebo group.

Carbohydrate Metabolism & Weight Management

You may be starting to see a recurring theme among the various sections, and this will 
be no different: excessive oxidative and inflammatory stress (sometimes called “oxi-
flammation”) is closely correlated with poor carbohydrate metabolism, carbohydrate 
intolerance, and suboptimal metabolic function.37 Because of its antioxidant and anti-
inflammatory properties, curcumin supplementation has been proposed to promote 
carbohydrate tolerance and healthy metabolic function.38

Over 40 years ago, research demonstrated that curcumin could have a beneficial 
effect on carbohydrate metabolism and glycemic control.39 Subsequently, curcumin 
was shown to enhance metabolic function.40,41 Recently, in a robust, well-controlled 
9-month randomized controlled trial demonstrated that curcumin supplementation led 
to significant improvements in insulin sensitivity and glycemic control while improving 
overall inflammatory status.42
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Supplementation with curcumin may also improve hormones tied to metabolic function. 
In a randomized, double-blind, placebo-controlled trial, researchers found that 
adults supplementing with curcumin for 8 weeks experienced significant increases in 
adiponectin, which is an anti-inflammatory adipokine secreted by fat cells.43

These findings are significant because adiponectin plays several very important roles 
in metabolic function. For instance, it is considered an important fat-burning hormone 
(facilitating fat oxidation in the muscles and liver) and is associated with enhanced insulin 
sensitivity.44–47 In addition, adiponectin also acts as a satiety hormone that inhibits feeding.48

Also, it’s worth noting that low levels of BDNF are strongly associated with carbohydrate 
intolerance and poor metabolic function.19 As previously mentioned, curcumin 
supplementation has been shown to enhance levels of BDNF. 

Along those lines, low levels of BDNF are also associated with obesity and excess body 
fat. Speaking of which, you may be wondering if curcumin can help promote a healthy 
body weight. Recently, researchers have demonstrated that curcumin may possess 
an “anti-obesity” effect.49,50 Although research in humans is limited, one recent study 
demonstrated that curcumin had a favorable effect on body composition, resulting in 
greater fat loss than a placebo group.51 
Athletic Performance

When it comes to sports performance, recovery plays a critical role. Expediting the 
recovery process typically results in better, more consistent performance. Conversely, 
poor recovery leads to suboptimal adaptations to training as well as decrements 
in performance. For instance, exercise-induced muscle damage results in muscle 
soreness, reduced range of motion, decreased strength, reduced balance, and overall 
reduction in physical performance.52

Animal research has demonstrated that curcumin may help mitigate some of the 
damage and performance decrements associated with intense exercises. For instance, 
one study showed that curcumin blunted the increase in pro-inflammatory markers 
after downhill running (which typically results in excessive muscle damage and pro-
inflammatory markers). Further, curcumin supplementation mitigated the decrements 
in performance normally seen after downhill running. The authors concluded that 
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“curcumin can reduce inflammation and offset some of the performance deficits 
associated with eccentric exercise-induced muscle damage.”53

In another recent study, researchers evaluated the potential beneficial effects of 
curcumin supplementation on fatigue and physical performance following a physical 
challenge in mice. They found that supplementation with curcumin for four weeks led 
to significantly increased grip strength and endurance performance. What’s more, 
curcumin supplementation helped prevent fatigue, and it helped significantly increase 
concentrations of muscle glycogen, an important energy source for exercise.54 

More recently, researchers from Italy conducted a 3-month randomized controlled 
trial in healthy older adults to determine the effects of curcumin supplementation 
along with exercise and a balanced diet on strength, balance, energy levels and 
fatigue, endurance, and overall physical function.55 While the diet and exercise group 
experienced no improvements, the group combining curcumin with diet and exercise 
demonstrated significant improvements in all parameters. The researchers concluded 
that the addition of curcumin to a standardized diet and exercise plan “contributes to 
improve strength and physical performance in elderly subjects.”

Additional Potential Health Benefits:

• Digestive Health. Because of its anti-inflammatory, antioxidant, and anti-
microbial properties, curcumin is thought to be beneficial for digestive-related 
issues.56,57

• Skin Health. Although human clinical trials are lacking, curcumin is thought to 
hold promise in promoting skin health due to its ability to attenuate oxidative 
stress and suppress inflammation.58 

• Healthy Aging. With potential beneficial effects on cardiovascular health, 
cognitive function, joint comfort and mobility, carbohydrate tolerance, body 
composition, physical function, and more, healthy aging seems to be a natural 
benefit of curcumin.

• Quality of Life. Along those lines, when you can look, feel, and perform your 
best, you’re more likely to enjoy life, and along those lines, curcumin has been 
shown to support quality of life.14
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