
Turmeric Gold 
Drinking the golden spice 
as a tea – does water-
soluble turmeric have 
positive health benefits

Today, turmeric is reaching new levels of awareness and respect.  
Modern medical findings include antioxidant, anti-inflammatory, 
anticancer, antigrowth, anti-arthritic, anti-atherosclerotic, 
antidepressant, anti-aging, antidiabetic, antimicrobial, wound healing, 
hepato-protective and memory-enhancing activities (Aggarwal et 
al., 2007; Aggarwal et al., 2013). Turmeric is chemically diverse: so 
far approximately 235 compounds have been identified including 
polyphenolic, terpenes and volatile oils (Aggarwal et al., 2006). Early on 
in the clinical research into turmeric all of the activities ascribed to it 
were associated with curcumin, a compound which gives the yellow 
colour to turmeric. However, more recent studies have identified that 
curcumin-free turmeric components possess also numerous biological 
activities including anti-inflammatory, anticancer and antidiabetic 
activities (Aggarwal et al., 2013). This comes as no surprise to traditional 
medicine; turmeric, known as jiang huang in China, has long been 
used effectively as a water decoction in Traditional Chinese Medicine 
(TCM). As the non-polar curcumin is poorly absorbed in water the other 
compounds in turmeric would have to be responsible for its potent pain 
relieving properties for which it was used.

In this study, Turmeric Gold (TG) infusion, an herbal formulation 
consisting of Curcuma longa (Turmeric root) 40%, Camellia sinensis 
(Green tea leaf) 20%, Glycyrrhiza uralensis (Licorice root), Elettaria 
cardamomum (Cardamom pod) and Ocimum tenuiflorum (Lemon Vana 
Tulsi leaf) was analysed for its anti-inflammatory and anti-oxidative 
potential. Our objective is to evaluate if the infused TG exhibits anti-
inflammatory and anti-oxidative potential by inhibition of Nuclear 
Factor kappa B (NF-kB), Cyclooxygenase 2 (COX-2) and activation of 
Nuclear factor erythroid 2-related factor 2 (Nrf2) in vitro as well  
as by testing its Oxygen Radical Absorbance Capacity (ORAC).

Turmeric root Green tea leaf Licorice root Cardamom pod Lemon Vana Tulsi leaf

Turmeric derived from the rhizome of the plant 
Curcuma longa and has been used by the people 
of the Indian subcontinent for centuries with no 
known side effects, not only as a component of 
food but also to treat a wide variety of ailments 
(Aggarwal et al. 2006). 
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Methods 
Intervention: A series of hot aqueous extracts of TG were tested to generate 
a dose-dependency NF-kB inhibition and Nrf2 activation curve in human 
monocytic cells. The COX-2 Inhibition Assay assessed the inhibition 
capability of TG. Results were compared with ‘conventional turmeric spice’, 
‘isolated curcuminoids products’, paracetamol and the positive control for 
each test. The ORAC value of TG was compared with that of fresh fruit.

Cellular (Nrf2) Assay 
Nuclear factor erythroid 2-related factor 
2 (Nrf2) is a redox-sensitive transcription 
factor that binds to antioxidant response 
elements (ARE) to regulate the expression 
of antioxidant enzymes that protect 
against oxidative damage triggered by 
injury and inflammation. Activation of the 
Nrf2 pathway has been found to prevent 
and treat a large number of chronic 
inflammatory diseases. Nrf2 has been 
investigated as biomarker for regulating in 
vivo anti-oxidation and anti-inflammation 
response. In our cellular Nrf2/ARE 
investigation, we monitor the impact of a 
test material on Nrf2 activation to assess 
the material’s anti-oxidation and anti-
inflammatory capacity using human cells.
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Cellular Anti-inflammatory (NF-kB) Assay 
Nuclear Factor kappa B (NF-kB), a protein 
complex that is involved in cellular responses  
to stimuli such as stress and free radicals, 
ultraviolet irradiation, oxidized LDL, and 
bacterial or viral antigens. It plays a key role in 
regulating the immune response to infection. 
Suppression of NF-kB limits the production of 
proinflammatory gene expression and reduces 
the level of inflammation, therefore NF-kB has 
been studied as a biomarker for inflammation, 
and inhibition of NF-kB has been used as an 
indicator for anti-inflammatory potential. 
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Enzymatic COX-2 Inhibition Assay 
Cyclooxygenases-2 (COX-2) inhibitors are 
among the important targets for treatment 
of inflammation related diseases. COX-2 
predominates at sites of inflammation, it is 
reported that selective COX-2 inhibitors can 
target inflammation and pain with reduced 
risk of chronic ulceration and acute injury. 
Enzymatic COX Inhibition Assays investigate  
the inhibition capacity of a test material on 
purified COX-2 enzyme activity in vitro.
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Results
TG activated Nrf2 by 84% leading  
to an EC50 of 51µg/mL. TG inhibited  
NF-kB by 49%; IC50 was calculated 
to be 108µg/mL assuming to be 
more effective than the curcuminoid 
products (IC50 of 143µg/mL and 
N/A). COX-2 was inhibited by TG 
treatment by 42%, at a concentration 
of 189.8 µg/mL. A cup of TG equals 
the ORAC value of 80g fresh 
blueberries which is 36,000 µmol TE.
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Conclusions
A simple anti-inflammatory and anti-
oxidative assay was developed to 
determine the immunomodulatory and 
anti-oxidative effects of test materials. 
TG showed enhancing effects on Nrf2, 
NF-kB and COX-2 in vitro which are key 
proteins in modulating immune and 
antioxidant response suggesting that 
a cup of TG could have the ability to 
promote disease prevention. 

Further investigations of Turmeric Gold 
tea are necessary to find out more 
about its potential to support health.
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