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ANNATTO 
AND ITS ROLE IN 
PHYTOTHERAPY

In 2016, researchers conducted a review on biologi-

cal activities and phytochemical composition of 

annatto (SHAHID-UL-ISLAM et al., 2016). In this 

review, the authors sought to correlate the pharma-

cological activities with the presence of some 

substances that can explain these effects. 

According to the authors, most evaluated articles 

confirmed that annatto presents a wide range of 

biological activities, which merit being explored for 

the purpose of introducing this plant in pharmaceuti-

cal products.

Among these substances with biological activities, 

some should be highlighted due to their great 

importance for human health. Among these sub-

stances are Tocotrienols.

The presence of tocotrienols in 
annatto grains explains great 
part of the pharmacological 
properties traditionally attributed 
to these seeds.
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Annatto (Bixa orellana L) is a native Brazilian plant 

acknowledged for containing in its seeds the natural 

pigments most used by the food industries worldwide. 

Its domestication is attributed to the Brazilian Amazon 

population. Brazil is the largest world producer of 

annatto seeds with a harvest estimated of 14,000 tons 

in 2018 (MOREIRA et al., 2015; CARVALHO, 2018).

Despite being valued mainly as the raw material for the 

natural color extensively used by the food industries 

and one of the main condiments of Brazilian cuisine, 

the annatto (Bixa orellana L.) has long been used as 

home remedy in the treatment of a large number of 

illnesses. 

These pharmacological activities from different parts 

of this plant are abundantly documented in the scien-

tific literature. Annatto is cited as: analgesic, antacid, 

anti-inflammatory, antifebrile, antiparasitic (malaria, 

leishmaniasis), healing, antibacterial, antiallergic, in 

the action against stomatological infections, in the 

treatment of heart diseases, diabetes, aphrodisiacs, 

antimicrobial, anticoagulant, in the treatment of 

cancer, antioxidant, among others (SHILPI et al., 

2006; YONG et al., 2013; NUNEZ et al., 2004; OTERO 

et al., 2000; RAGA et al., 2011; MONZOTE et al., 

2013; CAPELLA et al., 2016; VIUDA-MARTOS et al., 

2012; PÉREZ e SÁNCHEZ, 2010; LIMA et al, 2001; 

FLEISCHER et al., 2003; SILVA et al., 2006; 

CÁCERES et al., 1995; SELVI, 2011).
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Tocotrienols are substances that belong to the vitamin E family which includes eight molecules 

chemically distinct: alpha- (α-), beta- (β-), gamma- (γ-) and delta- (δ-) tocopherol, and alpha- (α-), beta- 

(β-), gama- (γ-) and delta- (δ-) tocotrienol. Recent studies show that there are differences between the 

tocopherols’ and tocotrienols’ biological actions. 

Tocotrienols have been associated with powerful anti-cancer, antioxidant, cholesterol-lowering and 

neuroprotective properties that are generally not exhibited by tocopherols.

WHAT ARE TOCOTRIENOLS?

ANTICANCER • ANTIOXIDANT • CHOLESTEROL-LOWERING • NEUROPROTECTIVE

MA IT NIV
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Vitamins are vital substances that our body cannot 

synthesize; therefore they should be suplied by foods. 

These  are divided into two groups according nutrients

to their solubility: water-soluble and fat-soluble (oil 

soluble) vitamins. This letter group form a set of 

substances know as .Vitamin E

Fat-soluble vitamins were first known in the early 20th 

century and tocopherols were first discovered in 1922 by 

Herbert Evans and Katherine Bishop from the University 

of California, who labeled them as .  Initially,  Vitamin E

studies were focused on tocopherols and little attention 

had been paid to other important components of this 

group: . tocotrienols

Tocotrienols were considered essential nutrients for 

humans in 1968. Due to this delay in acknowledging the 

properties of tocotrienols, researches on this group of 

vitamins focused instead on tocopherols, mainly alpha-

tocopherol. This has caused a delay in the knowledge of 

tocotrienols’ activities.

However, recent researchs show that biological 

activities of tocotrienols and tocopherols are not the 

same. New studies have indicated that tocotrienols are 

much more potent in several functions such as being 

neuroprotective, anticancer  cholesterol-and

lowering agents, which are not displayed by their most 

well-known “cousins”, tocopherols.

In recent years, there has been a huge increase in the 

number of studies on these substances. This 

increasingly proves their health benefits and opens up 

new areas of activities to be studied.

According to experts, in the next decade more than 

1,000 new studies are expected with positive results and 

with new benefits presented by tocotr ienols. 

Comprovations of benefits associated with tocotrienols 

are turning them into a celebrity in the health field. 

Tocotrienols will soon became well known and 

commercialized in all major health sectors.

VITAMIN E
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Tocopherols have a longer saturated tail (phytyl), 

which make them stationary and consequently 

protect only a limited surface area of the cell mem-

brane. Unlike tocopherols, the tocotrienol molecule 

has a shorter tail, with unsaturated side chains 

(farnesyl). 

This chemical structure allows tocotrienols to move 

through the body 50 times faster than tocopherols 

and penetrate into the tissues more effectively, 

promoting a big difference in various functional 

effects of the body, such as a much higher antioxidant 

activity. In addition, studies have shown that 

DIFFERENCE BETWEEN 
TOCOTRIENOLS AND TOCOPHEROLS

tocopherol interferes with the benefits of 

tocotrienol. The cholesterol-lowering action of 

tocotrienols was compromised by the presence of 

alpha-tocopherol and it was concluded that effective 

tocotrienol preparations should contain less than 

15-20% of alpha-tocopherol and more than 60% of 

gamma and delta-tocotrienol (QURESHI et al., 

1996).

Delta-tocotrienol is considered the form with the 

highest antioxidant power among all compounds with 

vitamin E activity (MULLER et al., 2010).
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Tocotrienols are found naturally in several plant sources, mainly in grains and oils such as: in 

wheat germ, soy oil, barley, oat, olive oil, among others. However, these sources present much 

lower concentrations of tocotrienols than tocopherols. We can find higher concentrations in three 

specific sources such as rice bran, palm and mainly in the , which is annatto the only natural 

source containing 100% tocotrienols and free of tocopherols.

SOURCES OF TOCOTRIENOLS

PALM OIL 
940 mg/kg

BARLEY 
910 mg/kg

GRAPE FRUIT OIL 
380 mg/kg

RICE BRAN 
465 mg/kg

OAT 
24 mg/kg

HAZELNUT 
209 mg/kg

ANNATTO OIL
14000 mg/kg

MAIZE
200 mg/kg

WHEAT GERM OIL 
189 mg/kg

FLAX SEED OIL
251 mg/kg

POPPY SEED OIL
205 mg/kg

BUCKTHORN BERRY
130 mg/kg

OLIVE OIL
180 mg/kg

SUN FLOWER OIL
118 mg/kg
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market the , NaturalMax Annatto Tocotrienol™

extracted from the only source that provides 100% 

tocotrienols, annatto seeds, in the forms with 

greater antioxidant power (gamma and delta-

tocotrienol) and essentially free of tocopherols.

New Max Industrial is the first company to make this 

product available in the Brazilian market. The 

NaturalMax Annatto Tocotrienol™ is extracted 

from the seeds and fractionated without the presence 

of organic solvents. The NaturalMax Annatto 

Tocotrienol™ is presented in a concentration higher 

than 50%, containing its isoform with greater antioxi-

dant activity (delta-tocotrienol) in the approximate 

proportion of 90%.

Due to the low concentrations of tocotrienols in most 

sources, which mostly have high concentrations of 

tocopherols, the consumption of effective doses of 

tocotrienol becomes impractical. According to clinical 

researches, it was established the tocotrienol dosage 

range of 100-200 mg per day (for medical treatments, 

this dosage prescribed by medical recommendation can 

be higher). So it would be necessary to eat huge 

portions of foods that also contain tocopherols which 

would impair the absorption and benefits of tocotrienols. 

For this reason, the intake of tocotrienol supplements 

makes it possible to  quickly achieve the benefits offered 

by these nutrients. 

New Max Industrial is making available to the 

100% Delta / Gamma - Tocotrienol

0% Alpha / Beta - Tocotrienol

0% Tocopherol

ANNATTO

50% Delta / Gamma - Tocotrienol

25% Alpha / Beta - Tocotrienol

25% Tocopherol

PALM

35% Delta / Gamma - Tocotrienol

15% Alpha / Beta - Tocotrienol

50% Tocopherol

RICE

NATURALMAX  
ANNATTO TOCOTRIENOL™ 

ANNATTO VERSUS OTHER MAIN SOURCES OF TOCOTRIENOL
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Tocotrienols have an enormous 

potential for diverse preventive and 

therapeutic applications which in 

many cases cannot be attributed to 

tocopherols. Clinical trials in human 

beings have demonstrated their 

several beneficial health effects and 

that consequently expands to new 

areas that unveil how these 

substances operate in new ways. 

Among these important activities, 

the following ones stand out:

PHARMACOLOGICAL 
BENEFITS OF TOCOTRIENOLS
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ANTIOXIDANT

ANTI-INFLAMMATORY

CARDIOVASCULAR BENEFITS

CANCER PREVENTION AND TREATMENT

NEUROPROTECTIVE
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SKIN HEALTH
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Delta-tocotrienol has the highest antioxidant property among all forms of vitamin E. This property is 

credited to the lower methylation of the chromanol ring of these substances, which leads to greater 

absorption of these molecules by cell membranes (MULLER et al., 2010; ATKINSON et al., 2008). 

According to Tan (ca. 2012), the gamma- and delta-tocotrienol forms were 4 times more active in 

eliminating peroxyl radicals than the others. The extraordinary antioxidant capacity of tocotrienols has 

been also used to combat the harmful effects of radiation. Studies suggest its use as a radioprotective 

agent in radiotherapy workers and patients (KULKARNI et al., 2010; LI et al., 2010).

The antioxidant capacity of tocotrienols has been studied to protect the skin of photosensitive volun-

teers susceptible to UV radiation (PEDRELLI et al., 2011). According to the authors, a single applica-

tion of the formulation containing tocotrienols was enough to provide effective protection against skin 

problems caused by UV radiation.

ANTIOXIDANT ACTION

Antioxidant activity of
tocopherols (T), tocotrienols (T3)
and, alpha-Tocopherol acetate 
(TA) measured by the ORAC test
(Oxygen Radical Absorbance
Capacity) (Muller et al., 2010).

Researches have shown that delta-tocotrienol was effective in reducing inflammation in animals, increas-

ing the capacity of the immune system, inducing the formation of an anti-inflammatory steroid (QURESHI et 

al., 2010). The anti-inflammatory action of tocotrienols was superior to other forms of vitamin E 

(RAMANATHAN et al., 2018; YAM et al., 2009). To these substances are attributed improvements related to 

metabolic syndrome induced by diet in animals (WONG et al., 2015) and protection from various age-

related diseases (MALAVOLTA et al., 2018). According to Malavolta (2018), the anti-inflammatory effects 

can be attributed to the ability of tocotrienols to reach senescent cells by multiple pathways such as sup-

pression of Senescence-associated secretory phenotype (SASP) or even removing the origin of SASP by 

senolysis (selective death of senescent cells).

ANTI-INFLAMMATORY
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Open clinical studies indicated that after 02 months of supplementation with tocotrienol (extracted from annatto) at a 

dosage of 75 mg/day, total cholesterol levels decreased by 13% and LDL by up to 15%, while HDL cholesterol 

increased by up to 7%. Furthermore, tocotrienols have none of the potential side effects presented by the drugs nor-

mally prescribed (TAN and MUELLER, 2008). 

The property of inhibiting HMG-CoA reductase in the liver leads to the regulation of cholesterol production (PARKER et 

al.,1993; KHOR et al., 1995). Unlike tocopherols, the farnesyl tail present in tocotrienol molecules facilitates its inter-

vention in the biochemical process of the enzyme 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase, 

essential for cholesterol synthesis, lowering total and LDL cholesterol levels. This blockade implies in the reduction of 

triglycerides which is considered important for pre-diabetic and diabetic conditions. (PEARCE et al., 1992; SONG and 

DEBOSE-BOYD, 2006). 

Studies indicate that the capacity of different forms of tocotrienols in the inhibition of bad cholesterol and in the treat-

ment of cancer follows the following order: delta> gamma> alpha> beta. Coincidentally, delta- and gamma-

tocotrienol forms are present in annatto seeds in proportion of 90% and 10% respectively.

CARDIOVASCULAR BENEFITS
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In addition, it was found that only the gamma-tocotrienol and delta-tocotrienol isomers promoted 

ubiquitination and HMGR degradation, while only delta-tocotrienol blocked the processing of SREBPs 

(SONG and DEBOSE-BOYD, 2006).

Studies have shown that tocotrienols act positively against adhesion of monocyte-endothelial cells and 

platelet aggregation, preventing the artery walls from narrowing and clots formation. (CHAO et al., 2002; 

THERIAULT et al., 2002). The delta- and gamma-tocotrienol isomers have inhibited clot formation 

and the narrowing of artery walls, 60 times and 30 times, respectively, proving more potent than 

alpha-tocopherol (NAITO et al., 2005).

Tocotrienol extracted from Annatto seeds - (Annatto Tocotrienol)

“Tocotrienol was found to block processing of sterol regulatory element-binding proteins 

(SREBPs), membrane-bound transcription factors that modulate transcription of genes encoding 

cholesterol biosynthetic enzymes and low-density lipoprotein (LDL) receptor. With increased 

sterol-sensing, the configuration of HMGR changes, which in turn promotes binding of Insig (an 

insulin-induced protein found in the endoplasmic reticulum [ER]) to the sterol-sensing domain of 

SREBP cleavage-activating protein (SCAP). Binding of Insig to SCAP prevents SCAP from binding 

SREBP and escorting the complex to the Golgi, where SREBP is proteolitically processed to 

generate transcription factors that activate lipid synthesis.”

Tan and Mueller (2008) cite the mechanism of tocotrienol action in the synthesis of cholesterol, as follows: 
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Source: (TAN e MULLER, 2008)

Delta-tocotrienol exhibited a superior effect in 

reducing expression VCAM-1, while gamma-

tocotrienol and delta-tocotrienol exhibited greater 

effect compared to alpha-tocotrienol in inhibiting E-

selectin expression (THERIAULT et al., 2002).

Studies also point out the activity of tocotrienol in 

blood pressure, improving the systolic blood 

pressure (NEWAZ and NAWAL, 1999; RASOOL et 

al., 2008; RASOOL et al., 2006). The gamma-

tocotrienol improves the activity of nitric acid 

synthesis, which plays an important role in hyper-

tension (NEWAS et al., 2003).
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Source: (THERIAULT et al., 2002)

125

100

75

50

25

0
ICAM-1 VCAM-1 E-selectina

Control α-T3 γ-T3 δ-T3

T

T

T T

T

T

Tocotrienol Mechanism in Cholesterol synthesis pathway

Effects of tocotrienol analogues on adhesion molecule expression. EA.hy926 cells 
were pretreated with 15 µmol/L of α, γ e δ-T3 for 20h, washed and changed to growth 
media supplemented with TNF-α for 4 hours. After simulation, a modified cell-based 
ELISA was carried out to measure the surface expression of ICAM-1, VCAM-1 an E-
Selectin. Results are expressed as percentage of control. Values represent 
mean±SE based on three independent experiments performad in triplicate. *p<0.05 
versus control. †p<0.05 versus δ-T3.
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CANCER PREVENTION 
AND TREATMENT

regulating negatively the vascular endothelial growth 

factor (VEGF) receptor blocking intracellular signaling 

and inhibiting the angiogenesis (NAKAGAWA et al., 

2004). The inhibition of angiogenesis has been 

associated with the benefits of tocotrienols in 

combating macular degeneration and diabetic 

retinopathy (MIYAZAWA et al., 2009; SHIBTA et al., 

2009).

Tocotrienols present several benefits in the preven-

tion of cancer, and are also considered a valuable ally 

in the treatment to fight the disease. Several studies 

based on clinical experiments determined that 

chemotherapy for cancer administered with 

chemotherapeutic agents, like tocotrienols, makes 

treatment more effective and synergistic, increasing 

the effectiveness of the death of tumor cells and 

mitigating the risk of medications resistance and their 

side effects.(SYLVESTER et al., 2013).

Among all areas studied on the effects of tocotrienols, no 

other area has become such as important target as in the 

field of prevention and reduction of tumors.

Unlike tocopherols, several studies have demonstrated 

that tocotrienols have the ability to block proliferation and 

lead to death of cancer cells. In addition, cells with high 

degree of malignancy have shown to be more sensitive 

to apoptosis stimulated by tocotrienol. According to 

studies, delta- and gamma-tocotrienol isomers  

showed greater capacity regardless of the action 

mechanism. (TAN ca. 2002).

Angiogenesis is the formation of new blood vessels that 

are present in the growth and healing processes, but are 

also associated with the development of various 

diseases such as cancer. When there is a tumor forma-

tion, there is the need for blood vessels expansion for its 

maintenance. New cancer treatments target to interrupt 

angiogenesis and bring the tumor to collapse. Recent 

studies have indicated that tocotrienols, mainly delta-

tocotrienol, inhibit abnormal angiogenesis, 
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Source: (SYLVESTER et al., 2013) 

Source: (SYLVESTER et al., 2013) 

Antiproliferative effects of tocotrienols are associated with the suppression of intracellular pathways involved in mitogenic 
signaling, prostaglandin synthesis, and HMG-CoA reductase activity.

The mechanisms mediating tocotrienol-induced apoptosis include activation of mitochondrial stress pathway, leading to the realease of cytochrome c and subsequent activation of 
caspase-9, death receptor signaling pathway through activation of caspase-8, and/or ER stress pathway, resulting in the activation of JNK and release of CHOP and ER resident 
caspase-12. Ultimately, activation of any of three apoptotic pathways subsequently leads to activation of effector caspases and ultimately programmed cell death.
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BREAST CANCER

receptors, and also in the treatment by stimulating 

the apoptosis of these cancer cells (NESARETNAM 

et al., 1998; SHUN et al., 2004). In addition, the safe 

use of these substances in the fight against breast 

cancer was confirmed by Shun (2004).

A case control study conducted with women with 

breast lumps revealed that women who had malig-

nant breast nodules had much lower levels of 

tocotrienols when compared to women with benign 

breast lumps. The researchers concluded that the 

higher concentration of tocotrienols in adipose 

tissue in benign patients supports the idea that this 

substance provides protection against breast cancer 

(NESARETMAN et al., 2007).
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After skin cancer (not melanoma), breast cancer is the 

most prevalent type of cancer in women worldwide. 

The development of new treatments becomes a great 

benefit, reducing risks and mortality from this type of 

cancer. Natural phytochemicals have become promis-

ing as alternative treatments to cancer,  and 

tocotrienols present great relevance. Through their 

antiproliferative and apoptotic activity, far superior 

compared to tocopherols, the dietary supplementation 

with tocotrienols is strongly related to the reduction of 

breast cancer risk (SYLVESTER et al.,2013).

Studies have demonstrated the efficiency of 

tocotrienols (gamma- and delta-tocotrienol) in the 

control of the development of breast cancer cells, 

which were suppressed independent of estrogen 
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Source: (NESARETMAN et al. 1998).
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Source: (NESARETMAN et al. 1998).
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Effect of individual tocotrienols on regulation of the growth of estrogen-responsive ER+ MCF7McGrath human breast cancer cells in monolayer culture. 
Cells were grown for (A) 7 or (B) 14 d in 24-well dishes in RPMI1640 medium lacking phenol red but containing 5% DCFCS and increasing concentrati-
ons of α-tocotrienol (αT ) (●,○), γ-tocotrienol (γT ) (■,□), or δtocotrienol (δT ) (▲,∆) in either the absence of estradiol (−E) (open symbols, dotted lines) or 3 3 3

−8 4the presence of 10  M estradiol (+E) (closed symbols, solid lines). Cells were plated at a density of 1.06 ± 0.08 × 10  cells per dish for the −E + αT  3
4 4experiment, of 1.30 ± 0.08 × 10  cells per dish for the −E + γT  experiment, of 0.78 ± 0.05 × 10  cells per dish for the −E + δT  experiment, and of 2.44 ± 0.21 3 3

4× 10  cells per dish for the entire +E experiment with αT3, γT , and δT . Error bars represent the standard error of triplicate dishes. Where no bars are 3 3

seen, the error was too low for visual display.
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Prostate cancer is the most common tumor among men over 50 and accounts for 10% of all cancer-

related deaths in male patients. American statistics point out that one in six men will develop this type 

of cancer in the course of their lives. Prostrate cancer ranks after lung and intestine cancer. 

Gamma- and delta-tocotrienol present in annatto seeds inhibited several types of pros-

tate cancer lineages by inducing apoptosis in cancer cells (CAMPBELL et al., 2011; 

CONSTANTINOU et al., 2009).

PROSTATE CANCER
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Source: (CONSTANTINOU et al., 2009).

Tocopherols

Tocopherols Succinates

Tocotrienol Succinates

Tocotrienols

DU145, PC , and LNCaP cells were incubated in 96 well plates with the vitamin E homologs and synthetic derivatives (range of concentration3

0–100 µM) for a period of 24–72 hours. At the end of the incubation period the cells were stained with crystal violet and the IC  values were50

determined as described in the Materials and Methods section. The values are the means of three determinations from three independent
experiments. Error <10%.
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OTHER TYPES OF CANCER

Studies correlate the intake of tocotrienols with protec-

tion from neurodegenerative diseases such as Alzheimer 

(WEIMING and HUANBIAO, 2015). Results of these 

surveys indicated that tocotrienols blocked the process-

ing and location of the binding protein to the 

transcriptional factor HMG-CoA reductase and farnesyl 

pyrophosphate synthase (FPPs). In this way they weaken 

the pathogenesis of Alzheimer; moreover, their anti-

inflammatory activity contributes to the prevention of the 

disease.

In addition, a study of 121 volunteers aged 35 or over, 

who had cardiovascular risk factors and brain white 

matter lesions - Leukoaraiosis (confirmed by magnetic 

resonance image), randomly received 200 mg of 

tocotrienols or placebo, twice daily for 2 years. The 

results of that study demonstrated that the volume of 

white matter lesions in the treatment group with placebo 

increased over the 2 years, while in that group supple-

mented with tocotrienols, it remained essentially 

unchanged. It was concluded that tocotrienols attenuate 

the progression of brain white matter lesions (GOPALAN 

et al., 2014).

NEUROPROTECTIVE

Tocotrienols, especially gamma- and delta-

tocotrienol, are extremely effective in treatments and 

prevention of different types of cancer. Pancreatic 

cancer was inhibited by delta-tocotrienol by inducing 

apoptosis in vitro (MALAFA and SEBTI, 2014; HUSAIN, 

et al, 2017). In addition, other studies demonstrate 

suppression of hepatic, lung, gastric and colon 

carcinogenesis. (WADA et al., 2005; ZHANG et al., 2011; 

SUN et al., 2008; SUN et al., 2009; XU et al., 2009). 

Tocotrienols, especially gamma- and delta-

tocotrienol are potent inhibitors of lipid oxidation 

caused by UV radiation (TRABER et al., 1997). These 

substances inhibited the proliferation of melanoma 

cells in vitro and delayed the highly metastatic 

melanoma in animals. (HE et al., 1997).
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Osteoporosis is a metabolic condition characterized by a 

progressive reduction in bone density, causing an 

increase in fractures risk. That condition manifests itself in 

both sexes and is related to aging. Although it occurs 

among women and men, this disease manifests itself 

mainly in women after the physiological event of meno-

pause due to the drop in estrogen production.

Bones are formed in a matrix where mineral complexes 

with calcium are deposited. Cells called osteoclasts are 

responsible for the resorption of aged areas, while 

osteoblast cells form new bones, providing the constant 

renewal of the bone structure. When there is an imbalance 

resulting from the increase of old cells absorption and 

decrease of bone cells formation, the initial development 

of osteopenia (mild loss of bone mass) and consequently 

osteoporosis (large loss of bone mass) takes place.

BONE HEALTH

Pre-clinical and clinical studies have shown that 

tocotrienol has benefits for bone health. Its beneficial 

effects are attributed to its antioxidant and anti-

inflammatory activities, mevalonate pathway suppres-

sor function, and for being a modulator of favorable 

genes for bone formation (CHIN and IMA-NIRWANA, 

2015).

According to an in vivo research, tocotrienol has been 

shown to have bone protection effects, providing an 

increase in the number of osteoblasts, mineral deposi-

tion and bone formation activity, in addition to decreas-

ing the number of osteoclasts, bone erosion and bone 

resorption activity, avoiding the degeneration of bone 

mineral density and microarchitecture (CHIN eIMA-

NIRWANA, 2015).
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Source: (CHIN e IMA-NIRWANA, 2015).

Source: (CHIN e IMA-NIRWANA, 2015).
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Another research carried out with tocotrienols 

extracted from annatto used 89 postmenopausal 

osteopenic women randomly divided into 3 groups: 

supplemented with placebo; tablets with low 

concentrations of tocotrienols and tablets with high 

concentration of tocotrienols for 12 weeks. This study 

concluded that supplementation with tocotrienols 

( m a i n l y  d e l t a - t o c o t r i e n o l )  d e c r e a s e d  t h e 

concentrations of bone resorption biomarkers and bone 

remodeling regulators. Results showed the suppression 

of bone resorption and RANKL and the increase in the 

BALP / NTX ratio. These osteoprotective effects of 

tocotrienols were partly attributed to the suppression of 

oxidative stress and the suppression of the OPG / RANK 

/ RANKL pathway (SHEN et al., 2018).
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Source: (SHEN et al., 2018)
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melanoma (YAP et al., 2010; FERNANDES et 

al., 2010).A recent study has shown that 

tocotrienols extracted from annatto 

(gamma- and delta-tocotrienol) are effective 

adjuvants in the treatment with antibiotics to 

fight methicillin-resistant Staphylococcus aureus 

(MRSA) bacteria, species responsible for 

several infections, becoming the major 

pathogen in hospital and community infec-

tions. The antimicrobial effect of tocotrienol 

administered with daptomycin potentiated the 

natural killer cytotoxicity and elevated wound 

repair markers. In addition, bacterial load was 

reduced 1,000-fold compared to the untreated 

control group.  (PIERPAOLI et al., 2017).

The skin is the largest organ in the human body.  

Thus, like other organs, undergoes changes as we 

age. Vitamin E has shown several health benefits for 

the skin. Among the compounds of the E complex, 

tocotrienols have showed great effects on the 

protection and restoration of skin through oral or 

topical application. Studies have shown that 

tocotrienols reduce hyperpigmentation, repair 

cutaneous skin damage in wounds, protect against 

exposure to light, suppress skin cancer and promote 

healing of wounds caused by methicillin-resistant 

Staphylococcus aureus (MRSA) bacteria. 

The delta- and gamma-tocotrienol forms present 

greater capacity in reducing skin pigmentation and 

blemishes, inhibiting melanin synthesis.

Delta-tocotrienol had a sun protection factor (SPF) 

of 5.5 and has shown the ability to suppress 
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