	Supplement Facts
Serving Size: 1 tablespoon scoop (5.44 grams)

	Amount per tablespoon scoop
	% Daily Value 

	Chromium (from arginate)
	50 mcg.
	42%

	Zinc (from Krebs cycle complex)
	5 mg.
	33.3%

	Copper (from sebacate) 
	333 mcg.
	16.7%

	Vanadium (from vanadyl sulfate)
	3.33 mg.
	*

	Rice solubles 
(trace nutrients from bran and germ)
	3333 mg.
	*

	Rice fiber (concentrated) 
	666 mg. 
	*

	Fenugreek seed powder 
(Trigonella foenum-graecum)
	500 mg. 
	*

	Bitter Melon extract 
(Momordica charantia)
	100 mg.
	*

	Cinnamon bark powder 
(Cinnamomum zeylanicum)
	100 mg.
	*

	Huckleberry leaf powder 
(Vaccinum myrtillus)
	83 mg.
	*

	L-Carnitine
	83 mg.
	*

	Gamma linoleic acid 
(borage seed oil powder)
	90 mg.
	*

	alpha lipoic acid 
	33.3 mg.
	*

	* Daily value not established
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	Tocopherols (T1)
milligrams per 1000 grams* / ppm
	Tocotrienols (T3)
milligrams per 1000 grams* / ppm
	T3
	T1 & T3

	Sources
	alpha
	beta
	gamma
	delta
	alpha
	beta
	gamma
	delta
	Total
	Total

	Palm Oil1
	256
	-
	316
	70
	143
	32
	286
	69
	530
	1172

	Palm Oil2
	279
	-
	61
	-
	274
	-
	398
	69
	741
	1081

	Palm Oil
	152
	-
	-
	-
	205
	-
	439
	94
	738
	890

	Rice bran
	324
	18
	53
	-
	236
	-
	349
	-
	585
	980

	Wheat Germ
	1179
	398
	493
	118
	24
	165
	-
	-
	189
	2377

	Barley
	350
	50
	50
	-
	670
	120
	120
	-
	910
	1360

	Oat
	180
	20
	50
	50
	180
	-
	30
	-
	210
	510

	Coconut Oil
	5
	-
	-
	6
	5
	1
	19
	-
	25
	36

	Palm kernel Oil
	13
	-
	-
	-
	21
	-
	-
	-
	21
	34

	Soya bean Oil
	101
	-
	593
	264
	-
	-
	-
	-
	-
	958

	Safflower Oil
	387
	-
	387
	-
	-
	-
	-
	-
	-
	774

	Peanut Oil
	130
	-
	216
	21
	-
	-
	-
	-
	-
	367

	Cocoa Butter
	11
	-
	170
	17
	2
	-
	-
	-
	2
	200

	Olive Oil
	51
	-
	-
	-
	-
	-
	-
	-
	-
	51

	1 HT Slover, Lipid 6;291 (1971)
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Breakdown of Phytonutrients in Palm Tocotrienol Complex 50% oil suspension: 
  

	Phytonutrients
	Typical  
Concentration

	Plant Squalene
	10.0%

	Phytosterols 
	4.0%

	Co-Enzyme Q10
	50ppm

	Mixed Carotenoids (alpha-,beta-,gamma-carotene and lycopene)
	1000ppm
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INTRODUCTION
Americans’ obsession with health, combined with a high-pressure lifestyle that is diminishing the time available for a balance diet, has created a multibillion dollar business in supplements, herbals and foods or drinks fortified with vitamins and minerals. According to Nutrition Business Journal, the US nutrition industry value chain is estimated to be at USD25.8 billion. For the USD14 billion dietary supplements sector alone, raw material suppliers accounted for 17% of the value chain, after manufacturing/marketing (33%), retail (31%) and distribution (19%). The overall US market for dietary supplement is expected to grow at an average annual growth rate of 11%. 
Over the next five years, new emerging phytonutrients, backed by research studies, will find favour among consumers. Among them are soy isoflavones, anthocyanins, polyphenols, and tocotrienol vitamin E. “Tocotrienol”? Tocotrienol is a new word to many. It sounds much like the more familiar tocopherol. Indeed, tocotrienols are related cousins to tocopherols, the better known form of Vitamin E. In the 1990s, the demand for natural vitamin E has seen tremendous growth. The estimated market for natural vitamin E was USD200 million in 1997. However, most of the vitamin E used in the dietary supplement market is in the alpha-tocopherol from, extracted from soy oil distillate. A new emerging form of Vitamin E – the tocotrienols has been gaining attention and prominence. 
Tocotrienols are fat-soluble vitamins related to the family of tocopherols (Figure 1). The term vitamin E is now considered to be the generic name describing both the tocopherols and tocotrienols. However, tocopherols and tocotrienols are distinguished by their side chain. While tocopherol has a saturated phytyl tail, tocotrienol possesses an unsaturated isoprenoid side chain. Tocopherols and tocotrienols are further separated into individual compounds assigned by the Greek letter prefixes (a, b, d, g) depending on the number and position of methyl substitution on the chromanol ring. 
In many foods, alpha- and gamma-tocopherol account for most of the vitamin E activity. While tocopherols are generally present in common vegetable oils (i.e. soy, canola, wheat germ, sunflower), tocotrienols, on the other hand, are concentrated in cereal grains (i.e. oat, barley, and rye, rice bran), with the highest level found in crude palm oil. Currently, commercial extraction of tocotrienols and mixed carotene from crude palm oil is being carried out in Malaysia, the world’s largest producer of palm oil. 
Aside from their function as antioxidants, tocotrienols have been shown to have unique functional properties in contrast to a-tocopherol, the compound usually found in vitamin E supplements. Tocotrienol has been proven to be a stronger (40-60X) antioxidant than its tocopherol cousin. Interestingly, tocotrienols have been shown to reverse arteriosclerosis, plasma cholesterol levels, as well as, other lipid and non-lipid related risk factors for CVD. In the field of cancer therapy, tocotrienols have been shown to display better anti-tumor activity than a-tocopherol. Tocotrienols have also been shown to confer better protection in preventing neuronal cell death, indicating the potential of this amazing natural compound in slowing Alzheimer disease and other neuro-degenerative diseases. Despite this new information available to the scientific community, the potential role of tocotrienol in the prevention of cardiovascular disease and cancer has received minimal public attention. 
Figure 1: Chemical structures of tocopherols and tocotrienols
a) Tocopherols
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b) Tocotrienols
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CARDIOVASCULAR DISEASES
World Health Organization estimated that, cardiovascular diseases (CVD) cause 12 million deaths in the world each year. It is one of the leading causes of death in the United States. More than 2,600 Americans die each day of CVD – an average of 1 death every 33 seconds. Cardiovascular disease (CVD) is a multi-factorial disease involving both genetic and environmental factors. Although, dietary and drug interventions aimed at lowering lipid levels and low density lipoprotein (LDL) oxidation have reduced mortality rates significantly, the number of individuals inflicted with CVD remains alarmingly high and growing. This has led to an ongoing search for newer alternative and natural preventative methods that could potentially lower the risk of developing CVD.
During the past decade, the health benefits of alpha-tocopherol in CVD prevention have been studied extensively. A number of epidemiological studies have shown an inverse association of vitamin E intake and CVD. However, a number of studies failed to demonstrate any significant association between plasma vitamin E levels and deaths from CVD.
In recent years, scientists began to study the relationship between palm tocotrienol complex and CVD in human trials. One of the most amazing effects of tocotrienol in preventing CVD is its ability to reverse an arterial blockage. Consistent with tocotrienol’s antioxidative effect, other investigators showed that supplemental tocotrienol also reduced blood levels of lipid peroxides (measured as TBARS-thiobarbituric acid reactive substances) with an apparent improved blood flow in patients with carotid atherosclerosis. This 3-year double-blind study was conducted at the Jordan Heart Foundation, New Jersey US with 50 patients with a disease condition called carotid stenosis – blockage of the carotid artery, the main artery that supply blood to the brain. Within 6 months of supplementation 240mg of palm tocotrienol complex per day, 92% of the patients had a regression in their carotid stenosis condition. In comparison, none in the placebo patients had any improvement and in fact 4% of them have had progression in the condition. 
In the most recent study (Oct 2000, Journal of Nutrition), conducted at the University of North Carolina confirmed the effect of tocotrienols in reversing arteriosclerosis. In this study, genetically modified mice, which were predestined to develop atherosclerosis when fed with diets high in triglycerides and cholesterol, was used. Not only did supplementation with palm tocotrienol complex lowered cholesterol and cholesterol ester by 66%, the size of the atherosclerotic lesions was 92% smaller. 
One may very well argues that the normal tocopherol vitamin E does also reduces the risk of cardiovascular. However, once the cholesterol plaque is formed, tocopherol has not been shown to be able to reverse or clear the blockage. The above studies showed that palm tocotrienols complex, besides being a more potent vitamin E in preventing lipid peroxidation (40-60X), has the unique ability to clear the arteriosclerotic plaque and hence reduces the lesions.
Palm tocotrienol supplements were shown to also lower a number of lipid-related risk factors including cholesterol, LDL-cholesterol, apolipoprotein B, and lipoprotein(a). Moreover, plasma levels of thromboxane B2 and platelet factor 4 were found to be suppressed in these studies suggesting, an anti-thrombotic effect. The reduction in total serum cholesterol was attributed to tocotrienol’s ability to induce proteolytic degradation of the enzyme – HMG CoA Reductase, the enzyme in the liver that is responsible for cholesterol production. 
The adherence of monocytes to the vascular endothelium is an important early event in atherogenesis. Monocyte adherence to endothelial cells is mediated by multiple cell adhesion molecules, including ICAM-1, VCAM-1, and E-selectin. Enhanced endothelial expression of these surface adhesion molecules has been shown to be a critical step in foam cell formation and the development of atherosclerosis. Many patients with atherosclerosis have been found to have high circulating levels of soluble adhesion molecules. Recent findings have suggested alpha-tocotrienol to be a more potent inhibitor of adhesion molecule expression and monocytic cell adherence than alpha-tocopherol. Delta-tocotrienol was found to be the most potent. 
In summary, these studies implicate tocotrienol as a powerful natural ingredient with benefits ranging from reversal of arteriosclerosis, reduced LDL oxidation, reduced cholesterol levels, and reduced platelet adhesion/aggregation that collectively reduces the risk of cardio vascular diseases.
 

BREAST CANCER
The very word that strikes fear into any woman. With one in eight women developing the disease, most women would know either a friend or a relative who has or has had breast cancer. According to the American Cancer Society, 173,000 women will be diagnosed with breast cancer in the coming year and about 43,000 women will die from it. Breast cancer has become the second largest cause of cancer death in women, after lung cancer. Alarmingly, it is the leading cause of death for women between the ages of 35 and 54. Men are not spared as well. 14,000 cases will be diagnosed among men.
The cancer preventive nature of vegetarian diets has been recognized for some time. Proanthocyanidins, polyphenols, and other factors, including tocotrienols in the plant kingdom, have been identified as anti-carcinogenic. Increasing evidence supports a role of vitamin E in the prevention of cancer. Dietary supplementation of vitamin E has been reported to reduce the incidence of various cancers, including colon, esophageal, and prostate cancers, although not all studies showed a beneficial effect. The proposed mechanism for this anti-carcinogenic effect is thought to involve at least two theories. The first is the inhibition of lipid peroxidation and its formation of reactive products. Based on this theory, vitamin E supplementation may reduce lipid peroxidation and the binding of its reactive products to DNA, thus preventing oxidative damage to DNA. Secondly, vitamin E inhibits the formation of powerful mutagenic nitric oxide species such as peroxynitrite and nitrosamines, also known to react with DNA and other biological molecules. 
Currently, there are six different research institutions/universities worldwide have found the anti-breast tumor effect of palm tocotrienol complex. Particularly, tocotrienols, both as a palm tocotrienol complex or individual fractions, were shown to inhibit the growth of both estrogen positive and estrogen negative human breast cancer cells in culture. The inhibitory effect on cancer cell growth was most pronounced with delta-tocotrienol. This independent estrogen status with tocotrienol has great potential for growth suppression of hormone-responsive breast cancer cells that have become resistant to growth inhibition by antiestrogens (i.e. tamoxifen). Alpha-tocopherol, on the other hand, showed no significant effect. The precise mechanism for the antiproliferative property of tocotrienols is thought to lie in its prenylated side-chain involved in the production of isoprenoid intermediates from the mevalonate biosynthetic pathway. 
In the latest study (Sept 2000, PSEBM), scientists at the University of Louisiana showed that highly cancerous breast cancer cells were the most sensitive to the anti-proliferative and apoptotic effects of palm tocotrienol complex. In any case, the effect of tocotrienols on cell proliferation represents a potentially important physiological role in the prevention of cancer.
 

NEURO-DEGENERATIVE DISEASES
There has been growing interest in vitamin E as a form of treatment against Alzheimer disease (AD). AD is a neuro-degenerative disorder associated with aging and characterized by memory loss and cognitive deterioration. Antioxidants are thought to slow this process and as such provides the basis for the link between AD and vitamin E. Other studies reported a decrease in plasma vitamin E levels in AD patients, suggesting that vitamin E deficiency increases the susceptibility to oxidative stress. 
In light of the role of vitamin E in the treatment of AD, a recent study carried out at the University of California, Berkeley indicated that tocotrienol to be more effective than alpha-tocopherol in reducing cell death in mouse hippocampal neuronal cells. This study provided strong evidence that tocotrienol may confer higher protection against neuronal cell death than the normal tocopherol vitamin E. Similarly, another group showed palm tocotrienol to be significantly more effective than alpha-tocopherol in inhibiting oxidative damage to both lipids and proteins in the rat brain mitochondria. Since oxidative damage is implicated in AD, tocotrienol form of vitamin E may concentrate better in the brain and provide better protection than alpha-tocopherol. It may also provide protection against other neuro-degenerative diseases such as Parkinson’s and Huntington’s diseases in which oxidative stress is thought to be involved. These studies suggest that palm tocotrienol complex may have potential health benefits in preventing and/or reducing the risk of neuro-degenerative diseases in men and women.
 

SKIN PROTECTION / SKIN AGING
Practically every cosmetic products in the market has a form of vitamin E, either synthetic or natural vitamin E. Vitamin E was once been hailed as the “miracle” compound that has many beneficial effects on the human skin, ranging from preventing scarring, aging to its moisturizing effect.
In a pharmacokinetic study, it was found that our body preferentially accumulates tocotrienols in the uppermost 5 micron of the skin – the strata corneum. This is not surprising given the fact that being a more potent antioxidant, tocotrienols may well turn out to be the skin’s first line of defense against oxidative stress generated by UV irradiation and other environmental pollutants. This unique distribution as shown by tocotrienols suggests that given the right ingredients, our body naturally knows how to protect itself by distributing them to the right organs in the body. 
As such, tocotrienols should be included in cosmetic products either in topical anti-wrinkle creams or in an oral cosmetic – supplements formulated to specifically address skin nutrition and skin protection. 
 

CONCLUDING REMARKS
Collectively known as vitamin E, tocotrienols are identical in structure to tocopherols except for the degree of saturation in their side chain. It is of particular interest that the slight structural differences between tocopherol and tocotrienol can account for the greater physiological activity found with tocotrienol. 
Although most studies have strongly supported vitamin E supplements as an effective therapeutic agent in the prevention of CVD and cancer, not all studies have found an association. This discrepancy has raised concerns about current formulations about the vitamin E composition that would be most beneficial in the prevention of CVD and cancer. Current formulation consists primarily of alpha-tocopherol, either in the esterified or unesterified form. Others have proposed that mixed tocopherols with gamma-tocopherol would be more advantageous due to its higher antioxidative effect against nitrogen oxide species. However, what is missing in all these formulations? Tocotrienols! With the many new research findings on the additional physiological activities of tocotrienols, a combination of tocotrienols and tocopherols - Complete E or Total E - as nature intended it to be, may very well be The Complete Vitamin E of the 21st Century. 
 

	Anti - Aging / Cosmetics and Personal Care
	How it works ?

	· Preferentially accumulates at the strata corneum of the skin. First line of defense against free radicals generated in the skin by UV/ozone rays. Prevention of skin aging and damage by oxidative rays. Being a more potent antioxidant, the tocotrienols neutralizes free radicals at a faster rate and hence protect tocopherols. (Ref 10.4, 10.5) 

· Protection against UV-induced skin damage and skin aging. (Ref 10.4, 10.5) 

· Tocotrienols topically applied onto the skin was found to penetrate rapidly through the skin and the highest concentrations are found in the uppermost 5 microns. (Ref 4.17, 10.3, 10.4, 10.5) 

· Tocotrienol-treated skin contained Vitamin E at concentration 7-30 fold higher than control values. (Ref 10.2) 

· Tocotrienol augments the efficacy of sunscreens containing compounds that reduce penetration of or absorb ultraviolet radiation. (Ref 10.4, 10.5) 


WHAT ARE THE BENEFITS OF PALM TOCOTRIENOLS? 

Research has been demonstrating the value of palm tocotrienol supplementation. Among the results: 

· Human studies have shown that palm tocotrienols have the ability to reverse blockage of the carotid artery and platelet aggregation (the clumping together of cells) thereby reducing the risk of stroke, arteriosclerosis, and other heart disease problems. 

· Tocotrienols can help to prevent skin aging and damage from free radicals generated by UV rays and from environmental pollutants. Melanoma, also on the increase, can be inhibited with the delta fraction of tocotrienols. (Melanoma is a serious disease of tumors of the skin and other organs, too often malignant.) When applied topically, vitamin E/tocotrienols are quickly absorbed into the deep layers of the skin. 

· Studies with test animals show that the tocotrienol-rich fraction of palm oil is capable of protecting your brain against oxidative damage and thereby from the ensuing adverse alterations that aaccompany aging. 

· Gamma- and delta-tocotrienols derived from palm oil exhibit a strong activity against tumor promotion by inhibiting Epstein- Barr virus. (Tocopherols lack this activity.) 

· Athletes generate a tremendous amount of free radicals. Palm tocotrienols have been shown to be protective after a strenuous bout of exercise by preventing protein oxidation and, as stated above, lipid peroxidation. 

· Lipid peroxides in blood vessels and plasma show a positive correlation with blood pressure. The antioxidant ability of gamma-tocotrienol may prevent development of increased blood pressure by reducing lipid peroxides and enhancing the total antioxidant status, including superoxide dismutase activity. 

· Palm tocotrienols, as demonstrated by both human and animal studies, can reduce the production of total serum cholesterol. Tocopherol does not have this effect. The tocotrienols work by inhibiting cholesterol production in your liver. In one study, 200 milligrams of palm tocotrienols per day reduced total cholesterol between 15 to 33 percent in 6 to 8 weeks. More good news is that the HDL level (the "good guy" cholesterol) was not affected. 

· The protective effect of palm oil tocotrienol as a potent antioxidant is significantly higher than that of the dominant form of vitamin E/alpha-tocopherol. Studies continue to show that this fraction from palm oil can be considered as an effective natural antioxidant supplement capable of protecting cellular membranes against oxidative damage. It can be 40 to 60 times more powerful than vitamin E in the prevention of lipid peroxidation. (Again: Oxidation leads to free radicals, the underlying cause of so many diseases.) 

· The delta and gamma factions of tocotrienols can inhibit certain types of cancer, including human breast cancer. Four different research centers in the world have demonstrated that these particular tocotrienols can inhibit both the estrogen- positive and estrogen-negative breast cancer cells. These four centers are: University of Reading, UK; University of Louisiana, USA; University of Western Ontario, Canada; and the Palm Oil Research Institute, Malaysia. 

With the ongoing increase in breast cancer, the inhibition of the growth of breast cancer cells by palm tocotrienols could have extraordinarily important clinical implications on world health. Not only can the palm tocotrienols prevent the growth of these unwanted cells, but they can also do this in the presence as well as in the absence of estradiol, thereby protecting against both hormone-related and other kinds of breast cancer! It is interesting to note that tocotrienols can inhibit or even kill normal cells, but only in extremely high amounts -- just as most any beneficial substance can be detrimental in excessive quantity. Malignant cells, on the other hand, are very sensitive to tocotrienols. In fact, the more cancerous the cell, the more susceptible it is to the destructive effects of tocotrienol, so very little is required to accomplish its favorable role of cancer-cell annihilation. 

My friends in the Asian Pacific Rim eat high levels of palm oil and have a very low incidence of breast cancer. Anecdotal, to be sure, but now understood and confirmed by so many reputable studies. 

