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ABSTRACT

Recently, antioxidant supplements, such as high doses of vitamin C and vitamin E have been widely used by many people. However, some
researchers claim that antioxidant supplements do not help to prevent disease. The reliance on antioxidant supplements for preventing disease is
a concern to some people. This paper will evaluate the benefits and drawbacks of taking vitamin C and E supplements by looking at the evidence
for and against the use of antioxidant supplements, especially vitamin C and vitamin E. The result shows that there are still inconsistent results
of using antioxidant supplements as disease prevention. Although much research has found that antioxidant supplements may have a beneficial
effect, there still lack a significant outcome for the general population. Since antioxidant supplements are complex mixture of ingredients, a
better option would be the intake of vitamin C and E, as a daily antioxidant, is consumed from firuits and vegetables. Taking a higher dose of
antioxidant supplementation does not replace the need to eat a healthy diet. Fruits and vegetables are the best source of antioxidants compared
with those antioxidant supplements which have too high a dose and may be harmful for people. The information about the benefits of a diet

high in fruits and vegetables should be provided.
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INTRODUCTION

Researchers have discovered natural antioxidants in
fruits and vegetables which contribute to the prevention of
disease that are linked to damage caused by free radicals.
Recently, antioxidant supplements, such as high doses
of vitamin C and vitamin E have been widely used by
many people. However, some researchers claim that
antioxidant supplements do not help to prevent disease
and also prevent early aging. The reliance on antioxidant
supplements for preventing disease is a concern to
some people. This paper will evaluate the benefits and
drawbacks of taking vitamin C and E supplements.

This paper will first define what an antioxidant is and
the mechanism of antioxidant protection on health. This
will be followed by a review of antioxidant sources and
why people are using antioxidant supplements, and also
comparing foods and supplement antioxidants. Finally,
this essay will look at the evidence for and against the
use of antioxidant supplements, especially vitamin C and
vitamin E.

DEFINITION AND ANTIOXIDANT MECHANISM

Haliwell (1996 cited in Carr and Frei, 1999) defined
antioxidants as “any substance that, when present at low
concentration compared to those of an oxidizable substrate
(e.g., proteins, lipids, carbohydrates and nucleic acids),
significantly delays or prevent oxidation of that substrate”.
The definition which cited in Carr and Frei (1999) by

Panel on Dietary Antioxidants and Related Compounds of
the Food and Nutrition Board is that “a dietary antioxidant
is a substance in food that significantly decreases the
adverse effect of reactive oxygen species (ROS), reactive
nitrogen species, or both on normal physiological function
in human”. Another definition state that antioxidant is
a substance which works against (anti)-oxidation (the
process in which oxygen reacts with another chemical) and
thereby prevents the harmful effect of oxygen on tissue via
radical formation, called free radicals (Simone, 1983).

Free radicals are unstable chemical substances with
high energy. Normal enzymes can produce free radicals,
which can form more radicals and singlet oxygen (very-
high-energy-oxygen). Oxygen reacting with lipids to free
its stored energy may also produce hydroperoxides. All
of these will cause tissue damage and may lead to the
development of cancer. The body does have defenses
to protect its self against these, involves the antioxidant
protection (Simone, 1983). Free radicals are produced
at normal level by everyday bodily functions such as
breathing. However, their numbers increase to dangerous
levels as a result of smoking, pollution, alcohol and
sunbathing (WCREF, 2000).

There are many mechanisms of antioxidant protection
in humans and animals. Salganik (2001) points out that
since cellular oxidants, called reactive oxygen species are
constantly produced in animals and human cells, when it
reaches excessive amounts it can induce oxidative damage
in cells and encourage some degenerative diseases and
aging. Therefore cellular antioxidants provide protection
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against the damaging effect of ROS, as they act as ROS
scavengers by suppressing in apoptosis and preventing
the “apoptotic death of precancerous and cancer cells”
(Salganik, 2001).

We know that all life requires oxygen, but sometimes
oxygen can produce radicals and high-energy (singlet)
oxygen. Because of this, most animals have developed
many lines of defense against free radical formation to
preserve their very existence and to lessen the chance of
abnormal cells (cancer) development (Simone, 1983).
Moreover, human life can not avoid free radicals because
they live in “an oxygen-rich atmosphere’ and radicals, are
naturally produced by the respiration process. There are
also triggering factors for the production of free radicals
such as exposure to X-rays, ozone, tobacco smoke, air
pollutants, microbial infections, industrial chemicals and
intensive exercise (Melton, 2006).

Many studies show the role of antioxidant nutrients on
aging. In aged, antioxidant systems become less effective
due to more free radicals production. Aging and age
related degenerative diseases might induce changes and
that foster a systemic antioxidant/pro-oxidant imbalance,
which results in oxidative stress. Many food antioxidant
play a positive effect on biological age association with
serum dehydroepiandrosterone sulfate (DHEAS) as a
biomarker for aging process (Edi, 2000).

There are many mechanisms which prevent or
decrease the occurrence of radicals and the formation of
hydroperoxide and thereby decrease the amount of the cell
membrane damage. The most obvious one is the protective
protein coat that lines the surface of the cell membrane.
This protective coat prevents oxygen from directly reacting
with lipid lipids in membrane, which otherwise would
produce many radicals. In this situation the protein coat
is called antioxidant, a substance which works against
(anti)- oxidation (the process in which oxygen reacts with
another chemical) and thereby prevents the harmful effect
of oxygen on tissue via radical formation.

A second mechanism involves protective enzymes
which float around in all cell membranes. These are
another group of antioxidants; they prevent radical
formation and also convert existing hydroperoxyl radicals
into stable oxygen and hydrogen peroxide. They eliminate
the danger of radicals and prevent radical damage to
the cell membrane. These protective enzymes are small
proteins which swim in the membrane fluid around
polyunsaturated fats and hence are in close proximity to
them. They include superoxide dismutase, catalase, and
selenium-containing glutathione peroxidase (Simone,
1983).

THE SOURCE OF ANTIOXIDANTS AND ITS
FUNCTION

Scientists have discovered that antioxidant substances
found in vegetables and fruits, and play an important
role in preventing serious illness like cancer. In fact,

current evidence shows that people who consume diets
rich antioxidants have a lower risk of cancer. According
to Kim et al (2003), diets high in vegetables and fruits
and/or a high blood concentration of antioxidant
vitamins may protect against cancer of the mouth,
thorax, esophagus, lung, stomach, colon and rectum.
Each of these antioxidants is found in many types of
food, especially fruits and vegetables which are a rich
source of antioxidants that can neutralize free radicals by
donating electrons. People, whose diets are rich in fruits
and vegetables, have a lower incidence of heart disease,
diabetes, dementia, stroke and certain types of cancer-
the very diseases that are associated with free radical
damage (Melton, 2006). In general, food products rich
in antioxidant and free radical scavenger are potential
candidates to directly counteract carcinogenesis. Food
compounds increasing the processes of detoxification
and DNA repair, as well as those decreasing the
metabolic activation of procarcinogens, also contribute to
anticarcinogenesis, acting directly (Szyfer and J. Gawecki,
2006).

The important of food nutrients as source of antioxidant
for preventing cancer has well documented. Many nutrient
agents in food and their functions especially vitamin C and
vitamin E as antioxidants will be discussed below:

a. Vitamin C (Ascorbate)

Vitamin C or ascorbate is water-soluble substance
contain 6-carbon lactone synthesized from glucose
by many animal. Most mammals synthesize ascorbate
(ascorbic acid) in liver, and synthesis occurs in kidney
in reptiles and some birds. However, several species are
unable to synthesize ascorbate, including human, non
human primates, guinea pig, and also some fish. Human
and primates lack gulonolactone oxidase, the terminal
enzyme in these species has undergone substantial
mutation so that no protein is produced. Human and
primates must ingest it to survive, and hence ascorbate
is a vitamin (Levine ef al, 2006).

In guinea pigs, ascorbate is absorbed in the ileum
and probably in jejunum of the small intestine. This
absorption is Na*-dependent. Bioavailability is a
measure of the amount of substance absorbed. The
absolute amount of the dose absorbed is its true
bioavailability. Because it is water soluble and not
protein bound, it is likely that ascorbate distribute
easily into the extracellular space. Ascorbate is
accumulated by adrenal cortex, adrenal medulla,
pituitary, white blood cells, endothelial cells, and many
other tissues. Until relatively recently, mechanisms
of ascorbate accumulation were unclear. Two major
possibilities were identified. One that ascorbate was
transported against its concentration gradient. The
other possibility was transport of oxidized ascorbate
as dehydroascorbate, with subsequent reduction within
cells to ascorbate (Levine ef al., 2000).
Conventionally, ascorbate has been regarded solely as
a highly effective scavenger of free radical (Olinski
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et al., 2006). Ascorbate can quench free radicals as
well as singlet oxygen. It has been shown to react
directly with superoxide and hydroxyl radicals (Edi,
2000). In addition to being an antioxidant, vitamin C is
also reducing agent, capable of reducing ferric ions to
ferrous ions and hence promoting the reaction that may
have important biological consequences.

Ascorbate is found in many fruits and vegetables.
Fruits high in vitaminC include kiwi, strawberries,
lemons, orange, manggo and papaya. Good vegetable
sources are broccoli, red pepper, spinach, tomatoes and
asparagus (WCREF, 2000). The Indonesian recommended
daily intake for vitamin C for human adult is range
75 mg for women and 90 for man. Recommendation
for pregnant women is added by 10 mg, therefore the
total intake for pregnant woman is 85 mg daily (Budi
Setiawan and Rahayuningsih, 2004).

. Vitamin E (Tocopherol)

Vitamin E is the collective term for all of structurally
related tocopherols and tocotrienols and their derivates
that qualitatively exhibit the biological activity of
a-tocopherol. Therefore, the term vitamin E is not
synonymous with a-tocopherol. Naturally, y-tocopherol
is the major form of vitamin E consumed in the diet,
whereas the current dietary intake recommendations
consider only o-tocopherol (Parker, 2006).

Vitamin E is present in all cellular membranes, where it
is thought to act to protect membrane lipids and perhaps
proteins from free radical-induced oxidative damage.
The reaction of o-tocopherol with polyunsaturated
fatty acid peroxyl radicals to prevent uncontrolled
lipids peroxidation is the best understood action of
vitamin E. Lipids peroxidation is the most common
indicator of free radical production in living systems.
Antioxidant activity of tocopherols is experimentally
determined by their chemical reactivity with radicals or
by their ability to inhibit autoxidation of fats and oils.
Each compound acts as antioxidant at different stages
and cellular locations. However, vitamin E works in
a specific position in the overall antioxidant picture
owing to its localization in cell membranes.

Vitamin E is found in the highest levels in vegetables
oil (particularly in sunflower oil), nuts (particularly
almond and hazelnuts), wheatgerm, soya, avocados.
Smaller amount of vitamin E are found in tomatoes,
wholegrain product, green vegetables, especially
spinach. The Indonesian’s recommended daily intake
of vitamin E for human adult is 15 mg for. No added
intake recommended for pregnant women, but for
lactating women is added by 4 mg, therefore the total
intake for lactating woman is 19 mg daily (Muhilal and
A. Sulaeman, 2004).

DIETARY SUPPLEMENT AND ANTIOXIDANT
SUPPLEMENT

What are dietary supplements? Supplements are
manufactured versions of those vitamin and minerals that
naturally occur in food. They can be ‘natural’ (extracted
from food) or synthetic. Some are licensed as medicines;
they and other substances such as ginseng, royal jelly and
primrose oil, often claimed as tonic food that have effect
on human health (WCREF, 2000). Nowadays, people also
relied on an antioxidant supplement. What is antioxidant
supplement? Antioxidant supplement is some substance
which artificially made by pharmaceutical company. In the
US, the greater number of antioxidant supplements contain
vitamin C, vitamin E and carotenoids (Rock et al., 2004).

Based on the definition above, we can conclude that
dietary supplements and antioxidant supplements are
the same materials. Some dietary supplements contain
antioxidant compound, they called as antioxidant
supplements, and other contain other essential compound
which needed by the human body but they have not the
antioxidant function. The name that mentioned, actually
more likely depend on the reason why do people consume
supplements. Are they consume supplement to meet
their body daily requirement, or because therapeutic and
medical reasons or to prevent diseases.

Not surprisingly, many health conscious people take
supplements hoping to keep well. Some take them because
they believe that vegetables and fruits aren’t fresh enough
or maybe they or their children just do not like vegetables
and fruits. Other groups of supplements consumers include
slimmers; people who leaving little time to eat properly;
alcoholic; smokers hoping supplements will make up for
their bad habit; and people on an unbalanced diet. Some
believe that supplements improve their immune systems
and others believe that they can even prevent cancer.

THE CONSUMPTION OF ANTIOXIDANT
SUPPLEMENTS

The use of dietary supplements has increased
substantially in the past two decades in a number of
countries (Ford 2001 cited in McNaughton et al., 2005).
There is an estimation that around of half of the population
in The US consumed antioxidant supplements. People
who regularly consume antioxidant supplements believe
that it may prevent disease (Melton, 2006). Food Standard
Agency (2002 cited in McNaughton et al., 2005) reported
that recent dietary surveys in the United Kingdom found
that 40% of women and 29% of men aged 19—-64 years
consumed supplements regularly.

In addition, Earnest, Wood, Church (2003) also
indicates that from recent survey evidence in the US only
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20% to 30% of the population meets the required dietary
guidelines that an individual should consume at least five
servings of fruits and vegetables per day. Consequently,
this is become a possibility of increasing consumption
of antioxidant supplements in population. Furthermore,
it has also been argued that the activity of vitamins may
decline in the process of food preparation, storage and
reheating. Vitamin deficiency, which is related to a higher
risk of chronic disease, such as cardiovascular disease and
cancer, may be caused by this combination of factors or a
single factor (Fairfield and Fletcher 2002 cited in Earneast
et al., 2003). However, the decreasing amounts of vitamin
in food could be minimized by some method, such as not
using high temperature for cooking vegetables or serve
vegetables and fruits freshly.

One argument for the wide use of antioxidant
supplements is as a result of the people’s concern that food
alone may not provide enough micronutrients. Moreover,
Misner (2006) shows that between 1996 and 2005,
70 diets from an athletes menu or sedentary subjects
seeking to improve the quality of micronutrient intake
from food choice fell short of the recommended 100%
RDA micronutrient level from food alone. However,
research which was conducted by Misner did not represent
the population, because the small number of the samples.

The American Dietetic Association suggests that
additional nutrition from fortification and supplementation
may be needed by some people when there is no adequate
intake of vitamins and minerals from food or diet (Misner,
2000). It is argued that the daily intake of minerals and
vitamins may not be sufficient in some people who have
problems with chewing, digesting and absorbing or elderly
peoples, consequently they should consider nutritional
supplements because their daily intake may not sufficient
meet the dietary intake requirement (Balch, 1999).

Most vitamin E supplements contain only
o-tocopherol. And their used associated with suppression
of plasma levels of other tocopherol (Parker, 2006).
However, results of several recent studies suggest that
other forms of vitamin E may have beneficial biological
effects, perhaps not involving antioxidant activity.
Supplementation with y-tocopherol inhibit protein nitration
and ascorbate oxidation in rats with inflammation. Other
studies demonstrate that dietary supplementation with
v-tocopherol reduced inflammation by suppressing the
synthesis of various proinflammatory substance produced
by cells of immune system (Hensley et al., 2004 and
Jiang et al., 2001 in Parker, 2006). Some have suggested
that vitamin E supplements be composed of a mixture of
tocopherols similar to that in a typical diet.

FOOD VS SUPPLEMENT ANTIOXIDANT

Despite overwhelming evidence that vegetables and
fruits can reduce the risk of cancer, there is no proof
of similar benefits when antioxidants are isolated in
supplement pill form. The reason is probably that these

nutrients work in conjunction with a whole range of other
‘bioactive’ non nutrient compounds, called phytochemicals
which present in the same foods.

Phytochemicals its self may sound futuristic, its
meaning is simple: “plant chemical.” It is different with
vitamin that is a food substance essential for the body
health. Phytochemicals in contrast, are substance in
plant that may possess health protective effects, even
though they are not essential for life. Phytochemicals are
complex chemicals that vary from plant. They include
hundreds of compound, pigments, and natural antioxidant.
Plants contain phytochemicals because these substances
are benefits to the plant their self. Singly and together,
these compound help plants resist the attack of bacteria
and fungi, the ravages of free radical, and high level of
ultraviolet light from the sun (Insel et al., 2002). Examples
include flavonoids in apple, carotenoids in carrot and
other red orange fruits, lycopene in tomatoes, and within
these groups there are literally hundreds of different types
(WCREF, 2000).

How do phytochemicals work to prevent cancer? Two
of the major phytochemical mechanisms of prevention
are modification of hormone effect and neutralization
of free radicals. A number of phytochemicals, including
those from soybeans and from cabbage family, are able
to modify estrogen metabolism or block the effect of
estrogen on cell growth. Since levels of estrogen and other
hormones are in turn closely linked to the development
of breast, ovarian, and prostate tumor, it apparent how
phytochemicals might inhibit development of such cancer
(Insel et al., 2002)

Despite of many evidences reveal the beneficiary of
foods to protect against carcinogenic agent, some people
believe that antioxidants are just as effective when taken in
pill form or other materials as supplement. However, many
others, such as dietitians and expert committees, disagree.
There is no substitute for food rich in antioxidants such as
vegetables and fruits.

Truscott (2000) proof evident that protective effect
of combinations of antioxidants more effective than
single antioxidant. Combination of antioxidants, such
as carotenoids and vitamin C and vitamin E, can help
to form the best protection against the very early stages
of toxin-induced cell damage and the development of
cancer. The most effective combination is believed to be
lycopene plus vitamin C. In a trial with non-smokers this
combination significantly protected human cells from
damage by nitrogen dioxide, a carcinogen from cigarette
smoke and exhaust gases.

Some of combinations of antioxidants can be found
when we consume vegetables and fruits. Combination
of lycopene and vitamin C can be found in tomatoes,
meanwhile carrot rich of beta carotene and slight of
vitamin C. We can fulfill this requirement by enjoying
a diet rich in a variety of vegetables, fruits and other
plant-based foods. Indonesian foods yield ample
source of vitamin and other antioxidant substance, also
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phytocemicals, because many Indonesian foods contain
mixture and combination of food stuff rather than single
food.

THE BENEFITS AND DRAWBACKS OF
ANTIOXIDANT SUPPLEMETS

There is some conflicting evidence regarding some
research into antioxidant supplements concerning the
effect of the prevention of some degenerative disease.
Not all antioxidants will be discussed in this essay, only
vitamin C and vitamin E. The Recommended Dietary
Allowance (RDA) for vitamin E for men and women is
15 mg/day, whereas the tolerable intake level (UL) for
vitamin E is 1000 mg/day (Food and Nutrition Board
1998 cited in Hathcock et al., 2005). Chiney et al., (1997)
believe that vitamin E (alpha-tocopherol) at very high
doses has the capability of “promoting apoptosis” in
cancer cells, which is probably related to a process where
free radicals reach an excess, so that it could damage the
cell.

The finding of the benefit of vitamin E from
observational research in America which involved 39,910
US male health professional 40 to 75 years of age, reports
that people with a higher intake of vitamin E supplements
have a lower risk of coronary diseases (Rimm et al.,
1993). Blot et al., 1993 cited in Salganik 2001, discovered
that people who consume a daily intake supplementation
with beta-carotene, vitamin E and selenium for more than
5 years had lower gastric and esophageal cancer rate and
mortality reduction. However, both of these research
studies were observational studies which had limitations,
especially confounding factors which related to health
effects. A higher intake of vitamin E supplement may
not the single factor that reduced the cardiovascular risk.
Both of these research studies had not evaluated different
lifestyles such as exercise and composition of diet which
also play important roles in decreasing cardiovascular
risk.

On the other hand, Melton (2006) points out that
a high dose of vitamin E supplements can be harmful
and increase overall mortality according to a study by
the team from The John Hopkins Medical Institution in
Baltimore. Supporting this, Seisfried e al. (2003) warns
that antioxidants supplements are not always safe because
an intake of very high levels for antioxidants supplements
can bring about toxicity.

Zigler (2002), emphasizes that taking a supplement
means that an artificial supplement only supplemented
with one particular form of a nutrient. In a real situation,
for example there are eight different kinds of vitamin
E that have different biological activity. It needs to be
considered that consuming one particular form might be
blocking the action of others that could also be important
to health.

Vitamin C, which is regarded as an antioxidant has also
dietary intake recommendation. Recommended Dietary

Allowance (RDA) for vitamin C for men is 90 mg/day and
for women is 75 mg/day and tolerable upper intake level
(UL) is 2000 mg/day (Food and Nutrition Board 1998
cited in Hathcock et al, 2005). The Food and Drug Agency
(FDA) stated that vitamin C acts as a scavenger of free
radicals which shields the cells from damage. According to
Carr and Frei (1999), who evaluated some evidence from
human studies, “a dietary intake of 90—100 mg/day of
vitamin C is associated with reduced risk of cardiovascular
disease and cancer.

Another finding, based on research in Japan (Kim
et al., 2003) reveals that consuming vitamin C for
5 years at a dose 500 mg has the capability of increasing
in serum vitamin C which has clinical and public health
implications. In contrast, a study that was carried out by
Rimm et al. (1993) reports that a high intake of vitamin C
was not associated with a lower risk of coronary disease.
Furthermore, The United States Preventive Services Task
Force (USPTSTF) 2003, concludes that observational
studies have generally shown no significant association
between the use of vitamin C supplements and the risk
of breast, prostate, colon and lung cancer. The vitamin C
supplementation effect on cardiovascular disease has also
produced inconsistent results from observational cohort
studies. Similarly et al. (2004) insist that routine use of
antioxidant supplements for prevention and treatment
of cardiovascular disease is not justified by the existing
scientific database and it is supported by The American
College of Cardiology/American Heart Association
which warns that “there is no basis for recommending
that patients take vitamin C or E supplements or other
antioxidants for the express purpose of preventing or
treating coronary artery disease”. Seisfried e al. (2003)
argues that “antioxidants supplementation may actually
cause harm in terms of increased risk of new disease or
interference with treatment or existing disease”.

Another argument against antioxidant supplementation
is that antioxidant supplement is dangerous because the
doses are too high and generate free radicals production
(Jackson cited in Melton 2006). The best way to meets
the daily needs of antioxidants come from fruits and
vegetables not those of antioxidant supplementation.
Haliwell, cited in Melton report argues that the vitamin
in vegetables and fruits which are comprised of fibrous
material are more adaptable in highly acidic environments
in the gastrointestinal tract (Melton, 2006). Supplements
would not be able to overcome this environment and as a
result it is digested more rapidly so that it may not perform
as well as fresh vegetables and fruits.

CONCLUSION

In conclusion, there are still inconsistent results of
using antioxidant supplements as a disease prevention.
Although much research has found that antioxidant
supplements may have a beneficial effect, there still
lack a significant outcome for the general population.
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Since antioxidant supplements are complex mixture of
ingredients, a better option would be the intake of vitamin
C and E, as a daily antioxidant, is consumed from fruits
and vegetables. Taking a higher dose of antioxidant
supplementation does not replace the need to eat a healthy
diet. We believe that fruits and vegetables are the best
source of antioxidants compared with those antioxidant
supplements which have too high a dose and may be
harmful for people. The information about the benefits of
a diet high in fruits and vegetables should be provided for
people, as well as information on other food and nutrient
that should be emphasized or avoided in people’s daily
diet.

REFERENCES

Anonimous. 2002. Antioxidant supplements lose promise as disease
preventers. Tufts university health and nutrition letter. March 2002.
Vol. 20, No. 1: 4-6. retrieved from www.proquest.umi/pdqweb

Balch J. 1999. ‘How do antioxidants protect you? Total Health.
Vol. 21, No. 5: 21-23.

Budi Setiawan dan Rahayuningsih. 2004. Angka Kecukupan Vitamin
Larut Air. Prosiding Widyakarya Nasional Pangan dan Gizi VIII.
Lembaga Ilmu Pengetahuan Indonesia. Jakarta.

Carr A and Frei B. 1999. Toward new recommended dietary allowance
for vitamin C based on antioxidant and health effects in human. Am
J Clin Nutr; 69: 1086-1107.

Earnest C, Wood K, Church T. 2003. Complex multivitamin
supplementation improves homocysteine and resistance to LDL-
C oxidation. Journal of the American College Nutrition. Vol. 22,
No. 5: 400-407.

Edi, Setyo. 2000. Diet and Biological Age amongst Male Elderly:
A Comparative Study Between High and Low Socioeconomic
Class in Jakarta, Indonesia. Research Report. Postgraduate Program
University of Indonesia. Jakarta.

Hathcock J, Azzi A, Blumberg J, Bray T, Dickinson A, Frei B,
Jialal S, Johnston C, Kelly F, Kraemer K, Packer L, Parthasarathy
S, Sies H. and Traber M. 2005. Vitamin E and C are safe across a
broad range of intakes. Am J Clin Nutr;. 81: 736-754.

Insel P, RE Turner, D Ross. 2002. Nutrition Update 2002. Jones and
Bartlett Publisher. Sadbury, Massachusetts.

Kim M, Sazazuki S, Sasaki S, Okubo S, Hayashi M and Tsugane S.
2003. Effect of five-year supplementation of vitamin C on serum
vitamin C concentration and consumption of vegetables and fruits in
middle-aged Japanese: A randomized controlled trial. Journal of the
American College of Nutrition. Vol. 22, No. 3: 208-216.

Kris-Etherton P, Lichtenstein A, Howard B, Steinberg D, Wiztum J.
2004. Antioxidant vitamin supplements and cardiovascular disease’.
Circulation. Vol. 110: 637-641, retrieved from www.circulationaha.

org

Levine M, SJ Padayatty, Yaohui Wang, CP Corpe, Je-hyuk Lee, Jin Wang,
Qi Chen, and Liqun Zhang. 2006. Vitamin C. In: M.H. Stipanuk ed.
Biochemical, Physiological, Molecular Aspects of Human Nutrition
2nd_ Saunders Elsevier. St. Louis, Missouri.

Melton L. 2006. The antioxidant myth. NewScientist. 5 August,
pp. 40-43.

Misner B. 2006. Food alone may not provide sufficient micronutrients
for preventing deficiency. Journal of International Society of Sport
Nutrition. Vol. 3. No. 1: 51-55.

McNaughton S, Mishra G, Paul A, Prynne C, Wadsworth M. 2005.
Supplement use is associated with health status and health-related
behaviors in the 1946 British birth Cohort. The Journal of Nutrition.
Vol. 135. No. 7: 1782-1789.

Muhilal and A. Sulaeman. 2004. Angka Kecukupan Vitamin Larut Lemak.
Prosiding Widyakarya Nasional Pangan dan Gizi VIII. Lembaga
Ilmu Pengetahuan Indonesia. Jakarta.

Olinski, RD. Gackowski, MS Cooke, and J Lunec. 2006. Dietary Anti-and
Prooxidants: Their Impact on Oxidative DNA Damage and Cancer
Risk. In: Wanda B-Dubowska, A. Bartoszek, and Danuta M-Giganti.
Ed. Carcinogenic and Anticarcinogenic Food Components. Taylor
& Francis Groups. Boca Raton FL.

Parker RS. 2006. Vitamin E. In: MH. Stipanuk. Ed. Biochemical,
Physiological, Molecular Aspects of Human Nutrition 2", Saunders
Elsevier. St. Louis, Missouri.

Rimm E, Stamfer M, Ascherio A, Giovanucci E, Colditz G, Willet
W. 1993. Vitamin E consumption and the risk of coronary heart
disease in men. New England Journal of Medicine. Vol. 328,
No. 20: 1450-1456.

Rock C, Newman V, Neuhouser M, Major J, Barnett M. 2004. Antioxidant
supplement use in cancer survivors and the general population’, The
Journal of Nutrition. Vol. 134. No. 11: 3194S-3195S.

Salganik R. 2001. The benefit and hazards of antioxidants: controlling
apoptosis and other protective mechanism in cancer patients and
human population. Journal of the American College Nutrition.
Vol. 20. No. 5: 4645-4728.

Seisfried H, McDonald S, Anderson D, Greenwald P, Milner J. 2003.
The Antioxidant conudrum in cancer’, Cancer Research. Vol. 63,
August 1, pp. 4295-4298.

Simone, CB. 1983. Cancer & Nutrition. McGraw-Hill Book Company.
New York.

Szyfer K and J. Gawecki. 2006. Food and Cancer: Development an
Association. In: Wanda B-Dubowska, A. Bartoszek, and Danuta
M-Giganti. Ed. Carcinogenic and Anticarcinogenic Food
Components. Taylor & Francis Groups. Boca Raton FL.

Truscott G. 2000. Best Protection. Science News Issue 28 December
2000.

U.S. Preventive Service Task Force. 2003. Routine vitamin supplementation
to prevent cancer and cardiovascular disease, AHRQ Publication,
retrieved from www.proquest.umi/pdqweb

WCRF. 2000. Supplements: Are They Good for Our Health? Science
News Issue 28 December 2000.

78 The Indonesian Journal of Public Health, Vol. 3, No. 3, Maret 2007: 73—78



