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Vitamin C, Vitamin E, and Zinc
as Antioxidants

Background
The antioxidants zinc and vitamins C and E play an important role in protecting cells and neutralizing free radicals during exercise. Antioxidants are found in many plant-based foods—including green leafy vegetables, citrus fruits, legumes, nuts, grains,
seeds, and oils—and are added to commercial foods as well as sports supplements and gels to extend their shelf life.1
It is well accepted that high-intensity exercise can result in damage to active muscle fibers, which is exhibited by soreness, stiffness, and a reduction in the force-producing capability of the muscle (muscle fatigue).2 Exercise produces reactive oxygen species, or free radicals, and it has been hypothesized that antioxidants enhance performance by scavenging these radicals.3
But there is no evidence to date that exercise-induced free radicals in skeletal muscle are harmful to human health, and it is also
not known if vigorous exercise/training increases the need for dietary antioxidants.3,4
Research on antioxidants and exercise is plentiful, but studies focus on various antioxidant combinations and doses, with mixed
results. For example, ultramarathoners who were given 1000 mg of supplemental vitamin C and 300 mg of supplemental vitamin
E for six weeks demonstrated that the antioxidants completely inhibited exercise-induced lipid peroxidation (i.e., degradation of
these cell components) but did not prevent muscle damage and had no effect on inflammatory markers.5 A review of vitamin
E supplementation and exercise that included earlier studies with dose ranges from 300 to 900 mg/day concluded that vitamin
E does not appear to decrease exercise-induced lipid peroxidation in humans.6 Finally, ultramarathoners who took 1500 mg of
supplemental vitamin C for seven days experienced no effect on lipid peroxidation after ultramarathon.7
More research is needed on non-vitamin antioxidants such as zinc and N-actyl-cysteine (NAC). The benefits of zinc supplementation to physical performance have not been established, but zinc has been shown to have potential benefits for diseases affecting soldiers, including diarrhea, respiratory diseases, malaria, and leishmaniasis (a parasitic disease transmitted by sandflies).8-10
Several studies have shown that NAC delays muscle fatigue only during submaximal exercise but has no effect on muscle fatigue
during VO2max exercise.11 It should be noted that these studies used IV preparations, and data regarding benefits are mixed.12,13
Overall, antioxidant supplementation is not needed when consuming a healthy, balanced diet, but when athletes follow a low-fat
diet, restrict their energy intakes, or limit dietary intake of fruits, vegetables, and whole grains, they are at greatest risk for poor
antioxidant intakes.9

Dose Range and Upper Limit
Food and Nutrition Board DRIs14,15
RDA & Upper Limit:
RDA

RDA

Men 19-50

Women 19-50

Vitamin C (mg)

90

75

2000

Vitamin E (d-alpha-tocopherol; mg / IU)

15 / 22.4

15 / 22.4

1000 / 1500

Zinc (mg)

11

8

40

Upper Limit (UL)

Antioxidant

111411

Doses Used In Randomized Clinical Trials: Vitamin C doses of 1000 to 1500 mg/day have been used with ultramarathoners,5,7 and

Concern and Benefit Estimate (see Dietary Supplement Risk Matrix)

vitamin E dosing has ranged from 300 to 900 mg/day.5,6 Zinc has not been used in RCTs with respect to physical performance.

Benefit Potential: Low

Toxicology Data:

Risk (safety concern): Minimal

Zinc. 80 – 450 mg/day

16

Classification score: 5
Supplementing an otherwise balanced diet with antioxidants or supplements that contain high doses of antioxidants should be
done with caution, as mega-dosing can be detrimental to health.3,4

Vitamin C. Very low toxicity16
Vitamin E. Insufficient data
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tal zinc is taken. Supplemental phytic acid may have a similar effect. Other supplements to be taken with caution when taking
zinc include bromelain, calcium, copper, folic acid, iron, magnesium, manganese, and riboflavin. Drugs that could interact moderately with zinc include cisplatin, penicillamine, quinolone antibiotics, and tetracycline antibiotics.
For details of these and other potential interactions, visit the Natural Medicines Comprehensive Database.17
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