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T he popular media abound with claims of the
health benefits of vitamin C, but it is difficult
for clinicians and patients alike to determine
the effects of this vitamin on the body or the

optimal daily dose. New recommendations1 from the
Food and Nutrition Board of the National Academy of
Sciences explain vitamin C’s role in metabolism, review
the criteria used when considering the amount of vita-
min C to ingest, and offer guidelines on daily intake.

VITAMIN C AND METABOLISM

Also known as ascorbate or ascorbic acid, vitamin C
acts as an electron donor or reducing agent in many
body processes. It acts
as a specific electron
donor for eight known
enzymes, thereby con-
tributing to collagen hy-
droxylation, hormone
synthesis, and tyrosine
metabolism.

Vitamin C also
acts, via its free radical
intermediate, as an 
antioxidant in many
intracellular and extra-
cellular reactions. For
instance, vitamin C 
is thought to prevent
the oxidation of low-
density lipoproteins
and to diminish oxida-
tive damage in blood
vessel walls. It may
also reduce levels of
harmful oxidants in

gastric juice, thereby providing some protection against
gastric cancers. In addition, vitamin C aids iron ab-
sorption in the small intestine.

CRITERIA USED FOR GUIDELINES

Since the previous recommended daily allowance
(RDA) of 60 mg/d was announced in 1980 (and re-
approved in 1989), much has been learned about the
biochemistry, molecular biology, pharmacokinetics,
and metabolism of vitamin C. Current consumption
rates have also been assessed. This information was
used to formulate the new guidelines.

Vitamin C can be found in many fruits and veg-
etables (Table 1), but
the actual amount in
these foods depends
on several factors, pri-
marily the season; the
time between harvest
and consumption; and
the methods of trans-
portation, storage, and
preparation. The US
Department of Agricul-
ture and the US Na-
tional Cancer Institute
both recommend eat-
ing at least five fruits
and vegetables each
day2; such a diet would
provide 210 mg/d to
280 mg/d of vitamin C.
However, the actual
median vitamin C con-
sumption from food is
73 mg/d for women

Updated Vitamin C 
Recommendations

What’s New in . . . Nutrition

Table 1. Fruits and vegetables rich in vitamin C

Food Serving size Vitamin C, mg

Strawberries 1 cup, sliced 95

Papaya 1 cup, sliced 85

Kiwifruit 1 medium 75

Orange 1 medium 70

Pepper, raw, green or red 1/2 cup 65

Broccoli, cooked 1/2 cup 60

Cantaloupe 1/4 medium 60

Kale, cooked 1 cup 55

Brussels sprouts, cooked 1/2 cup 50

Orange juice 1/2 cup 50

Pepper, cooked, green or red 1/2 cup 50

Mango 1 cup, sliced 45

Grapefruit, fresh 1/2 fruit 40

Honeydew melon 1/8 medium 40

Snow peas, fresh, cooked 1/2 cup 40

Data extracted from Levine M et al. JAMA. 1999.1
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and 84 mg/d for men.3 Additionally, 40% to 50% of
Americans use vitamin supplements.4

Once vitamin C is absorbed in the gastrointestinal
tract, it undergoes filtration in the kidney, where it may
be reabsorbed into the bloodstream. Any amount 
not initially absorbed in the gastrointestinal tract or re-
absorbed by the kidney is excreted. Plasma concen-
trations rise steeply as the dose increases from 0 mg/d
to 200 mg/d, then level off as the dose increases 
further.5 Plasma saturation occurs at a dose of about
1000 mg/d; cells and tissue
saturate at a much lower
dose, around 100 mg/d.5 The
threshold dose for urinary
excretion is also approxi-
mately 100 mg/d.5

Most of the known ad-
verse effects of vitamin C are
dose-related. At high doses,
diarrhea and/or abdominal
cramping may occur. Al-
though vitamin C enhances
gastrointestinal iron absorp-
tion, high doses are unlike-
ly to cause iron overload in
healthy persons. Patients
who have conditions that
may contribute to iron over-
absorption or hyperoxaluria
should avoid high doses (greater than 1 g/d) of vitamin
C but should not be discouraged from eating fruits and
vegetables. Despite warnings to the contrary, vitamin
C does not cause hypoglycemia, rebound scurvy, in-
fertility, mutagenesis, or destruction of vitamin B12.

Consumption of 200 mg/d of vitamin C from fruits
and vegetables has been associated with a lower risk
of cancer; however, similar results have not been seen
with the use of vitamin supplements. Thus, it is not
known whether some other characteristic of the fruits
and vegetables is responsible for the decreased risk of
cancer. 

Claims have also been made that vitamin C pro-
vides other health benefits, such as lowering the risk
of cataracts, coronary heart disease, and stroke. How-
ever, studies of these claims have produced inconsis-
tent results, and at present there is insufficient evidence
to confirm or refute them.

Large doses of vitamin C have not been shown to
prevent or treat common colds. It is clear, however, that
increased vitamin C intake can help treat deficiency of
that vitamin, which usually first manifests as fatigue.

Vitamin C plasma concentrations are low in smok-
ers; patients recovering from surgery; and persons with
sepsis, human immunodeficiency virus (HIV) infec-
tion, acute respiratory distress syndrome, pancreatitis,
or other critical illnesses. It is not known whether in-
creased concentrations of vitamin C will improve these

conditions, but there is evi-
dence that relates vitamin C
consumption to decreased
viral load in patients with
HIV infection and to im-
proved healing in elderly pa-
tients with decubitus ulcers. 

INTAKE RECOMMENDATIONS

The recommended intake of
vitamin C can be raised to
100 mg/d to 200 mg/d, from
its current value of 60 mg/d
(Table 2). Clinicians should
urge their patients to get as
much as possible of this
amount from fruits and veg-
etables.

Larger doses of vitamin
C have not been shown to have either adverse or ben-
eficial effects in most patients. However, doses larger
than 1 g/d should be avoided in patients with condi-
tions that might predispose them to iron overabsorp-
tion or hyperoxaluria. I
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Table 2. Recommendations for vitamin C intake

◆ Healthy patients should consume at least 100 mg to
200 mg of vitamin C daily.

◆ As much as possible of this amount should come
from fruits and vegetables. Five servings of fruits and
vegetables provide 210 mg to 280 mg vitamin C.

◆ Patients with conditions that predispose them to iron
overload (eg, hemochromatosis, thalassemia major,
sideroblastic anemia) or to hyperoxaluria should
avoid large doses of vitamin C.

◆ Patients with low plasma concentrations of vitamin
C (eg, smokers; patients recovering from surgery;
persons with sepsis, human immunodeficiency virus
infection, acute respiratory distress syndrome, 
pancreatitis, or other critical illnesses) may benefit
from larger doses of vitamin C.


