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PREFACE

The Australian and New Zealand Governments have been providing nutrition advice to the public for
more than 75 years. This advice has included information on ‘Recommended Dietary Intakes’ (RDIs)
or ‘Allowances’, which are the amounts of specific nutrients required on average on a daily basis for
sustenance or avoidance of deficiency states. Advice has also been provided in the form of ‘Dietary
Guidelines’, and culturally-relevant food and dietary patterns that will not only achieve sustenance,
but also reduce the risk of chronic disease. The last revision of Recommended Dietary Intakes for

use in Australia began in 1980 and was published in 1991 (NHMRC 1991). The reviews used as the
source of information were published collectively in a book (Truswell et al 1990). The Australian
recommendations were also later formally adopted by the New Zealand Ministry of Health for use in
New Zealand.

In July 1997, a workshop of invited experts, including representatives from New Zealand, was held in
Sydney to discuss the need for a revision of the 1991 NHMRC Recommended Dietary Intakes for use

in Australia. Under the auspices of the Strategic Inter-governmental Nutrition Alliance (SIGNAL), a
second workshop was held in July 1999 to scope the July 1997 recommendations and define the project
parameters for the review. Amongst other considerations, it was agreed that:

e a joint Australia New Zealand RDI review should proceed as soon as possible;

e a set of reference values for each nutrient was required and the term 'Nutrient Reference Values'
(NRVs) would be used to describe the set; and

e the review should build primarily upon concurrent work being undertaken in the United States and
Canada, while also taking into consideration recommendations from the United Kingdom, Germany
and the European Union, recent dietary survey data collected in Australia and New Zealand,
scientific data and unique Australasian conditions.

At the time of the 1999 workshop, the joint US and Canadian revision had begun to release its
recommendations as a series of Dietary Reference Intakes. The revision of most of the major minerals
and vitamins was completed by 2001 and this round of revisions was completed by 2004.

Bearing in mind the progress with the joint US:Canada revisions and the high cost and time lines
associated with de novo revisions of this kind, in 2001, the Commonwealth Department of Health and
Ageing asked the National Health and Medical Research Council (NHMRC) to undertake a scoping study
in relation to a potential revision of the Australian/New Zealand RDIs. The New Zealand Ministry of
Health funded some initial work for the review process that provided expert input into the revision of
the two key nutrients, iodine and selenium. The NHMRC was then commissioned in 2002 to manage
the joint Australian/New Zealand revision process. An expert Working Party was appointed to oversee
the process with representation from both Australia and New Zealand, including end users from the
clinical and public health nutrition research sector, the food industry, the dietetics profession, the

food legislative sector and the Australian and New Zealand governments. The current publication, its
recommendations and its associated Appendix, are the result of that review process. The understanding
of many aspects of good nutrition is by no means complete. Where expert judgement had to be applied,
public health and safety were the priorities.

Consumption of food not only provides for the physiological needs of human life, but also contributes
to our social and emotional needs. Consequently, it is possible to prescribe a diet that would meet the
physiological needs of a group yet fail to meet the social or emotional needs of a significant percentage
of that group. Whilst physiological needs are the primary determinant of NRVs, they are developed with
consideration given to the other aspects of food intake.

Research has shown that a healthy diet containing adequate amounts of the various nutrients need
not be a costly diet. This is discussed in more detail in the NHMRC’s Dietary Guidelines for Australian
Adults which, together with the Dietary Guidelines for Children and Adolescents in Australia, the
Dietary Guidelines for Older Australians and the New Zealand Food and Nutrition Guidelines for the
ages and stages of the lifecycle, are companion documents to this publication on NRVs. Together with
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the Australian Guides to Healthy Eating, the Dietary Guidelines translate the nutrient recommendations
addressed in the current document into food and lifestyle patterns for the community. Revision of all of
these documents is an ongoing process as the various sets of recommendations are closely interrelated.

These recommendations are for healthy people and may not meet the specific nutritional requirements
of individuals with various diseases or conditions, pre-term infants, or people with specific genetic
profiles. They are designed to assist nutrition and health professionals assess the dietary requirements
of individuals and groups. They may also be used by public health nutritionists, food legislators and the
food industry for dietary modelling and/or food labelling and food formulation.

Katrine Baghurst, June 2005
Chair of the Working Party
Editor
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INTRODUCTION

INTRODUCTION

WHAT ARE NUTRIENT REFERENCE VALUES?

In the 1991 Recommended Dietary Intakes (RDI) for use in Australia (NHMRC 1991) an RDI value,
sometimes presented as a range, was developed for each nutrient. The RDI was defined as: “the levels
of intake of essential nutrients considered, in the judgement of the NHMRC, on the basis of available
scientific knowledge, to be adequate to meet the known nutritional needs of practically all bealthy
people...they incorporate generous factors to accommodate variations in absorption and metabolism.
They therefore apply to group needs. RDIs exceed the actual nutrient requirements of practically all
bealthy persons and are not synonymous with requirements.”

Despite the emphasis on the population basis of the RDI, the RDIs were often misused in assessing
dietary adequacy of individuals, or even foods, not only in Australia and New Zealand but also in many
other countries. To overcome this misuse, many countries have moved to a system of reference values
that retains the concept of the RDI while attempting to identify the average requirements needed by
individuals. In 1991, the UK (Dept Health 1991) became the first country to develop a set of values for
each nutrient. More recently, the Food and Nutrition Board: Institute of Medicine (FNB:IOM 1997, 1998a,
2000a, 2001, 2002, 2004) adopted a similar approach on behalf of the US and Canadian Governments.

After due consideration, the Working Party decided to adopt the approach of the US:Canadian Dietary
Reference Intakes (DRIs) but vary some of the terminology, notably to retain the term ‘Recommended
Dietary Intake’.

Definitions adapted from the FNB:IOM DRI process
EAR  Estimated Average Requirement

A daily nutrient level estimated to meet the requirements of half the healthy individuals in a
particular life stage and gender group.

RDI Recommended Dietary Intake

The average daily dietary intake level that is sufficient to meet the nutrient requirements of
nearly all (97-98 per cent) healthy individuals in a particular life stage and gender group.

Al Adequate Intake (used when an RDI cannot be determined)

The average daily nutrient intake level based on observed or experimentally-determined
approximations or estimates of nutrient intake by a group (or groups) of apparently healthy
people that are assumed to be adequate.

EER  Estimated Energy Requirement

The average dietary energy intake that is predicted to maintain energy balance in a healthy
adult of defined age, gender, weight, height and level of physical activity, consistent with good
health. In children and pregnant and lactating women, the EER is taken to include the needs
associated with the deposition of tissues or the secretion of milk at rates consistent with good
health.

UL Upper Level of Intake

The highest average daily nutrient intake level likely to pose no adverse health effects
to almost all individuals in the general population. As intake increases above the UL, the
potential risk of adverse effects increases.
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INTRODUCTION

For each nutrient, an Estimated Average Requirement (EAR) was set from which an RDI could be
derived. (Note that the US: Canadian terminology is ‘Recommended Dietary Allowance’, or ‘RDA’).
Whilst the various NRVs are expressed on a per day basis, they should apply to intakes assessed over a
period of about 3 to 4 days. If the standard deviation (SD) of the EAR is available and the requirement
for the nutrient is symmetrically distributed, the RDI is set at 2SD above the EAR. Such that

RDI = FAR +2SDyp.

If data about variability in requirements are insufficient to calculate an SD (which is usually the case), a
coefficient of variation (CV) is used. A CV of 10% for the EAR is assumed for nutrients unless available
data indicate that greater variation is probable. The 10% is based on extensive data on variation in basal
metabolic rate and protein requirements (FAO:WHO:UNA 1985, Garby & Lammert 1984, Elia 1992).

If 10% is assumed to be the CV, then twice that amount added to the EAR is defined as equal to the RDI.
Thus for a CV of 10%, the RDI would be 1.2 x EAR; for a CV of 15% it would be 1.3 x EAR and for a CV
of 20% it would be 1.4 x EAR.

Where evidence was insufficient or too conflicting to establish an EAR (and thus an RDI) an Adequate
Intake (AD was set, either on experimental evidence or by adopting the most recently available
population median intake and assuming that the Australian/New Zealand populations were not deficient
for that particular nutrient. Both the RDI and AI can be used as a goal for individual intake, but there is
less certainty about the Al value as it depends to a greater degree on judgement. An Al might deviate
significantly from and be numerically higher than an RDI if the RDI could be determined. Thus Als
should be interpreted with greater caution.

Where Als were based on median population intakes, these were derived from a re-analysis of
the complete databases of the National Nutrition Surveys of Australia, 1995 (Australian Bureau of
Statistics 1998) and New Zealand 1991, 1997, 2002 (LINZ Activity and Health Research Unit 1992,
Ministry of Health 1999, 2003) using the appropriate age bands. The two-day adjusted data were
used for the estimates.

For infants of 0 to 6 months, all recommendations are in the form of Adequate Intakes based on the
composition of breast milk from healthy mothers, using a standard milk volume. The bioavailability of
nutrients in formulas may vary from that in breast milk, so formula-fed babies may need higher nutrient
intakes. As formulas can vary in the chemical form and source of the nutrients, it is not possible to
develop a single reference value for all formula-fed infants.

For energy, an Estimated Energy Requirement (EER) was set for a range of activity levels for individuals
of a specified age, gender and body size.

For each nutrient, an Upper Level of Intake (UL) was set, which, unless otherwise stated, includes
intake from all sources including foods, nutrients added to foods, pills, capsules or medicines. The UL
is the highest average daily nutrient intake level likely to pose no adverse health effects to almost all
individuals in the general population. In setting the UL, any adverse health effects were considered,
including those on chronic disease status. The UL is not a recommended level of intake. It is based on a
risk assessment of nutrients that involves establishment of a No Observed Adverse Effect Level (NOAEL)
and/or a Lowest Observed Adverse Effect Level (LOAEL) and application of an Uncertainty Factor

(UF) related to the evidence base and severity of potential adverse effects. Members of the general
population should be advised not to routinely exceed the UL. Intakes above the UL may be appropriate
for some nutrients for investigation in well-controlled clinical trials as long as signed informed consent
is given and as long as the trials employ appropriate safety monitoring of trial subjects. Readers are
referred to the relevant FNB:IOM documents and the report of the UK Expert Group on Vitamins and
Minerals (2003) for more details about the potential toxicological effects of high intakes of nutrients.

In Australia, vitamin and mineral supplements are regulated under the Therapeutic Goods Act (1989)
that also sets some standards for these products. In New Zealand, dietary supplements are generally
regulated under the New Zealand Dietary Supplements Regulations (New Zealand Government 1985),
but supplements with nutrients at higher/pharmacological doses than the specified maximum daily
doses need to meet the requirements of the Medicines Regulations (1984).
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INTRODUCTION

Further details of the approach used in setting ULs are given in the FNB:IOM publication Dietary
Reference Intakes. A risk assessment model for establishing upper intake levels for nutrients (1998b) and
in the relevant nutrient chapters of the DRI publications.

The uses of the various NRVs are summarised in the table below that was adapted from the FNB:IOM
(2000b) publication, Dietary Reference Intakes. Applications in Dietary Assessment. This document also

provides further details of potential applications.

Nutrient Reference Value

For individuals:

For groups:

Estimated Average
Requirement (EAR)

Recommended Dietary
Intake (RDI)

Adequate Intake (Al)

Use to examine the probability that
usual intake is inadequate

Usual intake at or above this level has a
low probability of inadequacy

Usual intake at or above this level has
a low probability of inadequacy.When
the Al is based on median intakes of

healthy populations, this assessment is

Use to estimate the prevalence of
inadequate intakes within a group

Do not use to assess intakes
of groups

Mean usual intake at or above this
level implies a low prevalence of
inadequate intakes. When the Al is
based on median intakes of healthy

made with less confidence populations, this assessment is made

with less confidence

Upper Level of Intake (UL) Usual intake above this level may place
an individual at risk of adverse effects

from excessive nutrient intake

Use to estimate the percentage
of the population at potential risk
of adverse effects from excessive
nutrient intake

In contrast to the US:Canadian approach, the Working Party agreed to retain the traditional concept
of adequate physiological or metabolic function and/or avoidance of deficiency states as the prime
reference point for establishing the EAR and RDIs and to deal separately with the issue of chronic
disease prevention. It was felt that assessing nutrient needs for chronic disease prevention in a
quantitative manner was still problematical. Research findings related to chronic disease prevention
often relate to nutrient mixes or food intake patterns, rather than the intake of individual nutrients.

To address the issue of chronic disease prevention, two additional sets of reference values were
developed for selected nutrients for which sufficient evidence existed. The set dealing with the
macronutrients was adapted from the work of the FNB:IOM DRI review of macronutrients (2002) and is
called the Acceptable Macronutrient Distribution Range (AMDR). The second set of reference values was
termed Suggested Dietary Targets (SDTs). These related to nutrients for which there was a reasonable
body of evidence of a potential chronic disease preventive effect at levels substantially higher than the
EAR and RDI or Al. As the evidence base for chronic disease prevention is mainly derived from studies
and health outcomes in adults, these AMDRs and SDTs apply only to adults and adolescents of 14 years
and over.

AMDR: Acceptable Macronutrient Distribution Range

The AMDR is an estimate of the range of intake for each macronutrient for individuals (expressed as
per cent contribution to energy), which would allow for an adequate intake of all the other nutrients
whilst maximising general health outcome.

SDT: Suggested Dietary Target
A daily average intake from food and beverages for certain nutrients that that may help in prevention
of chronic disease.

Nutrient Reference Values for Australia and New Zealand — Executive Summary 3



INTRODUCTION

THE NUTRIENTS REVIEWED

Having considered emerging evidence on the connections between diet and health and the recent
recommendations from other countries, the preliminary workshops identified more than 40 nutrients
for the Working Party to consider. The document Recommended Dietary Intakes for use in Australia
(NHMRC 1991), which had also been adopted for use in New Zealand, contained recommendations for
19 nutrients and dietary energy. During this review, dietary energy requirements and requirements for
the nutrients were considered. Those for which values were set are listed below:

Macronutrients Vitamins Minerals & trace elements

Energy Vitamin A Calcium

Protein Thiamin Chromium

Fat (for infants only) Riboflavin Copper

n-6 fatty acids (linoleic) Niacin Fluoride

n-3 fatty acids (o-linolenic) Vitamin By lodine

LC n-3 fatty acids (omega-3 Vitamin B, Iron

fats, DHA, DPA, EPA) Folate Magnesium

Carbohydrate (for infants only) Pantothenic acid Manganese

Dietary fibre Biotin Molybdenum

Water Choline Phosphorus
Vitamin C Potassium
Vitamin D Selenium
Vitamin E Sodium
Vitamin K Zinc

In addition to the nutrients listed above, the Working Party also reviewed the literature on total fat (for
ages and life stages other than infancy), carbohydrate (for ages and life stages other than infancy),
cholesterol, arsenic, boron, nickel, silicon and vanadium. For these nutrients or age bands and life
stages, it was agreed that there was little or no evidence for their essentiality in humans. This was
generally in line with the findings of the US:Canadian DRI review recommendations. However, the DRI
reviews set upper limits for some of these nutrients (FNB:IOM 1998, 2001) and the reader is referred to

these for information.

The reviews were based on assessment of the applicability of the recently developed US:Canadian
Dietary Reference Intakes (FNB:IOM 1997, 1998a,b, 2000a,b, 2001, 2002, 2004) to Australia and New
Zealand, with reference to recommendations from other countries such as the UK (1991, 2003),
Germany:Austria:Switzerland (DACH recommendations 2002) and from key organisations such as the

FAO:WHO (200D).
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REFERENCE BODY WEIGHTS

In developing the recommendations it was necessary to standardise body weights for the various age/
gender groups. Assessment of the data on measured body weights and heights for relevant age/gender
categories from the most recent National Nutrition Survey of Australia, 1995 (ABS 1998) and New
Zealand, 1997 and 2002 (MOH 1999, 2003) showed that the body weights were similar to those used

in the earlier US:Canadian DRI publications. From the 2002 publication onwards, the US:Canadian DRI
review panels changed their standard body weights in response to availability of new data showing
markedly lighter body weights than previously used. As the most recent Australian/New Zealand data
more closely resembled those in the earlier US:Canadian reports, these were adopted for use throughout
these recommendations.

The standard body weights for all adults were based on that for 19-30 year olds, although body weight
in most western populations tends to increase throughout adulthood because of increasing body fat.

Gender Age Reference body weight
(ke)
Both 2—6 months 7
Both 7—=11 months 9
Both |-3 years 13
Both 4-8 years 22
Males 9—13 years 40
[4—18 years 64
9+ years 76
Females 9—13 years 40
|4-18 years 57
9+ years 6l
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EXTRAPOLATION PROCESSES

Experimental data are often only available for a limited age/gender group. The setting of
recommendations for other groups may require extrapolation of the data. This is sometimes based on
energy requirements, but more commonly on a metabolic body weight. In extrapolating data from one
group to another, the processes and formulae used were those developed by the US:Canadian DRI
panels unless otherwise indicated in the text.

Extrapolations from adult Estimated Average Requirements (EAR) to children’s requirements were mostly
done using the formula:

EAR,,, = EAR

adult

x F

where F = (Weight;o/Weight,,,)%"> x (1 + growth factor).

The growth factors used were 0.3 from 7 months to 3 years of age and 0.15 for 4-13 years of age for
both genders. For boys aged 14—18 years, the growth factor used was 0.15 but for girls of this age, the
growth factor was set at zero.

When extrapolating from the Adequate Intake (AD for younger infants aged 0-6 months, to older infants
aged 7-12 months, the formula used was:

AI7—12 months = AIO—6 months X F

Wher eF (Weight7—12 m()nths/ Welght0—6 rnonths>075

When estimating the Upper Level of Intake for children, the UL was extrapolated down from the adults
UL using the formula:

ULchild = ULadult X <Weightchild/ V(/eightadult)o75

This allows both body mass and metabolic differences between adults and children to be incorporated
as necessary. More details can be found in the methodology sections of the US:Canadian FNB:IOM
reports.

IMPLICATIONS

The implications for adoption of these revised NRVs include:

e The need to address ongoing education of both health and food industry professionals in the end
use of the various reference values and related tools for their use.

e The need to update a number of documents and educational tools based on the previous RDIs,
including:

- The NHMRC Core Food Groups analysis (NHMRC 1994)

= The Australian Guide to Healthy Eating and the Dietary Guidelines for Australian Adulls, the
Australian Guidelines for Children and Adolescents in Australia and the Dietary Guidelines for
Older Australians

- The New Zealand Food and Nutrition Guidelines for the ages and stages of the lifecycle.
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In Australia, the Core Food Groups analysis addressed the translation of the nutrient
recommendations into amounts of core foods (eg cereals, fruits and vegetables, meats, fish, poultry,
dairy, fats and oils) required to meet these nutrient recommendations in Australia. These in turn
were used as the basis for the development of the Australian Guide to Healthy Eating and the
Australian Dietary Guidelines for Adults, the Dietary Guidelines for Children and Adolescents in
Australia and the Dietary Guidelines for Older Australians.

New Zealand has Food and Nutrition Guidelines covering the ages and stages of the lifecycle. There
are currently seven in the series including infants and toddlers (0-2 years), children (2-12 years),
adolescents, pregnant women, breastfeeding women, adults and older people. These publications
include a background paper for health professionals and an accompanying health education
pamphlet for the public.

The interrelationships between these various recommendations and the underpinning evidence are
shown in Figure 1.

The need for regular monitoring of dietary intake and nutrient status in the population, including the
use of fortified foods and supplements, to underpin the ongoing revisions of the NRVs, notably the
Adequate Intake values which, by definition, are often based on population median dietary intakes.

The need for research funds to enable more accurate assessment of requirements for both
sustenance and prevention of chronic disease, including studies on issues such as biomarkers for
nutritional status and nutrient bioavailability, and adverse effects of high intakes.

The need to update and expand existing food databases for the analysis of national nutrition survey
data, including information on the levels of fortification in foods.

The need to change computerised dietary analysis programs that use the existing RDI values as
reference values.

The need for the redevelopment of relevant standards for the use of NRVs for food legislative
purposes, including issues such as food labelling and food fortification.

The need to consider the implications of changes in the NRVs for the food and dietary
supplementation industry.

Nutrient Reference Values for Australia and New Zealand — Executive Summary 7
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Observations of
populations

Dietary intakes from
national surveys

Extrapolation from other
populations

\ i Y

Animal and human
experimentation

Chronic/deficiency disease,
Epidemiology/intervention

Nutrient Reference Values

Amount of nutrients required on an average daily
basis for adequate physiological function and
prevention of deficiency disease (EAR, RDI or AD)
or chronic disease prevention (AMDR or SDT).

Include a UL

i

]

NHMRC Core Food Group Analysis
Food types and amounts required based on NRVs
— computer simulation using food databases and
national nutrition survey data

i

Australian Guide to Healthy Eating

Practical interpretation of Core Food Group analysis
and graphic display

Dietary Guidelines
for Australians

&

New Zealand Food and
Nutrition Guidelines

(for various ages
and life stages)

Public health advice
about the dietary
practices that can

optimise health and
well-being in the

community.

Takes into account
existing food cultures,
cultural diversity,
sustainability, and cost

FIGURE |. INTERRELATIONSHIPS BETWEEN THE EVIDENCE BASE, NRVS, CORE FOOD GROUP ANALYSIS, DIETARY
AND FOOD GUIDELINES AND HEALTHY EATING GUIDES
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WHAT ARE THE IMPLICATIONS OF CHANGES IN RECOMMENDATIONS FOR
CERTAIN NUTRIENTS?

Consumption of a diet conforming to the NRVs need not, in itself, be more expensive for the individual
(Baghurst 2003), however addressing the needs for implementation outlined above will involve ongoing
costs that are difficult to quantify. The financial expense associated with inadequate nutrition in the
community is likely to far outweigh that of implementing the necessary changes. Crowley et al (1992)
have estimated the economic cost of diet-related disease in Australia in terms of both direct health care
(hospitals, medical expenses, allied health professional services, pharmaceutical expenses and nursing
homes) attributable to diet and indirect costs (due to sick leave and the net present value of forgone
earnings due to premature death). The estimate of direct costs, excluding consideration of alcohol, was
$1,432 million and that for indirect, $605 million, giving a total of $2,037 million for 1989-1990.

The RDI for some nutrients has substantially increased from that in the previous edition due to the
availability of new data or changes in the way needs are assessed. In the past, needs at the individual
level were often assessed in the practical situation by reference to 70% RDI in the absence of a specific
EAR value. The NHMRC Core Food Group assessment, which is the basis for the Australian Guide

to Healthy Eating, was also modelled on 70% RDI. In the background papers to the previous RDIs
(Truswell et al 1990), figures called Lower Diagnostic Levels were given for some nutrients, but these
were not officially adopted. They were used to derive the previous RDIs with ‘generous factors’ to
accommodate variation in absorption and metabolism. They were therefore not used in practice. The
existence of a specific EAR in the current NRVs overcomes the need to extrapolate from the RDI when
attempting to assess adequacy of individual diets.

The new RDI for iron in young women of 18 mg/day appears to have increased from the previous
RDI (12-16 mg/day), however the EAR for this group (of 8 mg/day) is actually less than 70% of the
old RDI of 8.4-11.2 mg/day. This reflects the very high variability in iron requirements in this group
because of variability in menstrual loss. Thus if 70% RDI had been used in the past as a benchmark for
assessing the needs of individuals, the apparent requirement would likely have decreased somewhat.
For pregnant women, 70% of the old RDI was 15.4-29.0 mg/day whilst the new EAR is 22.0 mg/day.
For lactation, 70% of the old RDI was 8.4-11.2 mg/day but the new EAR is 6.5 mg/day.

In the case of zinc, another nutrient known to be borderline for adequacy in the community, the
estimate of average needs for men has risen from 8.4 mg/day (70% old RDD to 12 mg/day (EAR) but
that for women has fallen from 8.4 mg/day (70% old RDD to 6.5 mg/day, partly due to recognition that
absorptive capacity for zinc varies across the genders and that men have significant losses in semen.

The EAR is well above 70% of the previous RDI for other nutrients, including the B vitamins thiamin,
niacin, riboflavin, vitamin B, and B,,, calcium and magnesium, which are all about 50% higher, and
folate, which is about 100% higher, than 70% of the respective old RDIs. The increase in the B vitamin
reference values reflects the ways they were set in the earlier version. In the 1981-1989 RDIs, the values
for B vitamins were generally set in relation to energy needs for thiamin, riboflavin and niacin or protein
needs for vitamin B,. Energy and protein needs were, in turn, set on figures recommended at that time
by the FAO:WHO. The EARs for B vitamins in the current reference values were set using the results

of metabolic studies with specific biochemical endpoints in blood, tissues or urine related to potential
deficiency states, or depletion-repletion studies.

For folate, the higher RDI marks a return to the RDI that was in place in Australia before the 1981-1989
revision, when it was lowered from 400 pg to 200 pg/day on the basis that the amount of absorbed
folate required to treat or fully prevent deficiency disease was 100 pg/day, that the average absorption
from food was 50% and that average total folate consumption in Britain and North America at that time
was about 200 pg/day. Other countries such as the US and Germany had an RDI of 400 pg at that time
(although they later reduced it) as they felt that the availability of folate was between 25% and 50% and
that 100-200 pg absorbed folate/day were needed.

Nutrient Reference Values for Australia and New Zealand — Executive Summary 9
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The new Australian/NZ RDI for folate is based on the current recommendations from the US and
Canada and new data on dietary intake in relation to maintenance of plasma folate, erythrocyte folate
and homocysteine levels that suggest a need for about 300 pg/day. The folate RDI is expressed in terms
of dietary folate equivalents in recognition of the difference in bioavailability between food folate and
folic acid. The latter, which is the form used for supplements and fortification of foods, is twice as well
absorbed as food folate.

In relation to calcium, the difference between the old and new RDIs relates almost entirely to the
recognition that losses through sweat of some 60 mg/day were not accounted for in previous estimates.
The additional intake required to account for the decrease in absorption of calcium with increased
intake is 320 mg.

In the case of magnesium, the new EARs and RDIs were based on maintenance of whole body
magnesium over time from balance studies mostly published since the last Australian/New Zealand

RDIs were set. Recent studies of people on total parenteral nutrition that indicated lower needs than
earlier balance studies were also considered. In the background paper for the earlier magnesium RDI for
Australia, Dreosti stated “more, conventional magnesium balance studies are necessary at this stage in
order to resolve the question of requirements” (Truswell et al 1990).

Thus, the increased requirements for some nutrients since the previous revision are based on data not
available at the time or on a different approach to assessing needs. This outcome may appear to imply
that people need to consume more food at a time when obesity is a major public health problem in
the community. However, achievement of the new RDIs requires the consumption of different types of
foods, not the consumption of more food. If energy-dense, nutrient-poor foods and drinks are replaced
with plenty of vegetables, fruits and wholegrain cereals, moderate amounts of lean meats, fish, poultry
and reduced fat dairy foods and small amounts of polyunsaturated or monounsaturated fats and oils as
well as plain water, then all the nutrients required can be obtained within energy requirements.

It should be remembered also that increased levels of activity make dietary choices more flexible and
have the benefits of assisting in the maintenance of acceptable body weight and reducing a range of
chronic diseases.
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SUMMARY TABLES

TABLE |. ESTIMATED ENERGY REQUIREMENTS (EERs) OF INFANTS AND YOUNG CHILDREN

Age Reference weight EER
(months) (kg) (kJ/day)
Boys Girls Boys Girls
I 4.4 4.2 2,000 1,800
2 53 4.9 2,400 2,100
3 6.0 55 2,400 2,200
4 67 6.1 2,400 2,200
5 7.3 6.7 2,500 2,300
6 79 7.2 2,700 2,500
7 84 7.7 2,800 2,500
8 89 8.1 3,000 2,700
9 9.3 85 3,100 2,800
10 9.7 89 3,300 3,000
[ 10.0 9.2 3,400 3,100
12 10.3 9.5 3,500 3,200
15 [1.] 10.3 3,800 3,500
18 1.7 1.0 4,000 3,800
21 2.2 1.6 4,200 4,000
24 12.7 12.1 4,400 4,200

Adapted from FNB:IOM (2002). Reference weights from Kuczmarski et al (2000)
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TABLE 2. ESTIMATED ENERGY REQUIREMENTS (EERs) FOR CHILDREN AND ADOLESCENTS USING BMR

PREDICTED FROMWEIGHT, HEIGHT AND AGE

Age Reference  Reference  BMR® PAL PAL PAL PAL PAL PAL
Guide? weight? height
M)/ 1.24 .44 .64 .84 2.0¢ 2.24
Years kg m day
Bed Very Light Moderate  Heavy  Vigorous
rest sedentary
Boys
14.3 0.95 34 4.2 4.9 5.6 6.3 6.9 7.6
4 16.2 1.02 36 44 52 59 6.6 7.3 8.1
5 18.4 1.09 38 4.7 55 62 7.0 7.8 8.5
6 20.7 [.15 4.1 5.0 58 6.6 74 8.2 9.0
7 23.1 1.22 4.3 52 6.1 7.0 7.8 8.7 9.5
8 25.6 1.28 4.5 55 64 7.3 82 9.2 10.1
9 28.6 [.34 4.8 59 6.8 7.8 8.8 9.7 10.7
10 319 1.39 5.1 6.3 7.3 83 9.3 10.4 1.4
I 359 |.44 54 6.6 7.7 8.8 9.9 1.0 12.0
12 40.5 1.49 5.8 7.0 82 9.3 10.5 1.6 12.8
13 45.6 1.56 6.2 7.5 8.7 10.0 1.2 2.4 13.6
14 510 |.64 6.6 8.0 9.3 10.6 1.9 13.2 14.6
15 56.3 .70 7.0 8.5 9.9 1.2 12.6 14.0 [5.4
6 60.9 1.74 7.3 89 10.3 1.8 13.2 4.7 16.2
|7 64.6 .75 7.6 9.2 10.7 122 13.7 152 6.7
18 672 1.76 7.7 94 10.9 12.5 14.0 15.6 17.1
(Continued)

The height and/or weight to age ratio may differ markedly in some ethnic groups. In this case, if BMI is in the acceptable range, it would be
more relevant to use body weight as the main guide to current energy needs

Reference weights from Kuczmarski et al (2000). See also FNB:IOM (2002)
Estimated using Schofield (1985) equations for weight, height and age group 3—-10, 10-18.

PALs (Physical Activity Levels) incorporate relevant growth factor for age

16
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TABLE 2. (CONT’D) ESTIMATED ENERGY REQUIREMENTS (EERs) FOR CHILDREN AND ADOLESCENTS USING
BMR PREDICTED FROM WEIGHT, HEIGHT AND AGE

Age Reference  Reference  BMRc® PAL PAL PAL PAL PAL PAL
Guide? weight? height
M)/ .24 .44 .64 .84 2.0d 2.24
Years kg m day
Bed Very Light Moderate Heavy Vigorous
rest sedentary
Girls

3 13.9 0.94 32 39 4.5 53 5.8 64 7.1

4 15.8 1.01 34 4.1 4.8 55 6.1 6.8 7.5

5 179 1.08 36 4.4 5.1 57 6.5 7.2 79

6 202 [.15 38 4.6 54 6.1 69 7.6 84

7 22.8 [.21 4.0 4.9 5.7 6.5 7.3 8.1 89

8 25.6 1.28 4.2 52 6.0 69 7.7 8.6 9.4
9 290 1.33 4.5 55 64 7.3 8.2 9.1 10.0
10 329 1.38 4.7 57 6.7 7.6 85 9.5 10.4
[l 372 [.44 4.9 6.0 70 8.0 9.0 10.0 [1.0
12 41.6 [.51 52 6.4 74 8.5 9.5 10.6 1.6
I3 45.8 [.57 55 6.7 7.8 8.9 10.0 [1.1 12.2
14 49.4 1.60 5.7 6.9 8.1 9.2 10.3 1.5 12.6
I5 520 [.62 5.8 7.1 8.2 94 10.6 1.7 12.9
16 539 1.63 59 7.2 84 9.5 10.7 1.9 13.1
|7 55.1 1.63 59 7.2 8.4 9.6 10.8 12.0 132
18 562 1.63 6.0 7.3 85 9.7 10.9 12.1 133

2 The height and/or weight to age ratio may differ markedly in some ethnic groups. In this case, if BMl is in the acceptable range, it would be
more relevant to use body weight as the main guide to current energy needs

b Reference weights from Kuczmarski et al (2000). See also FNB:IOM (2002)
¢ Estimated using Schofield (1985) equations for weight, height and age group 3—10, 10—18.
4 PALs (Physical Activity Levels) incorporate relevant growth factor for age
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TABLE 3. ESTIMATED ENERGY REQUIREMENTS OF ADULTS USING PREDICTED BMR X PAL

Age BMI = BMR Physical activity level (PAL)® BMR Physical activity level (PAL)®
22.02
yr MJ/d Males MJ/d Females
M)/day M)/day
Ht Wt Male 12 14 16 18 20 22 Female 12 14 16 18 20 22
(m) (kg)
19- 5 495 = - - - - - - 52 61 7.1 82 92 102 112
30
.6 563 6.4 77 90 103 116 129 142 56 66 77 88 99 Il 122

.7 63.6 6.9 83 97 110 124 138 152 6.0 72 84 96 108 120 132
18 713 74 89 103 118 133 148 163 6.5 77 90 103 116 129 142

19 794 79 95 1Ll 126 142 158 174 7.0 84 97 1Ll 125 139 53
20 880 8.4 0.1 118 135 152 169 186 — — — — — — —
31- 1.5 495 — - - - - - - 52 63 73 84 94 104 |15
50
.6 563 6.4 76 89 102 114 127 140 55 65 76 87 98 109 120
.7 636 6.7 80 94 107 121 134 148 5.7 68 80 9.1 103 114 125
1.8 713 7.1 85 99 |13 127 142 156 6.0 72 83 95 107 119 3.1
1.9 794 7.5 9.0 104 119 134 149 164 6.2 75 87 100 112 125 137
20 880 79 95 1.0 126 142 158 173 _ _ _ = = = =
51- .5 495 = - - - - - - 4.9 60 69 79 89 98 109
70
.6 563 58 70 82 93 104 115 127 52 62 73 83 93 104 114
.7 63.6 6.1 73 86 98 IlL.lI 123 136 54 65 76 87 98 107 120
18 713 6.5 78 9.1 104 117 131 |44 5.7 69 80 9.1 103 |14 126
19 794 69 83 96 Il 124 138 152 6.0 72 84 96 108 120 132
20 880 7.3 88 102 117 132 147 lé.l = = = = = = =
>70 .5 495 — - - - - - - 4.6 56 65 74 83 93 102

.6 563 52 63 73 83 94 104 |15 49 59 69 78 88 98 108
.7 636 5.6 67 78 89 100 112 123 52 62 72 83 93 103 |14
1.8 713 6.0 7.1 83 95 107 [I19 3. 55 66 77 87 98 109 120
1.9 794 6.4 76 89 102 114 127 140 5.8 69 81 92 104 115 127
20 880 6.8 81 95 108 122 135 149 = = = = - - -

3 ABMI of 22.0 is approximately the mid point of the WHO (1998) healthy weight range (BMI 18.5-24.9)
b Physical activity level (PAL) of 1.2 (bed rest) to 2.2 (very active or heavy occupational work).

PALs of 1.75 and above are consistent with good health. PALs below |.4 are not compatible with moving around freely or earning a living.
PALs above 2.5 are difficult to maintain for long periods.

Note: the original Schofield equations from which these tables were derived (Schofield 1985) used 60+ years as the upper age category.
For people aged 5170 years, the estimates were derived by averaging those for the adults (31-50 years) and older (>70 years) adults.
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SUMMARY TABLES

TABLE 10. INFANTS 0-6 MONTHS

Als only are set for infants aged 0-6 months based on the content of breast milk in healthy mothers assuming a breast
milk volume of 780 ml/day and rounding where appropriate (reference body weight 7 kg).

Nutrient Adequate Intake Average breast milk concentration used in estimations of Al
(per day)
Protein 0g 12.7 g/l
(1.43g/kg body weight)
Total fat 3lg 40 g/l
n-6 fats 44 g 5.6¢lL
n-3 fats 05¢g 0.63 g/l
LC n-3 (omega) None set
Carbohydrate 60g 74 g/l
Dietary fibre None set
Water 07L Breast milk is 87% water
Vitamin A as retinyl 250ug 310 g/l
esters
Thiamin 0.2 mg 0.21 mg/L
Riboflavin 0.3 mg 0.35 mgl/L
Niacin 2 mg preformed niacin 1.8 mglL preformed niacin
Vitamin B, 0.1 mg 0.13 mgl/L
Vitamin B, 0.4 pg 0.42 pg/L
Folate (Dietary Folate | 65 g 85 g/l
Equivalents
Pantothenate .7 mg 2.2 mg/L
Biotin 5 g 6 g/l
Choline 125 mg 160 mg/L
Vitamin C 25 mg 30 mg/L
Vitamin D 5 g Based on lowest dietary intake associated with mean serum
25(0H)D greater than | Img/L assuming little exposure to
sunlight
Vitamin E 4 mg 4.9 mg/L
(o tocopherol eq uivs)
Vitamin K 2 g 2.5 pg/L
Calcium 210 mg 264 mg
Chromium 0.2 yg 0.25 ug/L
Copper 0.2 mg/day 0.25 mglL
Fluoride 0.0l mg 0.013 mg/L
lodine 90 pg I'15 ugll

(Continued)
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TABLE 10. (CONT’D) INFANTS 0-6 MONTHS

Nutrient Adequate Intake Average breast milk concentration used in estimations of Al
(per day)

Iron 0.2 mg 0.26 mg/L. Iron in formula is much less bioavailable (only 10-
20% that of breast milk) so intake will need to be significantly
higher

Magnesium 30 mg 34 mg/mL

Manganese 0.003 mg (3 pg) 3.5ugl/l

Molybdenum 2 yg 2 g/l

Phosphorus 100 mg 124 mgl/L

Potassium 400 mg 500 mg/L

Selenium 12 pg I5 pg/L

Sodium 120 mg 160 mg

Zinc 2mg 2.5 mg/L (in early months). Absorption of zinc is higher from
breast milk than cow’s milk or soy-based based formula but
these formulas generally have a much higher content of zinc
which compensates for this.
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TABLE 1. INFANTS 7-12 MONTHS

Als only are set for most nutrients based on estimates of intake from breast milk (600mL/d assumed) and

complementary food (based on usual daily amounts consumed as detailed in FNB:IOM DRI publications) or, where intake
data are not available or are unreliable, by extrapolation from younger infants or adults on a metabolic body weight basis
or by factorial calculation.

Nutrient Adequate Intake Basis of estimate
(per day)
Protein 14 g Breast milk I'I g/L; 7.1 g from food
(1.6 mg/kg body weight)

Total fat 30¢g Breast milk 40 g/L; 5.7 g from foods

n-6 fats 46¢ Breast milk 5.6 g/L; 1.2 g from food

n-3 fats 05¢g Breast milk 0.63 g/L; 0.1 g from food

LC n-3 (omega) None set

Carbohydrate 95¢g Breast milk 74 g/L; 51 g from foods

Dietary fibre None set

Water (total) 800 mL From breast milk, formula, food, plain water and other beverages
including 0.6 L as fluids

Vitamin A as 430 pg Breast milk 310 pg/l; 244 g from foods

retinol equivalents

Thiamin 03 mg Estimated by extrapolation from younger infants and adults as
intake data estimates were unreasonably high

Riboflavin 04 mg As above estimated by extrapolation

Niacin Equivs. 4 mg Limited data so derived from adult data on metabolic body weight
basis

Vitamin By 03 mg Extrapolated from younger infants

Vitamin B, 0.5 pg Extrapolated from younger infants. Vegan mothers need B2
supplementation throughout pregnancy and lactation; if they do not
take supplements, their infants will require supplements from birth

Folate (Dietary 80 pg Extrapolated from younger infants and adults

Folate Equivs)

Pantothenate 2.2 mg Extrapolated from younger infants

Biotin 6 ug Extrapolated from younger infants

Choline 150 mg Extrapolated from younger infants and adults

Vitamin C 30 mg Extrapolated from younger infants

Vitamin D 5 pg Based on younger infant needs

Vitamin E (ot TE) 5mg Extrapolated from younger infants

Vitamin K 2.5 ug Derived from younger infants

Calcium 270 mg Breast milk 210 mg/L; 140 mg from foods

Chromium 55 g Breast milk 0.25 ug/L; additional amount added based on energy
needs as food intake data insufficient

Copper 022 mg Breast milk > 200 pg/L; 100 g from foods

(Continued)
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TABLE | 1. (CONT’D) INFANTS 7-12 MONTHS

Nutrient Adequate Intake Basis of estimate
(per day)
Fluoride 0.5 mg Based on caries prevention data at 0.05 mg/kg/day
lodine 10 pg Extrapolated from younger infants
[ron 7 mg Set by modelling components of iron requirements. Absorption
higher from mixed Western diet (18%) than vegetarian (10%) thus
vegetarian infants will need higher intakes.
Magnesium 75 mg Breast milk 34 mg/L; 55 mg/day foods
Manganese 0.6 mg Based on total consumption estimates and extrapolation from
adults
Molybdenum 3 g Extrapolated from younger infants
Phosphorus 275 mg Breast milk | 24 mg/L; food 200 mg/day
Potassium 700 mg Breast milk 500 mg/L; food 440 mg/day
Selenium I5 pg Extrapolated from younger infants
Sodium 170 mg Extrapolated from younger infants
Zinc EAR  25mg Set by factorial calculation including estimates of endogenous zinc
RDI 30 mg loss; growth needs; absorption estimates. Absorption is higher on

mixed Western diets than on vegetarian diets so vegetarians will
need diets approximately 50% higher in zinc
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TABLE 12. CHILDREN 1-3 YEARS

Nutrient Estimated Recommended Adequate Basis of estimate
Average Dietary Intake Intake
Requirement (per day) (per day)
(per day)
Protein 12g (092 g/kg) | 14g (1.08 g/kg) - Factorial method including amounts
CV of 12% needed for growth and maintenance.
Total fat - - - Essentiality relates to type of fat only
Linoleic acid - - 50¢ Median population intakes
o-linolenic - - 05¢ Median population intakes
LC n-3 (omega) | - - 40 mg Median population intakes
Carbohydrate - - - Limited data re essentiality on which
to set EAR/RDI or Al
Dietary fibre - - 4¢ Median population intakes including
an allowance for resistant starch
Water - - Total 4L Median population intakes
Fluids 1.0 L (total includes water in foods)
Vitamin A 210 pg 300 pg - Computational method of FNB:IOM, 2001
as retinol CV 20% based on amount of dietary vitamin A
equivalents required to maintain a given body pool
size in well-nourished subjects
Thiamin 0.4 mg 0.5 mg - Extrapolated from adult data on
CV 10% a metabolic body weight basis
Riboflavin 0.4 mg 05 mg - Extrapolated from adult data on
CV 1-0% a metabolic body weight basis
Niacin Equivs. 5mg 6 mg Extrapolated from adult data on
CV 15% a metabolic body weight basis
Vitamin By 0.4 mg 0.5 mg - Extrapolated from adult data on
CV 10% a metabolic body weight basis
Vitamin B, 0.7 ug 0.9 pg - Extrapolated from adult data on
CV 10% a metabolic body weight basis.
Vegan children will need supplementation
Folate (Dietary 120 pg 150 pg Extrapolated from adult data on
Folate Equivs) CV 10% a metabolic body weight basis
Pantothenate - - 3.5 mg Median population intakes
Biotin - - 8 ug Extrapolated from infant Al using
relative body weights with an allowance
for growth
Choline - - 200 mg Extrapolated from adult data on a body
weight basis allowing for growth needs
Vitamin C 25 mg 35mg - Interpolated from adult and infant
CV 20% data following the approach of
FAO:WHO 2002.
Vitamin D* - - 5 pg Extrapolated from data in older

children with limited sunlight exposure

(Continued)
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TABLE 12. (CONT’'D) CHILDREN -3 YEARS

Nutrient Estimated Recommended Adequate Basis of estimate
Average Dietary Intake Intake
Requirement (per day) (per day)
(per day)

Vitamin E (TE) | - - 5mg Median population intakes

Vitamin K - - 25 pg Median population intakes

Calcium 360 mg 500 mg - Modelling based on components such

CV 15% as accumulation of total body calcium,
urinary losses, dermal losses and daily
skeletal increments

Chromium - - Il g Extrapolated from adult data on a
body weight basis; adult data derived
using chromium content/ 1000 kj from
experimental diets applied to median
population energy intake for this
age group

Copper - - 0.7 mg Median population intakes

Fluoride - - 0.7 mg Based on data relating fluoride intake
to dental caries status

lodine 65 pg 90 pg - Based on balance studies

CV 20%

[ron ** 4 mg 9 mg - Based on modelling requirements
assuming 4% absorption; EAR set on
50t percentile of requirement; RDI set
on 97.5 percentile

Magnesium 65 mg 80 mg - Extrapolated from balance studies for

CV 10% older age groups on a body weight and
growth basis

Manganese - - 2 mg Median population intakes

Molybdenum 13 g |7 pg - Extrapolated on a body weight basis

CV 15% from balance studies in adults

Phosphorus 380 mg 460 mg - Based on estimates of body accretion

CV 10% using tissue composition data and
growth rates

Potassium - - 2000 mg Median population intakes

Selenium 20 pg 25 ug - Extrapolated from adult data assessing

CV 10% intakes required to maintain adequate
plasma glutathione peroxidase

Sodium - - 200-400 mg Extrapolated from intakes required in
adults to maintain sodium balance with
a generous margin for acclimatisation to
hot climates; adjusted for median energy
intake at this age

Zinc % 2.5 mg 3.0 mg - Factorial method based on intestinal,

CV 10% urinary, skin and semen losses and
estimated absorption rates of 24% for
boys and 31% girls

* With regular sun exposure there would not be a need for dietary vitamin D

ok Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher

##% - Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher
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TABLE |3. CHILDREN 4-8 YEARS

Nutrient Estimated Recommended Adequate Basis of estimate
Average Dietary Intake Intake
Requirement (per day) (per day)
(per day)
Protein 16 g (0.73 g/lkg) | 20 g (091 g/ke) - Factorial method including amounts
oV 1% needed for growth and maintenance
Total fat - - - Essentiality relates to type of fat only
Linoleic acid - - 80¢g Median population intakes
a-linolenic - - 08¢ Median population intakes
LC n-3 (omega) | - - 55 mg Median population intakes
Carbohydrate - - - Limited data re essentiality on which to set
EAR/RDI or Al
Dietary fibre - - I8¢ Median population intakes including an
allowance for resistant starch
Water Total 1.6 L | Median population intakes (total includes
Fluids 1.2 L | waterin foods)
Vitamin A 275 pg 400 pg Computational method of FNB:IOM, 2001
as retinol CV 20% based on amount of dietary vitamin A
equivalents required to maintain a given body pool
size in well-nourished subjects
Thiamin 0.5 mg 0.6 mg Extrapolated from adult data on a
CV 10% metabolic body weight basis
Riboflavin 0.5 mg 0.6 mg Extrapolated from adult data on a
CV 10% metabolic body weight basis
Niacin Equivs. 6 mg 8 mg Extrapolated from adult data on a
CV 15% metabolic body weight basis
Vitamin By 0.5 mg 0.6 mg - Extrapolated from adult data on a
CV 10% metabolic body weight basis
Vitamin B, 1.0 pg 1.2 ug - Extrapolated from adult data on a
CV 10% metabolic body weight basis.
Vegan children will need supplementation
Folate (Dietary 160 pg 200 pg - Extrapolated from adult data on a
Folate Equivs) CV 10% metabolic body weight basis
Pantothenate - - 4 mg Median population intakes
Biotin - - 12 ug Extrapolated from infant Al using relative
body weights with an allowance for growth
Choline - - 250 mg Extrapolated from adult data on a body
weight basis allowing for growth needs
Vitamin C 25 mg 35mg - Interpolated from adult and infant
CV 20% data following the approach of
FAO:WHO 2002
Vitamin D* - - 5 g Extrapolated from data in older children
with limited sunlight exposure
Vitamin E ( TE) | - - 6 mg Median population intakes

(Continued)
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TABLE 13. (CONT’D) CHILDREN 4-8 YEARS

Nutrient Estimated Recommended Adequate Basis of estimate
Average Dietary Intake Intake
Requirement (per day) (per day)
(per day)
Vitamin K - - 35 g Median population intakes
Calcium 520 mg 700 mg - Modelling based on components such as
CV 15% accumulation of total body calcium, urinary
losses, dermal losses and daily skeletal
increments
Chromium - - I5 pg Extrapolated from adult data on a
body weight basis; adult data derived
using chromium content/ 1 000 kj from
experimental diets applied to median
population energy intake for this
age group
Copper - - 1.0 mg Median population intakes
Fluoride - - 1.0 mg Based on data relating fluoride intake to
dental caries status
lodine 65 pg 90 ug - Based on balance studies
CV 20%
[ron** 4 mg 10 mg Based on modelling requirements
assuming 8% absorption; EAR set on 501
percentile of requirement; RDI set on 97.5
percentile
Magnesium 110 mg 130 mg Extrapolated from balance studies for
CV 10% older age groups on a body weight and
growth basis
Manganese - - 2.5 mg Median population intakes
Molybdenum |7 ug 22 ug - Extrapolated on a body weight basis from
CV 15% balance studies in adults
Phosphorus 405 mg 500 mg - Based on estimates of body accretion
CV 10% using tissue composition data and growth
rates
Potassium - - 2300 mg Median population intakes
Selenium 25 pg 30 pg - Extrapolated from adult data assessing
CV 10% intakes required to maintain adequate
plasma glutathione peroxidase
Sodium - - 300-600 mg Extrapolated from intakes required in
adults to maintain sodium balance with
a generous margin for acclimatisation to
hot climates; adjusted for median energy
intake at this age
Zinc¥** 3mg 4 mg - Factorial method based on intestinal,
CV 10% urinary, skin and semen losses and

estimated absorption rates of 24% for
boys and 31% girls

*  With regular sun exposure there would not be a need for dietary vitamin D

#%  Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher

##% Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher
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TABLE 14. CHILDREN AND ADOLESCENTS 9-13 YEARS
Nutrient Estimated Average | Recommended Adequate Basis of estimate
Requirement Dietary Intake Intake
(per day) (per day) (per day)
Protein Boys 3lg Boys 40 ¢ - Factorial method including amounts
(0.78 g/kg) (0.94 g/kg) needed for growth and maintenance
Girls 24 ¢ Girls 35¢
0.61 g/kg) (0.87 glkg)
CV 12%
Total fat - - - Essentidlity relates to type of fat only
Linoleic acid - - Boys 10g Median population intakes
Girls 8¢
o-linolenic - - Boys 10g Median population intakes
Girls 08¢
LCn-3 - - Boys 70 mg | Median population intakes
(omega) Girls 70 mg
Carbohydrate | - - - Limited data re essentiality on which to set
EAR/RDI or Al
Dietary fibre - - Boys 24¢ Median population intakes including an
Girls 20 ¢ allowance for resistant starch
Water - - Boys Median population intakes (total includes
Total 2.2 L | waterin foods)
Fluids 1.6 L
Girls
Total 19L
Fluids 1.4 L
Vitamin A Boys 445 pg Boys 600 pg - Computational method of FNB:IOM, 2001:
as retinol Girls 420 pg Girls 600 pg based on amount of dietary vitamin A
equivalents CV 20% rgqutlred to mam.tam a given body pool
size in well-nourished subjects
Thiamin Boys 0.7 mg Boys 0.9 mg - Extrapolated from adult data on a
Girls 0.7 mg Girls 0.9 mg metabolic body weight basis
CV 10%
Riboflavin Boys 0.8 mg Boys 0.9 mg - Extrapolated from adult data on a
Girls 0.8 mg Girls 0.9 mg metabolic body weight basis
CV 10%
Niacin Equivs. Boys 9 mg Boys 12 mg - Extrapolated from adult data on a
Girls 9 mg Girls 12 mg metabolic body weight basis
CV 15%
Vitamin By Boys 0.8 mg Boys 1.0 mg - Extrapolated from adult data on a
Girls 0.8 mg Girls 1.0 mg metabolic body weight basis
CV 10%

(Continued)
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TABLE 14. (CONT”D) CHILDREN AND ADOLESCENTS 9-13 YEARS

Nutrient Estimated Average | Recommended Adequate Basis of estimate
Requirement Dietary Intake Intake
(per day) (per day) (per day)
Vitamin B, Boys 1.5 ug Boys 1.8 pg - Extrapolated from adult data on a
Girls 1.5 pg Girls 1.8 ug metabolic body weight basis
CV 10% Vegan children will need supplementation
Folate (Dietary | Boys 250 pg Boys 300 pg - Extrapolated from adult data on a
Folate Equivs) | Girls 250 pg Girls 300 pg metabolic body weight basis
CV 10%
Pantothenate - - Boys 5 mg Median population intakes
Girls 4 mg
Biotin - - Boys 20 ug Extrapolated from infant Al using relative
Girls 20 pg body weights with an allowance for growth
Choline - - Boys 375 mg | Extrapolated from adult data on a body
Girls 375 mg | weight basis allowing for growth needs
Vitamin C Boys 28 mg Boys 40 mg - Interpolated from adult and infant
Girls 28 mg Girls 40 mg data following the approach of
CV 20% FAO:WHO 2002
Vitamin D* - - Boys 5 pg Based on dietary intakes required to
Girls 5 pg maintain defined levels of plasma
25(0H)D in children with limited sunlight
exposure
Vitamin E - - Boys 9 mg Median population intakes
(aTE) Girls 8 mg
Vitamin K - - Boys 45 pg Median population intakes
Girls 45 pg
Calcium Boys Boys - Modelling based on components such as
9-11yrs 800mg | 9-11 yrs 1000 mg accumulation of total body calcium, urinary
[2-13 yrs 1050 mg | 12-13 yrs 1300 mg losses, dermal losses and daily skeletal
Girls Girls inerements
9-11'yrs 800mg | 9-11 yrs 1000 mg
[2-13yrs 1050 mg | 12-13 yrs 1300 mg
CV 15%
Chromium - - Boys 25 ug Extrapolated from adult data on a
Girls 21 pg body weight basis; adult data derived
using chromium content/ 1 000 kj from
experimental diets applied to median
population energy intake for this
age group
Copper - - Boys 1.3 mg | Median population intakes
Girls 1.1 mg

(Continued)
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TABLE 14. (CONT”D) CHILDREN AND ADOLESCENTS 9-13 YEARS

Nutrient Estimated Average | Recommended Adequate Basis of estimate
Requirement Dietary Intake Intake
(per day) (per day) (per day)
Fluoride - - Boys 2mg Based on data relating fluoride intake to
Girls 2 mg dental caries status
lodine Boys 75 ug Boys 120 pg - Based on data extrapolated from adults
Girls 75 pg Girls 120 pg from balance studies
CV 20%
Iron ** Boys 6 mg Boys 8 mg - Based on modelling requirements
Girls 6 mg Girls 8 mg assuming 8% absorption; EAR set on 50
percentile of requirement; RDI set on 97.5
percentile
Magnesium Boys 200 mg Boys 240 mg - Balance studies
Girls 200 mg Girls 240 mg
CV 10%
Manganese - - Boys 3.0 mg | Median population intakes
Girls 2.5 mg
Molybdenum Boys 26 pg Boys 34 pg - Extrapolated on a body weight basis from
Girls 26 pg Girls 34 pg balance studies in adults
CV 15%
Phosphorus Boys 1055 mg Boys 1250 mg - Based on a factorial approach using
Girls 1055 mg Girls 1250 mg tissue accretion data from  longitudinal
CV 10% and cross-sectional studies
Potassium - - Boys 3000 Median population intakes
mg
Girls 2500
mg
Selenium Boys 40 pg Boys 50 pg - Extrapolated from adult data assessing
Girls 40 pg Girls 50 pg intakes required to maintain adequate
CV 10% plasma glutathione peroxidase
Sodium - - Boys Extrapolated from intakes required in
400-800 mg adults to maintain sodium balance with
Girls a generous margin for acclimatisation to
400-800 mg hot c//mates,‘ adjusted for median energy
intake at this age
Zinc*¥* Boys 5 mg Boys 6 mg - Factorial method based on intestinal,
Girls 5 mg Girls 6 mg urinary, skin and semen losses and
estimated absorption rates of 24% for
CV 10%
) boys and 31% girls
* With regular sun exposure there would not be a need for dietary vitamin D

Hok Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher

#%%  Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher
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TABLE 5. ADOLESCENTS 14-18 YEARS

Nutrient Estimated Average Recommended Adequate Basis of estimate
Requirement Dietary Intake Intake
(per day) (per day) (per day)
Protein Boys 49 g (0.76 g/kg) | 65g (0.99 glkg) - Factorial method including amounts
Girls 35 ¢ (0.62 g/kg) | 45g (0.77 g/kg) needed for growth and maintenance
CV 12%
Total fat - - - Essentidlity relates to type of fat only
Linoleic acid - - Boys 12 ¢ Median population intakes
Girls 8¢
a-linolenic - - Boys I.2¢g Median population intakes
Girls 08¢
LCn-3 - - Boys 125 mg Median population intakes
(omega) Girls 85 mg
Carbohydrate - - - Limited data re essentiality on which
to set EAR/RDI or Al
Dietary fibre - - Boys 28¢ Median population intakes including
Girls 22 ¢ an allowance for resistant starch
Water (total) - - Boys Median population intakes (total
Total 2.7L | includes water in foods)
Fluids 1.9 L
Girls
Total 221L
Fluids 1.6 L
Vitamin A Boys 630 pg Boys 900 pg - Computational method of FNB:IOM,
as retinol Girls 485 pg Girls 700 pg 2001: based on amount of dietary
equivalents CV 20% vitamin A required to maintain
? a given body pool size in well-
nourished subjects
Thiamin Boys 1.0 mg Boys 1.2 mg - Extrapolated from adult data on a
Girls 0.9 mg Girls 1.1 mg metabolic body weight basis
CV 10%
Riboflavin Boys |.I mg Boys 1.3 mg - Extrapolated from adult data on a
Girls 0.9 mg Girls I.I mg metabolic body weight basis
CV 10%
Niacin Equivs. Boys 12 mg Boys 16 mg - Extrapolated from adult data on a
Girls 11 mg Girls 14 mg metabolic body weight basis
CV 15%
Vitamin B, Boys I.I mg Boys 1.3 mg - Extrapolated from adult data on a
Girls 1.0 mg Girls 1.2 mg metabolic body weight basis
CV 10%
Vitamin B, Boys 2.0 pg Boys 24 ug - Extrapolated from adult data on a
Girls 2.0 pg Girls 2.4 pg metabolic body weight basis.
CV 10% Vegan children will need
supplementation

(Continued)
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TABLE |5. (CONT’D) ADOLESCENTS 14-18 YEARS

Nutrient Estimated Average Recommended Adequate Basis of estimate
Requirement Dietary Intake Intake
(per day) (per day) (per day)
Folate (Dietary | Boys 330 pg Boys 400 pg - Extrapolated from adult data on a
Folate Equivs) Girls 330 pg Girls 400 pg metabolic body weight basis
CV 10%
Pantothenate - - Boys 6 mg Median population intakes
Girls 4 mg
Biotin - - Boys 30 pg Extrapolated from infant Al using
Girls 25 pg relative body weights with an
allowance for growth and some
population data available from NZ
Choline - - Boys 550 mg Extrapolated from adult data on
Girls 400 mg a body weight basis allowing for
growth needs
Vitamin C Boys 28 mg Boys 40 mg - Interpolated from adult and infant
Girls 28 mg Girls 40 mg data following the approach of
CV 20% FAO:WHO 2002
Vitamin D* - - Boys 5 g Based on dietary intakes required to
Girls 5 pg maintain defined levels of plasma
25(0H)D in children with limited
sunlight exposure
Vitamin E - - Boys 10 mg Median population intakes
(aTE) Girls 8 mg
Vitamin K - - Boys 55 pg Median population intakes
Girls 55 pg
Calcium Boys 1050 mg Boys 1300 mg - Modelling based on components
Girls 1050 mg Girls 1300 mg such as accumulation of total body
CV 15% ca/c:umv, urinary /osses, dermal losses
and daily skeletal increments
Chromium - - Boys 35 pg Extrapolated from adult data on a
Girls 25 pg body weight basis; adult data derived
using chromium content/ 1 000 kj
from experimental diets applied to
median population energy intake
for this
age group
Copper - - Boys 1.5 mg Median population intakes
Girls 1.1 mg
Fluoride - - Boys 3 mg Based on data relating fluoride
Girls 3 mg intake to dental caries status
lodine Boys 95 pg Boys 150 pg - Based on balance studies
Girls 95 pg Girls 150 pg
CV 20%

(Continued)
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TABLE 15. (CONT’D) ADOLESCENTS [4-18 YEARS

Nutrient Estimated Average Recommended Adequate Basis of estimate
Requirement Dietary Intake Intake
(per day) (per day) (per day)
lron** Boys 8 mg Boys Il mg - Based on modelling requirements
Girls 8 mg Girls 15 mg assuming 8% absorption; EAR set
on 50" percentile of requirement;
RDI set on 97.5 percentile
Magnesium Boys 340 mg Boys 410 mg - Balance studies
Girls 300 mg Girls 360 mg
CV 10%
Manganese - - Boys 3.5 mg Median population intakes
Girls 3.0 mg
Molybdenum Boys 33 pg Boys 43 ug - Extrapolated on a body weight basis
Girls 33 pg Girls 43 ug from balance studies in adults
CV 15%
Phosphorus Boys 1055 mg Boys 1250 mg - Based on a factorial approach
Girls 1055 mg Girls 1250 mg using tissue accretion data from
CV 10% /ong/‘tud‘/nal and cross-sectional
studies in younger adolescents
Potassium - - Boys 3600 mg | Median population intakes
Girls 2600 mg
Selenium Boys 60 pg Boys 70 pg - Extrapolated from adult data
Girls 50 pg Girls 60 pg assessing intakes required to
CV 10% mamta(n adequat‘e plasma
glutathione peroxidase
Sodium - - Boys Extrapolated from intakes required
460-920 mg in adults to maintain sodium
Girls balance with a generous margin
for acclimatisation to hot climates;
460-920 mg , , .
adjusted for median energy intakes
at this age
Zinc#Hk Boys || mg Boys 13 mg - Factorial method based on intestinal,
Girls 6 mg Girls 7 mg urinary, skin and semen losses
CV 10% and estimated absorption rates

of 24% for boys and 3 1% girls

*  With regular sun exposure there would not be a need for dietary vitamin D

**  Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher

##% Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher
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TABLE 16. ADULTS 19-30 YEARS

Nutrient Estimated Average Recommended Adequate Intake | Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Protein Men Men - Factorial method including
52 g (0.68 g/kg) 64 g (0.84 g/kg) amounts needed for growth and
Women Wormnen maintenance
37 g (0.60 g/kg) 46 g (0.75 g/kg)
CV 12%
Total fat - - - Essentiality relates to type
of fat only
Linoleic acid - - Men 13¢g Median population intakes
Women 8¢
a-linolenic - - Men 3¢ Median population intakes
Women 0.8 g
LCn-3 - - Men 160 mg | Median population intakes
(omega) Women 90 mg
Carbohydrate - - - Limited data re essentiality on
which to set EAR/RDI or Al
Dietary fibre - - Men 30g Median population intakes
Women 25¢g including an allowance for resistant
starch
Water (total) - - Men Median population intakes
Total 34L (total includes water in foods)
Fluids 2.6 L
Women
Total 2.8 L
Fluids 2.1 L
Vitamin A Men 625 ug Men 900 pg - Computational method of FNB:
. Women 500 pg Women 700 pg IOM, 2001 : based on amount
as retinol , L .
. CV 20% of dietary vitamin A required to
equivalents L . .
maintain a given body pool size
in well-nourished subjects
Thiamin Men 1.0 mg Men .2 mg - Metabolic studies using various
Women 0.9 mg Women |.] mg endpoints such as transketolase
CV 10% activity and urinary thiamine
excretion
Riboflavin Men [.I' mg Men .3 mg - Studies addressing clinical
Women 0.9 mg Women |.] mg deficiency signs and biochemical
vV 10% markers such as EGRAC
(o]
Niacin Equivs. Men 12 mg Men 16 mg - Studies addressing niacin
Women || mg Women 4 mg intake in relation to urine N,
CV 15% methylnicotinamide with a

1 0% decrease allowed for
women for lower energy intakes

(Continued)
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TABLE 16. (CONT’D) ADULTS 19-30YEARS

Nutrient Estimated Average Recommended Adequate Intake | Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Vitamin By Men [.I mg Men .3 mg - Depletion/repletion studies
Women |.] mg Women 1.3 mg
CV 10%
Vitamin B, Men 2.0 pg Men 2.4 ug - Haematological evidence
Women 2.0 ug Women 24 ug and serum B, levels.
CV 10% Strict vegetar/qns WI// need
supplementation with B,
Folate (Dietary | Men 320 pg Men 400 g | - Metabolic balance studies using
Folate Equivs) Women 320 ug Women 400 ug endpoints such as erythrocyte
V0% folate, p/asma folate and
homocysteine levels
Pantothenate - - Men 6 mg Median population intakes
Women 4 mg
Biotin - - Men 30 pg Extrapolated from Al of infants on
Women 25 pg a body weight basis together with
median population intake data
from NZ
Choline - - Men 550 mg | Based on experimental studies
Women 425 mg | of prevention of alanine
aminotransferase abnormalities
and on studies of people on total
parenteral nutrition
Vitamin C Men 30 mg Men 45 mg - EAR set as intake at which body
Women 30 mg Women 45 mg content is halfway between tissue
CV 20% saturation and the point at which
scurvy appears
Vitamin D* - - Men 5 g Based on dietary intakes required
Women 5 pg to maintain defined levels of
plasma 25(0OH)D in adults with
limited sunlight exposure
Vitamin E - - Men 10 mg Median population intakes
(a0 TE) Women 7 mg
Vitamin K - - Men 70 g Median population intakes
Women 60 pg
Calcium Men 840 mg Men [000 mg | - Modelling based on components
Women 840 mg Women 1000 mg such as accumulation of total
body calcium, urinary losses,
CV 109
% dermal losses and daily skeletal
increments
Chromium - - Men 35 pg Derived using chromium
Women 25 ug content/ 1000 kj from

experimental diets applied to
median population energy intake

(Continued)
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TABLE 16. (CONT’D) ADULTS 19-30YEARS

Nutrient Estimated Average Recommended Adequate Intake | Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Copper - - Men |.7 mg | Median population intakes
Women 1.2 mg
Fluoride - - Men 4 mg Based on data relating fluoride
Women 3 mg intake to dental caries status
lodine Men 100 pg Men 150 pg - Based on balance studies
Women 100 pg Women 150 pg
CV 20%
Iron ** Men 6 mg Men 8 mg - Based on modelling requirements
Women 8 mg Women 18 mg assuming | 8% absorption;
EAR set on 50" percentile
of requirement; RDI set on
?7.5 percentile
Magnesium Men 330 mg Men 400 mg | - Balance studies
Women 255 mg Women 310 mg
CV 10%
Manganese - - Men 55mg Median population intakes
Women 5.0 mg
Molybdenum Men 34 pg Men 45 pg - Based on balance studies in young
Women 34 ug Women 45 pg men
CV 15%
Phosphorus Men 580 mg Men 1000 mg | - Based on a graphical
Women 580 mg Women 1000 mg transformation technique assessing
CV 35% intake /evg/ required to reach
lowest point for normal plasma
range
Potassium - - Men 3800 mg | Median population intakes
Women 2800 mg
Selenium Men 60 pg Men 70 ug - Based on intakes required to
Women 50 pg Women 60 pg maintain adequate plasma
CV 10% glutathione peroxidase.
Sodium - - Men Extrapolated from intakes required
460-920 mg in adults to maintain sodium
Women balance with a generous margin
460-920 mg for acclimatisation to hot climate.
Zinc#t* Men 12 mg Men |4 mg - Factorial method based on
Women 6.5 mg Women 8 mg intestinal, urinary, skin and semen
losses and estimated absorption
rates of 24% for men and
31% women
* With regular sun exposure there would not be a need for dietary vitamin D. For people with little exposure to sunlight, a supplement

of 10 ugl/day would not be excessive

Hok Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher

##k - Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher
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TABLE 17. ADULTS 31-50 YEARS

Nutrient Estimated Average Recommended Adequate Intake | Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Protein Men  52g(0.68 g/kg) | 64 g (0.84 g/kg) - Factorial method including
Women 37 g (0.60 g/kg) | 46 g (0.75 g/kg) amounts needed for growth
Vv 2% and maintenance
Total fat - - - Essentiality relates to type
of fat only
Linoleic acid - - Men 3¢ Median population intakes
Women 8¢
a-linolenic - - Men 3¢ Median population intakes
Women 08¢
LCn-3 - - Men 160 mg | Median population intakes
(omega) Women 90 mg
Carbohydrate - - - Limited data re essentiality on
which to set EAR/RDI or Al
Dietary fibre - - Men 0¢g Median population intakes
Women 25¢ including an allowance for
resistant starch
Water - - Men Median population intakes
Total 34L (total includes water in foods)
Fluids 2.6 L
Women
Total 2.8 L
Fluids 2.1 L
Vitamin A Men 625 ug Men 900 pg - Computational method of FNB:
as retinol Women 500 pg Women 700 pg IOM, 2001. based on amount
equivalents CV 20% of QIetqry wtgmm A required Fo
maintain a given body pool size
in well-nourished subjects
Thiamin Men 1.0 mg Men .2 mg - Metabolic studies using various
Women 0.9 mg Women |.I mg endpoints such as transketolase
CV 10% GCUVItY and urinary thiamine
excretion.
Riboflavin Men [.I mg Men [.3 mg - Studies addressing clinical
Women 0.9 mg Women |.I mg deficiency signs and biochemical
V0% markers such as EGRAC
Niacin Equivs. Men 12 mg Men 6 mg - Studies addressing niacin
Women || mg Women 4 mg intake in relation to urine N
methylnicotinamide with a
CV 15%
1 0% decrease allowed for
women for lower energy intakes.
Vitamin By Men l.I mg Men .3 mg - Depletion/repletion studies
Women |.I mg Women [.3 mg
CV 10%

(Continued)
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TABLE 17. (CONT’D) ADULTS 31-50 YEARS

Nutrient

Estimated Average
Requirement

(per day)

Recommended
Dietary Intake

(per day)

Adequate Intake
(per day)

Basis of estimate

Vitamin B,

Men 2.0 pg
Women 2.0 pg

CV 10%

Men 24 ug
Women 2.4 pg

Haematological evidence
and serum B, levels.
Strict vegetarians will need
supplementation with B,

Folate (Dietary
Folate Equivs)

Men 320 pg
Women 320 pg

CV 10%

Men 400 pg
Women 400 pg

Metabolic balance studies using
endpoints such as erythrocyte
folate, plasma folate and
homocysteine levels

Pantothenate

Men 6 mg
Women 4 mg

Median population intakes

Biotin

Men 30 pg
Women 25 pg

Extrapolated from Al of infants
on a body weight basis together
with median population intake
data from NZ

Choline

Men 550 mg
Women 425 mg

Based on experimental studies
of prevention of alanine
aminotransferase abnormalities
and on studies of people on
total parenteral nutrition.

Vitamin C

Men 30 mg
Women 30 mg

CV 20%

Men 45 mg
Women 45 mg

EAR set as intake at which body
content is halfway between
tissue saturation and the point
at which scurvy appears

Vitamin D*

Men 5 g
Women 5 pg

Based on dietary intakes
required to maintain defined
levels of plasma 25(0H)D in
adults with limited sunlight
exposure

Vitamin E
(o TE)

Men 10 mg
Women 7 mg

Median population intakes

Vitamin K

Men 70 ug
Women 60 ug

Median population intakes

Calcium

Men 840 mg
Women 840 mg

CV 10%

Men 1000 mg
Women 1000 mg

Modelling based on components
such as accumulation of total
body calcium, urinary losses,
dermal losses and daily skeletal
increments

Chromium

Men 35 pg
Women 25 ug

Derived using chromium
content/ 1000 kj from
experimental diets applied
to median population energy
intake

Copper

Men .7 mg
Women 1.2 mg

Median population intakes

(Continued)
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TABLE 17. (CONT’D) ADULTS 31-50 YEARS

Nutrient Estimated Average Recommended Adequate Intake | Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Fluoride - - Men 4mg Based on data relating fluoride
Women 3 mg intake to dental caries status
lodine Men 100 pg Men 150 pg - Based on balance studies
Women 100 pg Women 150 pg
CV 20%
lron ** Men 6 mg Men 8 mg - Based on modelling
Women 8 mg Women 18 mg requirements assuming | 8%
absorption;
EAR set on 50" percentile
of requirement; RDI set on
97.5 percentile
Magnesium Men 350 mg Men 420mg | - Balance studies
Women 265 mg Women 320 mg
CV 10%
Manganese - - Men  55mg Median population intakes
Women 5.0 mg
Molybdenum Men 34 g Men 45 pg - Based on balance studies in
Women 34 ug Women 45 pg young men
CV 15%
Phosphorus Men 580 mg Men 1000 mg | - Based on a graphical
Women 580 mg Women 1000 mg transformation technique
CV 35% assessing intake level required
7 to reach lowest point for normal
plasma range
Potassium - - Men 3800 mg | Median population intakes
Women 2800 mg
Selenium Men 60 pg Men 70 pg - Based on intakes required to
Women 50 ug Women 60 ug maintain adequate plasma
CV 10% glutathione peroxidase
Sodium - - Men Extrapolated from intakes
460-920 mg required in adults to maintain
Women sodium balance with a generous
460-920 m margin for acclimatisation to hot
& climate
Zinc¥** Men 12 mg Men 4 mg - Factorial method based on
Women 6.5 mg Women 8 mg intestinal, urinary, skin and
semen losses and estimated
absorption rates of 24% for
men and 3% women
* With regular sun exposure there would not be a need for dietary vitamin D. For people with little exposure to sunlight, a supplement of 10 g/

day would not be excessive

#*  Absorption of iron is lower in vegetarian diets so intakes will need to be up to 80% higher

##%  Absorption of zinc is lower in vegetarian diets so intakes will need to be up to 50% higher
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TABLE 18. ADULTS 51-70 YEARS

Nutrient Estimated Average Recommended Adequate Intake | Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Protein Men  52g(0.68 glkg) | 64 g (0.84 g/kg) - Factorial method including
Women 37 g (0.60 g/kg) | 46 g (0.75 g/kg) amounts needed for growth
vV 1% and maintenance
Total fat - - - Essentiality relates to type
of fat only
Linoleic acid - - Men 3¢ Median population intakes
Women 8¢
a-linolenic - - Men 13¢g Median population intakes
Women 08¢
LCn-3 - - Men 160 mg | Median population intakes
(omega) Women 90 mg
Carbohydrate - - - Limited data re essentiality on
which to set EAR/RDI or Al
Dietary fibre - - Men 30¢g Median population intakes
Women 25¢g including an allowance for resistant
starch
Water - - Men Median population intakes
Total 34L (total includes water in foods)
Fluids 2.6 L
Women
Total 2.8 L
Fluids 2.1 L
Vitamin A Men 625 ug Men 900 pg - Computational method of FNB:
as retinol Women 500 pg Women 700 pg IOM, 2001 based on amount
equivalents CV 20% ofdletqry wtgmm A required 'to ’
maintain a given body pool size in
well-nourished subjects
Thiamin Men 1.0 mg Men .2 mg - Metabolic studies using various
Women 0.9 mg Women |.I mg endpoints such as transketolase
CV 10% act/vrty and urinary thiamine
excretion
Riboflavin Men [.I mg Men .3 mg - Studies addressing clinical
Women 0.9 mg Women |.] mg deficiency signs and biochemical
V0% markers such as EGRAC
Niacin Equivs. Men 12 mg Men 16 mg - Studies addressing niacin
Women || mg Women 4 mg intake in relation to urine N,
methylnicotinamide with a
CV 159
% 0% decrease allowed for
women for lower energy intakes
Vitamin By Men .4 mg Men .7 mg - Depletion/repletion studies
Women [.3 mg Women [.5 mg
CV 10%

(Continued)
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TABLE 18. (CONT’D) ADULTS 51-70 YEARS

Nutrient Estimated Average Recommended Adequate Intake | Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Vitamin B, Men 2.0 pg Men 2.4 yg - Haematological evidence
Women 2.0 ug Women 24 ug and serum B, levels.
Strict vegetarians will need
supplementation with B,
CV 10%
Folate (Dietary | Men 320 pg Men 400 pg | - Metabolic balance studies using
Folate Equivs) Women 320 pg Women 400 pg endpoints such as erythrocyte
CV 10% folate, p/asma folate and
homocysteine levels
Pantothenate - - Men 6 mg Median population intakes
Women 4 mg
Biotin - - Men 30 pg Extrapolated from Al of infants on
Women 25 ug a body weight basis together with
median population intake data
from NZ
Choline - - Men 550 mg | Based on experimental studies
Women 425 mg | of prevention of alanine
aminotransferase abnormalities
and on studies of people on total
parenteral nutrition
Vitamin C Men 30 mg Men 45 mg - EAR set as intake at which body
Women 30 mg Women 45 mg content is halfway between tissue
CV 20% saturation and the point at which
scurvy appears
Vitamin D* - - Men 10 pg Based on dietary intakes required
Women 10 pg to maintain defined levels of
plasma 25(0OH)D in adults of this
age with limited sunlight exposure
Vitamin E - - Men 10 mg Median population intakes
( TE) Women 7 mg
Vitamin K - - Men 70 pg Median population intakes
Women 60 pg
Calcium Men 840 mg Men 000 mg | - Modelling based on components
Women 1100 mg Women 1300 mg such as accumulation of total
body calcium, urinary losses,
CV 10%
7 dermal losses and daily skeletal
increments
Chromium - - Men 35 g Derived using chromium
Women 25 pg content/ 1000 kj from
experimental diets applied to
median population energy intake.
Copper - - Men |.7 mg | Median population intakes
Women 1.2 mg
Fluoride - - Men 4 mg Based on data relating fluoride
Women 3 mg intake to dental caries status

(Continued)
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TABLE 18. (CONT’D) ADULTS 51-70 YEARS

Nutrient Estimated Average Recommended Adequate Intake | Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
lodine Men 100 pg Men 150 pg - Based on balance studies
Women 100 pg Women 150 pg
CV 20%
lron** Men 6 mg Men 8 mg - Based on modelling requirements
Women 5 mg Women 8 mg assuming | 8% absorption;
EAR set on 50" percentile
of requirement; RDI set on
97.5 percentile
Magnesium Men 350 mg Men 420mg | - Balance studies
Women 265 mg Women 320 mg
CV 10%
Manganese - - Men 55mg Median population intakes
Women 5.0 mg
Molybdenum Men 34 pg Men 45 pg - Based on balance studies
Women 34 pg Women 45pg in young men
CV 15%
Phosphorus Men 580 mg Men 1000 mg | - Based on a graphical
Women 580 mg Women 1000 mg transformation technique assessing
CV 35% intake /evg/ required to reach
lowest point for normal plasma
range
Potassium - - Men 3800 mg | Median population intakes
Women 2800 mg
Selenium Men 60 pg Men 70 pg - Based on intakes required to
Women 50 pg Women 60 pg maintain adequate plasma
CV 10% glutathione peroxidase
Sodium - - Men Extrapolated from intakes required
460-920 mg in adults tg maintain sodium .
balance with a generous margin
Women . .
for acclimatisation to hot climate
460-920 mg
Zinc*#* Men 12 mg Men 14 mg - Factorial method based on
Women 6.5 mg Women 8 mg intestinal, urinary, skin and semen
losses and estimated absorption
rates of 24% for men and
319 women
* With regular sun exposure there would not be a need for dietary vitamin D. For people with little exposure to sunlight, a supplement

of 10 pg/day may not be excessive

ok Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher

##%  Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher
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TABLE 19. ADULTS OVER 70 YEARS

Nutrient Estimated Average Recommended Adequate Intake | Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Protein Men  65g(0.86g/kg) | 81 g (1.07 g/kg) - Factorial method including
Women 46 g (0.75 g/kg) | 57 g (0.94 g/kg) amounts needed for growth
Vv 1% and maintenance
Total fat - - - Essentiality relates to type
of fat only
Linoleic acid - - Men 3¢ Median population intakes
Women 8¢
o-linolenic - - Men 3¢ Median population intakes
Women 08¢
LCn-3 - - Men 160 mg | Median population intakes
(omega) Women 90 mg
Carbohydrate - - - Limited data re essentiality on
which to set EAR/RDI or Al
Dietary fibre - - Men 30¢g Median population intakes
Women 25¢ including an allowance for resistant
starch
Water - - Men Median population intakes
Total 34L (total includes water in foods)
Fluids 2.6 L
Women
Total 2.8 L
Fluids 2.1 L
Vitamin A Men 625 ug Men 900 pg - Computational method of FNB:
as retinol Women 500 pg Women 700 pg IOM, 2001: based on amount
equivalents CV 20% ofdletqry vrtgmm A required Fo ‘
maintain a given body pool size in
well-nourished subjects
Thiamin Men 1.0 mg Men .2 mg - Metabolic studies using various
Women 0.9 mg Women |.I mg endpoints such as transketolase
CV 10% GCUVItY and urinary thiamine
excretion
Riboflavin Men .3 mg Men l.6 mg - Studies addressing clinical
Women |.I mg Women 1.3 mg deficiency signs and biochemical
V0% markers such as EGRAC
Niacin Equivs. Men 12 mg Men 16 mg - Studies addressing niacin
Women || mg Women 14 mg intake in relation to urine N,
methylnicotinamide with a
CV 15%
1 0% decrease allowed for
women for lower energy intakes
Vitamin By Men .4 mg Men .7 mg - Depletion/repletion studies
Women [.3 mg Women [.5 mg
CV 10%

(Continued)
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TABLE 19. (CONT’D) ADULTS OVER 70 YEARS

Nutrient

Estimated Average
Requirement

(per day)

Recommended
Dietary Intake

(per day)

Adequate Intake
(per day)

Basis of estimate

Vitamin B,

Men 2.0 pg
Women 2.0 pg

CV 10%

Men 24 ug
Women 2.4 pg

Haematological evidence

and serum B2 levels.

Strict vegetarians will need
supplementation with B 2.
Substantial numbers of older
people have atrophic gastritis and
may require fortified foods

or supplements

Folate (Dietary
Folate Equivs)

Men 320 pg
Women 320 pg

CV 10%

Men 400 pg
Women 400 pg

Metabolic balance studies using
endpoints such as erythrocyte
folate, plasma folate and
homocysteine levels

Pantothenate

Men 6 mg
Women 4 mg

Median population intakes

Biotin

Men 30 pg
Women 25 pg

Extrapolated from Al of infants on
a body weight basis together with
median population intake data
from NZ

Choline

Men 550 mg
Women 425 mg

Based on experimental studies
of prevention of alanine
aminotransferase abnormalities
and on studies of people on total
parenteral nutrition

Vitamin C

Men 30 mg
Women 30 mg

CV 20%

Men 45 mg
Women 45 mg

EAR set as intake at which body

content is halfway between tissue
saturation and the point at which
scurvy appears

Vitamin D*

Men I5 pg
Women |5 pg

Based on dietary intakes required
to maintain defined levels of
plasma 25(0OH)D in adults

of this age with limited sunlight
exposure

Vitamin E
(aTE)

Men 10 mg
Women 7 mg

Median population intakes

Vitamin K

Men 70 ug
Women 60 ug

Median population intakes

Calcium

Men 100 mg
Women | 100 mg

CV 10%

Men 1300 mg
Women 1300 mg

Modelling based on components
such as accumulation of total
body calcium, urinary losses,
dermal losses and daily skeletal
increments

Chromium

Men 35 pg
Women 25 ug

Derived using chromium
content/1 000 kj from
experimental diets applied to
median population energy intake

(Continued)
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TABLE 19. (CONT’D) ADULTS OVER 70 YEARS

Nutrient Estimated Average Recommended Adequate Intake | Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Copper - - Men |.7 mg | Median population intakes
Women 1.2 mg
Fluoride - - Men 4 mg | Based on data relating fluoride
Women 3 mg | intake to dental caries status
lodine Men 100 pg Men 150 pg - Based on balance studies
Women 100 pg Women 150 pg
CV 20%
[ron** Men 6 mg Men 8 mg - Based on modelling requirements
Women 5 mg Women 8 mg assuming 8% absorption;
EAR set on 50t percentile
of requirement; RDI set on
97.5 percentile
Magnesium Men 350 mg Men 420 mg | - Balance studies
Women 265 mg Women 320 mg
CV 10%
Manganese - - Men  55mg Median population intakes
Women 5.0 mg
Molybdenum Men 34 pg Men 45 pg - Based on balance studies in young
Women 34 ug Women 45 ug men
CV 15%
Phosphorus Men 580 mg Men 000 mg | - Based on a graphical
Women 580 mg Women 1000 mg transformation technique assessing
CV 35% intake /evg/ required to reach
lowest point for normal plasma
range
Potassium - - Men 3800 mg | Median population intakes
Women 2800 mg
Selenium Men 60 pg Men 70 pg - Based on intakes required to
Women 50 pg Women 60 g maintain adequate plasma
CV 10% glutathione peroxidase
Sodium - - Men Extrapolated from intakes required
460-920 mg in adults to maintain sodium
Women balance with a generous margin
460-920 mg for acclimatisation to
hot climate
Zinc##k Men 12 mg Men 4 mg - Factorial method based on
Women 6.5 mg Women 8 mg intestinal, urinary, skin and semen
losses and estimated absorption
rates of 24% for men and
31% women
* With regular sun exposure there would not be a need for dietary vitamin D. For people with little exposure to sunlight, a supplement

of 10 uglday (or as high as 25 pgl/day for bedbound or institutionalised elderly) may not be excessive

ok Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher

**%k  Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher
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TABLE 20. PREGNANCY

Nutrient

Estimated Average
Requirement

(per day)

Recommended
Dietary Intake

(per day)

Adequate Intake
(per day)

Basis of estimate

Protein

[4-18 yrs
47 g (0.82 g/kg)

19-50 yrs
49 g (0.80 g/kg)

CV 12%

[4-18 yrs
58 g (1.02 g/kg)
19-50 yrs
60 g (1.00 g/kg)

Only in 2" and 3" trimesters. Extra
0.2 glkg required on basis of mid-
trimester weight gain and efficiency
of use

Total fat

Essentidlity relates to type
of fat only

Linoleic acid

[4-18yrs 10¢g
[9-50yrs 10 g

Median population intakes with
an additional amount related to
increased body weight

o-linolenic

[4-18 yrs
19-50 yrs

10g
10g

Median population intakes with
an additional amount related to
increased body weight

LCn-3
(omega)

[4-18 yrs
19-50 yrs

110 mg
15 mg

Median population intakes with
an additional amount related to
increased body weight

Carbohydrate

Limited data re essentiality on which
to set EAR/RDI or Al

Dietary fibre

[4-18 yrs
19-50 yrs

25¢g
28¢g

Median population intakes including
an allowance for resistant starch; | 2%
increase for additional energy needs

Water

[4-18 yrs
Total 24L
Fluids 1.8 L

19-50 yrs
Total 3.1L
Fluids 2.3 L

Median population intakes (total
includes water in foods). Additional
allowance for expanding extracellular
space, needs of fetus and amniotic
fluid

Vitamin A
(as retinol
equivalents)

[4-18 yrs 530 pg
19-50 yrs 550 pg

CV 20%

[4-18 yrs 700 pg
19-50 yrs 800 pg

Computational method of FNB:IOM,
2001 based on maternal needs and
accumulation of vitamin A in liver of
fetus

Thiamin

All ages .2 mg
CV 10%

All ages |4 mg

Metabolic studies using various
endpoints such as transketolase
activity and urinary thiamine
excretion plus estimated
requirements for maternal and fetal
growth and small increase in energy
usage

Riboflavin

All ages 1.2 mg
CV 10%

Allages .4 mg

Studies addressing clinical deficiency
signs and biochemical markers such
as EGRAC in non-pregnant subjects
plus added needs for increased
growth of maternal and fetal tissue
and increase in energy expenditure

(Continued)
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TABLE 20. (CONT’D) PREGNANCY

CV 20%

Nutrient Estimated Average | Recommended Adequate Intake Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Niacin Equivs. All ages 14 mg All ages 18 mg - Studies addressing niacin
intake in relation to urine N
CV 15% :
7 methylnicotinamide with a 10%
decrease allowed for women
for lower energy intakes and an
additional allowance
to cover increased energy use and
growth
Vitamin By All ages 1.6 mg All ages 1.9 mg - Depletion/repletion studies for non-
CV 10% pregnant subjects plus estimates of
changes in plasma concentrations in
pregnancy, fetal sequestration data
and supplementation studies
Vitamin B, All ages 2.2 ug All ages 2.6 pg - Haematological evidence and serum
CV 10% B12 levels plus an allowance for fetal
and placental needs
Folate (Dietary | All ages 520 pg All ages 600 pg - Controlled metabolic studies and a
Folate Equivs) CV 10% series of population studies
Note: This does not
include additional
needs of 400ug/day
needed one month
before and three
months after
conception for
prevention of neural
tube defects
Pantothenate - - All ages 5 mg Based on median population intakes
plus an allowance for additional body
weight
Biotin - - All ages 30 pg Extrapolated from Al of infants on a
body weight basis taking into account
needs for growth of maternal tissues
and fetus
Choline - - [4-18 yrs 415 Based on estimates for non-pregnant
mg females plus an allowance for fetal
19-50 yrs 440 and placental accretion plus turnover
mg in the mother
Vitamin C [4-18 yrs 38 mg [4-18 yrs 40 mg - EAR set as intake at which body
19-50 yrs 40 mg 19-50 yrs 60 mg content is halfway between tissue

saturation and the point at which
scurvy appears in non pregnant
people with an allowance for
additional needs of fetus

(Continued)
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TABLE 20. (CONT’D) PREGNANCY

Nutrient

Estimated Average
Requirement

(per day)

Recommended
Dietary Intake

(per day)

Adequate Intake
(per day)

Basis of estimate

Vitamin D*

All ages 5Spg

Based on dietary intakes required to
maintain defined levels of plasma
25(0H)D in women with limited
exposure to sunlight; additional needs
for fetus very small

Vitamin E
(o TE)

[4-18 yrs 8 mg
19-50 yrs 7 mg

Median population intakes; no
additional needs in pregnancy

Vitamin K

Allages 60 pg

Median population intakes; no
increase in pregnancy

Calcium

[4-18 yrs 1050 mg
19-50 yrs 840
mg

CV 10%

[4-18 yrs 1300 mg
Women 1000 mg

Modelling based on components
such as accumulation of total body
calcium, urinary losses, dermal losses
and daily skeletal increments ; no
additional needs in pregnancy

Chromium

All'ages 30 pg

Derived using chromium

content/ 1000 kj from experimental
diets applied to median population
energy intake with an allowance for
additional body weight

Copper

[4-18yrs 1.2
mg
[9-50yrs 1.3
mg

Median population intakes
plus an allowance for fetal needs and
for the products

of pregnancy

Fluoride

All ages 3 mg

Based on data relating fluoride intake
to dental caries status; no additional
requirement in lactation

lodine

All ages 160 pg
CV 20%

All ages 220 pg

Based on balance studies for non-
pregnant women and iodine thyroid
content of newborns

lron*#*

[4-18 yrs 23 mg
[9-50 yrs 22 mg

[4-18 yrs
19-50 yrs

27 mg
27 mg

Based on modelling requirements
assuming upper limit of 25%
absorption;

EAR set on 50" percentile

of requirement; RDI set on

97.5 percentile

Magnesium

[4-18 yrs 335 mg
19-30 yrs 290 mg
31-50 yrs 300 mg

CV 10%

[4-18 yrs 400 mg
19-30 yrs 350 mg
31-50 yrs 360 mg

Based on balance studies and an
allowance for additional lean body
mass

Manganese

All ages 5 mg

Median population intakes;
no addition in pregnancy

(Continued)
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TABLE 20. (CONT’D) PREGNANCY

Nutrient Estimated Average | Recommended Adequate Intake Basis of estimate
Requirement Dietary Intake (per day)
(per day) (per day)
Molybdenum All ages 40 pg All ages 50 pg - Based on non-pregnant
recommendations with an allowance
CV 15%
7 for additional body weight
Phosphorus [4-18 yrs 1055 mg | 14-18 yrs 1250 mg | - Based on a graphical transformation
19-50 yrs 580 19-50 yrs 1000 mg technique assessing intake level
mg required to reach lowest point for
CV 35% normq/ plasma range; no additional
need in pregnancy
Potassium - - All ages 2800 mg Median population intakes; no
additional need in pregnancy
Selenium All ages 55 pg All ages 65 pg - Based on intakes required to
vV 10% mamta(n adequat.e plasma
glutathione peroxidase plus an
allowance for fetal needs
Sodium - - Men Extrapolated from intakes required
460-920 mg in adults to maintain sodium
Wornen ba/qnce .Wlth a generous margin for
460-920 mg acclimatisation to hot climate. No
additional requirement in pregnancy
ZincH*H* [4-18 yrs 85 mg [4-18 yrs 10 mg - Factorial method based on intestinal,
[9-50 yrs 9 mg 19-50 yrs || mg urinary, skin and semen losses and
estimated absorption rates of 24%
for men and 31% women with an
allowance for additional maternal
and fetal needs
* For women with limited exposure to sunlight a supplemental intake of | Oug/day prenatally would not be excessive

il Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher

**%k  Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher
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TABLE 21. LACTATION

Nutrient

Estimated Average
Requirement

(per day)

Recommended
Dietary Intake (per

day)

Adequate Intake
(per day)

Basis of estimate

Protein

[4-18 yrs
51 g (090 g/kg)

19-50 vyrs
54 g (0.88 g/kg)

CV 12%

[4-18 yrs
63 g (.11 g/kg)
19-50 yrs
67 g (1.10g/kg)

Additional requirement of
| 7g/day assessed using
factorial approach

Total fat

Essentidlity relates to type
of fat only

Linoleic acid

14-18yrs 12¢g
1950yrs 12¢g

Median population intakes
of women and infants

o-linolenic

[4-18yrs 1.2¢g
19-50yrs 1.2 ¢

Median population intakes
of women and infants

LCn-3
(omega)

[4-18 yrs
19-50 yrs

[40 mg
[45 mg

Median population intakes
of women and infants

Carbohydrate

Limited data re essentiality on
which to set EAR/RDI or Al

Dietary fibre

[4-18 yrs 27 g
19-50yrs 30¢g

Median population intakes
including an allowance for
resistant starch and 20%
increase related to higher
energy needs

Water

[4-18 yrs
Total 29L
Fluids 2.3 L

19-50 yrs
Total 35L
Fluids 2.6 L

Median population intakes
(total includes water in foods).
Additional allowance for fluid
lost in breast milk

Vitamin A
as retinol
equivalents

[4-18 yrs 780 pg
19-50 yrs 800 pg

CV 20%

[4-18 yrs 1100 pg
19-50 yrs 1100 pg

Computational method of
FNB:IOM, 2001 used for
mothers. Al for infants added
to EAR

Thiamin

All ages 1.2 mg
CV 10%

All ages .4 mg

Metabolic studies using
various endpoints such as
transketolase activity and
urinary thiamine excretion plus
estimated needs for breast
milk losses and energy cost of
milk production

Riboflavin

All ages .3 mg
CV 10%

All ages 1.6 mg

Studies addressing clinical
deficiency signs and
biochemical markers such

as EGRAC in non-lactating
subjects plus added needs
for milk production and loss in
breast milk

(Continued)
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TABLE 21. (CONT’D) LACTATION

Nutrient

Estimated Average
Requirement

(per day)

Recommended
Dietary Intake (per

day)

Adequate Intake
(per day)

Basis of estimate

Niacin Equivs.

All ages 13 mg
CV 15%

All ages 17 mg

Studies addressing niacin
intake in relation to urine N,
methylnicotinamide with an
appropriate allowance made
for energy usage in pregnant
women and  for loss of
preformed niacin secreted in
breast milk

Vitamin B,

All ages 1.7 mg
CV 10%

All ages 2.0 mg

Depletion/repletion studies
for non-pregnant subjects
plus estimates of amounts
required to produce sufficient
levels in breast milk for
infant needs

Vitamin B,

All ages 2.4 pg
CV 10%

All ages 2.8 pg

Haematological evidence and
serum B2 levels plus an
allowance for amount secreted
in breast milk

Folate (Dietary
Folate Equivs)

All ages 450 pg
CV 10%

All ages 500 pg

Metabolic balance studies
using endpoints such as
erythrocyte folate, plasma
folate and homocysteine levels
in non-lactating subjects plus
an allowance for losses in
breast milk

Pantothenate

All ages 6 mg

Based on median population
intakes plus an allowance for
breast milk losses

Biotin

35 pg

Extrapolated from Al of infants
on a body weight basis plus an
allowance for losses

in breast milk

Choline

[4-18 yrs
19-50 yrs

525 mg
550 mg

Based on estimates for non-
lactating females plus an
allowance for choline secreted
in breast milk

Vitamin C

[4-18 yrs
19-50 yrs

CV 20%

58 mg
60 mg

[4-18 yrs 80 mg
19-50 yrs 85 mg

EAR set as intake at which
body content is halfway
between tissue saturation
and the point at which scurvy
appears in non pregnant
people with an allowance

for additional needs of
breastfed infant

(Continued)
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Nutrient

Estimated Average
Requirement

(per day)

Recommended
Dietary Intake (per

day)

Adequate Intake

(per day)

Basis of estimate

Vitamin D*

All'ages 5 pg

Based on dietary intakes
required to maintain defined
levels of plasma 25(OH)D in
women with limited exposure
to sunlight; additional needs for
lactation very small

Vitamin E
(o0 TE)

[4-18 yrs
19-50 yrs

12 mg
[l mg

Median population intakes
plus an allowance for vitamin
E secreted in breast milk.

Vitamin K

All ages 60 pg

Median population intakes; no
addition in lactation

Calcium

[4-18 yrs 1050 mg
19-50 yrs 840 mg

CV 10%

[4-18 yrs 1300 mg
Women 1000 mg

Modelling based on
components such as
accumulation of total body
calcium, urinary losses, dermal
losses and daily skeletal
increments; no additional
needs in lactation

Chromium

All ages

45 g

Derived using chromium
content/ 1000 kj from
experimental diets applied
to median population energy
intake with an allowance

for chromium secreted in
breast milk

Copper

[4-18 yrs
19-50 yrs

[.4 mg
[.5mg

Median population intakes
plus an allowance for copper
secreted in breast milk

Fluoride

All ages

3mg

Based on data relating fluoride
intake to dental caries status;
no additional requirement in
lactation

lodine

All ages 190 pg
CV 20%

All ages 270 pg

Based on balance studies for
non-lactating women with an
allowance for iodine secreted
in breast milk

lron**

[4-18 yrs 7 mg
19-50 yrs 6.5 mg

CV 30%

[4-18 yrs 10 mg
19-50 yrs 9 mg

For EAR, iron secreted in

milk was added to the
distribution of requirements for
non-lactating women

and for younger mothers

an allowance was made

for growth. Absorption of 8%
was assumed

(Continued)
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Nutrient Estimated Average Recommended Adequate Intake Basis of estimate
Requirement Dietary Intake (per | (per day)
(per day) day)
Magnesium [4-18 yrs 300 mg [4-18 yrs 360 mg Based on balance studies; no
19-30 yrs 255 mg 19-30 yrs 310 mg additional needs in lactation
31-50 yrs 265 mg 31-50 yrs 320 mg
CV 10%
Manganese - - All ages 5 mg Median population intakes; no
addition in lactation
Molybdenum [4-18 yrs 35 pg All ages 50 pg - Based on non-pregnant
recommendations with an
19-50 36
s He allowance for molybdenum
secreted in breast milk
CV 15%
Phosphorus [4-18 yrs 1055 mg [4-18 yrs 1250 mg | - Based on a graphical
[9-50 yrs 580 mg 19-50 yrs 1000 mg transformation technique
CV 35% assessing intake level required
7 to reach lowest point for
normal plasma range; no
additional need in lactation
Potassium - - All ages 2800 mg Median population intakes; no
additional needs for lactation
Selenium All ages 65 pg Allages 75 pg - Based on intakes required to
CV 10% maintain adequate plasma
7 glutathione peroxidase plus
an allowance for selenium
secreted in breast milk
Sodium - - Men Extrapolated from intakes
460-920 mg required in adults to
Women maintain sodium balance
460-920 mg Wlthl a generous margin ‘for
acclimatisation to hot climate.
No additional requirement in
lactation
ZincH#* [4-18 yrs 9 mg [4-18 yrs I mg | - Factorial method based on
19-50 yrs 10 mg 19-50 yrs 12 mg intestinal, urinary, skin and
semen losses and estimated
absorption rates of 24% for
men and 31% women with an
allowance for zinc secreted in
breast milk
* For mothers and their babies with limited exposure to sunlight a supplemental intake of | Oug/day would not be excessive

Hok Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher

##k - Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher
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TABLE 22. UPPER LEVELS OF INTAKE

- 00 a N o

Nutrient Infants? [-3 years | 4-8 years 9-13 years 14-18 years Adult Adult
males females
(including
pregnancy & (including
lactation) pregnancy &
lactation)
Protein® NP NP NP NP NP NP NP
Linoleic acid NP NP NP NP NP NP NP
o-linolenic NP NP NP NP NP NP NP
LC n-3 (omega) mg | NP 3000 mg 3000 mg 3000 mg 3000 mg 3000 mg | 3000 mg
Dietary fibre g NP NP NP NP NP NP NP
Water L NP NP NP NP NP NP NP
Vitamin A¢ as 600 pg 600 pg 900 ug 1700 pg 2800 pg 3000 pg 3000 pg
retinol
Thiamin NP NP NP NP NP NP NP
Riboflavin NP NP NP NP NP NP NP
Nicotinic acid NP 10 mg 5 mg 20 mg 30 mg 35mg 35mg
Nicotinamide NP 150 mg 250 mg 500 mg 750 mg 900 mg 900 mg
Vitamin B NP I5 mg 20 mg 30 mg 40 mg 50 mg 50 mg
Vitamin B, NP NP NP NP NP NP NP
Folate® NP 300 pg 400 pg 600 pg 800 pg 1000 pg 1000 pg
Pantothenate NP NP NP NP NP NP NP
Biotin NP NP NP NP NP NP NP
Choline NP 1000 mg 1000 mg 1000 mg 3000 mg 3500 mg | 3500 mg
Vitamin Cf NP NP NP NP NP NP NP
Vitamin D 25 pg 80 pg 80 pg 80 pg 80 ug 80 pg 80 pg
Vitamin E (o TE) NP 70 mg 100 mg 180 mg 250 mg 300 mg 300 mg
Vitamin K NP NP NP NP NP NP NP
(Continued)

For infants it is generally not possible (NP) to establish an Upper Level of Intake. Intake for infants should be from breast milk formula or
foods only. For other ages, limited data for certain nutrients may mean it is not possible to set an Upper Level of Intake

Upper limit of 25% energy from protein recommended in relation to the balance of macronutrients for chronic disease prevention

Limit cannot be established for supplemental beta-carotene intake and is not required for food sources

ForVitamin B6 UL is for pyridoxine

For folate, UL is for dietary folate equivalents from fortified foods and supplements

For vitamin C, 1000mg/day would be a prudent limit
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TABLE 22. (CONT’D) UPPER LEVELS OF INTAKE

Nutrient Infants? I-3 years | 4-8 years 9-13 years 14-18 years Adult males Adult females
(including (including
pregnancy & pregnancy &
lactation) lactation)

Calcium NP 2500 mg 2500 mg 2500 mg 2500 mg 2500 mg 2500 mg

Chromium NP NP NP NP NP NP NP

Copper NP I mg 3mg 5mg 8 mg 10 mg 10 mg

Fluoride 0-6 mo .3 mg 2.2 mg 10 mg 10 mg 10 mg 10 mg

0.7 mg
7-12 mo
0.9 mg

lodine NP 200 pg 300 pg 600 pg 900 pg 1100 pg 1100 pg

Iron 20 mg 20 mg 40 mg 40 mg 45 mg 45 mg 45 mg

Magnesium NP 65 mg 10 mg 350 mg 350 mg 350 mg 350 mg

supplements

Manganese? NP NP NP NP NP NP NP

Molybdenum | NP 300 pg 600 pg 1100 pg 1700 pg 2000 pg 2000 pg

Phosphorus NP 3000 mg 3000 mg 4000 mg 4000 mg 19-70 years 19-70 years

4000 mg 4000 mg
>70 years >70 years
3000 mg 3000 mg
Pregnancy:
3500 mg
Lactation:
4000 mg
Potassium NP NP NP NP NP NP NP
Selenium 0-6 mo 90 ug 150 pg 280 pg 400 pg 400 pg 400 pg
45 g
7-12 mo
60 pg
Sodium NP 1000 mg 1400 mg 2000 mg 2300 mg 2300 mg 2300 mg
Zinc 0-6 mo 7 mg 12 mg 25 mg 35mg 40 mg 40 mg
4 mg
7-12mo
5mg

a  Forinfants it is generally not possible (NP) to establish an Upper Level of Intake. Intake for infants should be from breast milk formula or

foods only. For other ages, limited data for certain nutrients may mean it is not possible to set an Upper Level of Intake

g Intake of manganese beyond that found in food and beverages could represent a health risk but there is insufficient data to seta UL.
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TABLE 23. SUGGESTED DIETARY TARGETS (SDT) TO REDUCE CHRONIC DISEASE RISK— MICRONUTRIENTS,

DIETARY FIBRE AND LC N-3 FATS

Nutrient Suggested Dietary Target® Comments
(intake per day on average)
Vitamin A Vitamin A: The suggested dietary target is equivalent to the 90th
centile of intake in the Australian and New Zealand
Men 1,500 pg . , . .
Women 1220 ug populations, to be attained by replacmg nutrient-
poor, energy-dense foods and drinks with plenty of
Carotenes: red-yellow vegetables and fruits, moderate amounts
Men 5,800 ug of reduced—fat dairy foods and small amounts of
Women 5000 pg vegetable oils.
Vitamin C Men 220 mg Equivalent to the 90th centile of intake in the
Women 190 mg Australian and New Zealand populations, to be
attained by replacing nutrient-poor; energy-dense
foods and drinks with plenty of vegetables, legumes
and fruit.
Vitamin E Men 19 mg Equivalent to the 90th centile of intake in the
Women 4 mg Australian and New Zealand populations, to be
attained by including some poly- or monounsaturated
fats and oils and replacing nutrient-poor, energy-
dense foods and drinks with plenty of vegetables and
moderate amounts of lean meat, poultry, fish, reduced-
fat dairy foods and wholegrain cereals.
Selenium No specific figure can be set.There | There are no available population intake data for
is some evidence of potential Australia. New Zealand is a known low selenium area,
benefit for certain cancers but thus recommendations based on centiles of population
adverse effects for others. intakes are inappropriate. Selenium-rich foods include
seafood, poultry and eggs and to a lesser extent, other
muscle meats. The content in plant foods depends on
the soil in which they were grown.
Folate An additional 100—400 pg DFE over | Current population intakes are well below the new
current intakes (ie a total of about recommended intakes. Increased consumption through
300-600 pg DFE), may be required | replacement of nutrient-poor, energy-dense foods and
to optimise homocysteine levels drinks with folate-rich foods such as vegetables and
and reduce overall chronic disease fruits and wholegrain cereals is recommended as the
risk and DNA damage. primary strategy.
Dairy foods can also help with folate absorption but
reduced fat varieties should be chosen. It should be
noted that fortified foods contain folic acid which has
almost twice the potency of naturally occurring food
folates.

2 For most nutrients, unless otherwise noted, this is based on the 90th centile of current population intake

(Continued)
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TABLE 23 (CONT’D) SUGGESTED DIETARY TARGETS (SDT) TO REDUCE CHRONIC DISEASE RISK —
MICRONUTRIENTS, DIETARY FIBRE AND LC N-3 FATS
Nutrient Suggested Dietary Target? Comments
(intake per day on average)
Sodium/ Sodium: Whilst a UL of 2,300 mg (100 mmol)/day was set for
potassium Men 1,600 mg the gengral population, it is lrecognised thalt ad.d.itional
70 mmol preventive health benefits (in terms of maintaining
optimal blood pressure over the lifespan and thus
VWomen 1,600 mg reducing stroke and heart disease) may accrue if sodium
70 mmol intakes are further reduced to about 1,600 mg/day
(70 mmol) in line with WHO recommendations.
Reducing intakes to this level may also bring immediate
benefit to older and overweight members of the
community with pre-existing hypertension.
Potassium: ) }
As potassium can blunt the effect of sodium on
Men 4,700 mg blood pressure, intakes at the 90th centile of current
120 mmol population intake may help to mitigate the effects of
Women  4,700mg sodium on blood pressure until intakes of sodium can
120 mmol be lowered. At the level of 4,700 mg/day for potassium
there is also evidence of protection against renal stones.
Increased potassium intake should be through greater
consumption of fruits and vegetables.

Dietary Men 38g¢g Upper level at 90th centile of intake for reduction

Fibre VWomen 28¢ in CHD risk. Increased intakes should be through
replacement of nutrient-poor, energy-dense foods and
drinks and plenty of vegetables, fruits and wholegrain
cereals.

LC n-3 fats Men 610 mg The suggested dietary target is equivalent to the

oA, VWomen 430 mg 90th centile of intake in the Australian/New Zealand

(DHAEPA: . . .

DPA) popglatlon to be attal.ned b>./ replacing gnergy—dense, low
nutrient foods and drinks with LC n-3-rich foods such as
fish such as tuna, salmon and mackerel, lean beef or low
energy density, LC n-3-enriched foods.

2 For most nutrients, unless otherwise noted, this is based on the 90th centile of current population intake

76  Nutrient Reference Values for Australia and New Zealand — Executive Summary




SUMMARY TABLES

TABLE 24. ACCEPTABLE MACRONUTRIENT DISTRIBUTION RANGES (AMDR) FOR MACRONUTRIENTS TO
REDUCE CHRONIC DISEASE RISK WHILST STILL ENSURING ADEQUATE MICRONUTRIENT STATUS

Nutrient

Lower end of
recommended
intake range

Upper end of
recommended
intake range

Comments

Protein

15% of energy

25% of energy

On average, only 10% of energy is required to cover
physiological needs, but this level is insufficient to allow for
EARs for micronutrients when consuming foods commonly
eaten in Australia and New Zealand.

Intakes in some highly active communities (eg hunter-
gatherers, Arctic, pastoralists) are as high as 30% with no
apparent adverse health. No predominantly sedentary
western societies have intakes at this level from which to
assess potential adverse outcomes.Thus, a prudent UL of
25% of energy has been set.

Fat

20% of energy

35% of energy

The lower end of the range is determined by the amount
required to sustain body weight and to allow for intakes of
EARs of micronutrients. Some communities, notably some
Asian groups, have average fat intakes below this level, but
members of these groups are often smaller in stature and
their overall nutrient status is not always known.The upper
level was set in relation to risk of obesity and CVD, bearing
in mind that high fat diets are often high in saturated fat,

a known risk factor for heart disease, and are also often
energy dense, increasing a propensity to over-consumption
of energy. Saturated and trans fats together should be
limited to no more than 10% of energy.

Linoleic acid

(n-6 fat)

As per relevant
age/gender Al:

Equates to 4-5%
dietary energy

90th centile of
population intake:

Equates to 10% of
dietary energy

Based on intakes to help optimise chronic disease risk,
notably CHD. There is some animal-based evidence
that intakes up to 15% could be acceptable, but human
evidence is limited. 10% as energy equates to about the
90th centile of current population intakes.

o-linolenic acid

As per relevant

90th centile of

Based on intakes to help optimise chronic disease risk,

(-3 fat) age/gender Al: population intake: | notably CHD.
Equates to Equates to 1%
0.4-0.5% dietary dietary energy
energy
Carbohydrate | 45% of energy 65%of energy The upper bound carbohydrate recommendations were

(predominantly
from low energy
density and/or low
glycaemic index
foods)

(predominantly
from low energy
density and/or low
glycaemic index
food sources)

set so as to accommodate the essential requirements
for fat (20%) and protein (15%). It is of importance to
note that the types of carbohydrates consumed are of
paramount importance in relation to their health effects.
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The National Health and Medical Research Council

The National Health and Medical Research Council NHMRC) was established in 1936 and is now
a statutory body within the portfolio of the Australian Government Minister for Health and Ageing,
operating under the National Health and Medical Research Council Act 1992 (NHMRC Act). The
NHMRC advises the Australian community and the Australian Government, and State and Territory
governments on standards of individual and public health, and supports research to improve those
standards.

The NHMRC Act provides four statutory obligations:
e to raise the standard of individual and public health throughout Australia;
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