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Abstract

Background: Previous studies have shown that the metabolizable energy (ME) content (energy available to the body) of

certain nuts is less than predicted by the Atwater factors. However, very few nuts have been investigated to date, and no

information is available regarding the ME of walnuts.

Objective: A study was conducted to determine the ME of walnuts when consumed as part of a typical American diet.

Methods: Healthy adults (n = 18; mean age = 53.1 y; body mass index = 28.8 kg/m2) participated in a randomized

crossover study with 2 treatment periods (3 wk each). The study was a fully controlled dietary feeding intervention in

which the same base diet was consumed during each treatment period; the base diet was unsupplemented during one

feeding period and supplemented with 42 g walnuts/d during the other feeding period. Base diet foods were reduced in

equal proportions during the walnut period to achieve isocaloric food intake during the 2 periods. After a 9 d diet

acclimation period, subjects collected all urine and feces for ;1 wk (as marked by a Brilliant Blue fecal collection marker)

for analysis of energy content. Administered diets, walnuts, and fecal and urine samples were subjected to bomb

calorimetry, and the resulting data were used to calculate the ME of the walnuts.

Results: One 28-g serving of walnuts contained 146 kcal (5.22 kcal/g), 39 kcal/serving less than the calculated value of

185 kcal/serving (6.61 kcal/g). The ME of the walnuts was 21% less than that predicted by the Atwater factors (P < 0.0001).

Conclusion: Consistent with other tree nuts, Atwater factors overestimate the metabolizable energy value of walnuts. These

results could help explain the observations that consumers of nuts do not gain excessiveweight and could improve the accuracy

of food labeling. This trial was registered at clinicaltrials.gov as NCT01832909. J Nutr 2016;146:9–13.
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Introduction

Nuts provide many important nutrients, including vitamins,
minerals, protein, unsaturated FAs, fiber, and antioxidants (1).
Nuts are rich in minerals, such as magnesium, calcium, copper,
manganese, molybdenum, zinc, selenium, and potassium (2, 3).
Nuts also provide a number of vitamins, including vitamin E,
vitamin K, and B-vitamins (2, 3). Research has suggested
that plant-based proteins from sources such as nuts may be

favorable with respect to diseases such as cancer (4, 5) and
cardiovascular disease (6, 7), and the 2010 Dietary Guidelines
include a recommendation to increase consumption of plant
proteins, which can be obtained from nuts (8). Nuts have a
favorable FA profile (9–12), and also provide a variety of
phytonutrients, including lutein, phytosterols, and flavonoids
(2, 3, 13–15). Based on their nutrient composition and the
scientific evidence, there are 2 qualified health claims regarding
nuts and the reduced risk of coronary heart disease—one claim
for nuts in general (16), and a separate claim specific to walnuts
(17).

Despite their high nutrient content, nuts are considered an
energy-dense food, and consumption of nuts may be inhibited
by the perception that they are obesogenic (18, 19). However,
inclusion of nuts in the diet has generally not led to weight gain.
By contrast, cross-sectional studies have demonstrated an
inverse association between nut consumption and BMI (20–
22). Furthermore, prospective cohort studies have also led to
conclusions that nut consumption is inversely associated with
weight gain (23–25).
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