5 Origin of Caloric Content Values in Food on a Nutrition Facts Label: The Origin of Measuring Energy Balance in Humans 5
aka ‘Atwater General Factors’

The Roots of Integrative Nutrition and Wholistic Principles Originate from Measuring
the Transformation of Matter and Energy Within Energetic Systems.

The energetic values “4”, “4”, and “9 "calories/gram, (respectively for carbohydrates,
protein, and fat) were derived by W.O. Atwater over the course of more than a decade of
calorlmetric experiments conducted through the 1890’s. These values, seen today on a

Nutrition Facts Label, were once called Atwater General Factors. A man on one of the World’s First Bike Ergometers.

The U.S. Congress funded Atwater’s calorimetry work — under his provision as Special
Agent of The U.S. Department of Agricultre and head of Nutritional Investigations -
from 1894 to 1903.

the Word Calorie for the First Time!

The man on this bike (or possibly a different man) ate, slept, and “worked
out” on this bike ergometer which was placed inside the sealed respiration
chamber in an environmentally controlled laborarory room, seen below.
His ratio of oxygen inspired to the ratio of carbon dioxide expired was
measured. This in turn reveals - to a very exact degree - the percentage of
fat and carbohydrate your body burns at various work rates.

Americans Read

Americans Read the Word ‘Calorie’ for the First Time

The Calorie, which is the unit commonly employed in
these calculations, is the amount of heat which would

raise the temperture of a kilogram of water one degree| 1 111S €xcerpt - from a popular magazine called New Century, introduced

tigrad d of wat d Fahrenheit). . . . . .
Fontead of e oot et e B oot | the word ‘calorie’ and their respective values to the American public for

chanical energy, for instance the foot-ton, which is the . .
force that would lift one ton one foot. One Calorie the first time. Published 1887.
nearly corresponds to 1.53 foot-tons. .

'POTENTXAL ENERGY.IN NUTRIENTS OF FOOD. . . y . . .
Atwater was paid $7,500 (in today’s money) for each single article, (in a

series of five articles) named “The Chemistry of Food and Nutrition”

Calovies. | Fowt-lons.

Copper Disk Wheel of The Laboratory: Bike is Inside a Sealed Chamber

B e e o 55 He was perhaps the most famous scientist in the U.S. during the late .
Inone gramoffats................. 9.3 _14.3
=y i = 1800’s. For a time his name was synonymous with the word calorie! Bike Ergometer Rotates

Credit must be given to the
Physicist, Edward Bennett Rosa
- who understood the science of
[ energy transformation, and
made it possible to ‘account’ for
ﬂ ge8 and measure practically all the

: “energy in and the energy out’.
These men left no stones
unturned - even gravitational
force due to the lab’s position on
Earth was considered!

in a Magnetic Field to

Measure Power Output
Page from Atwater’'s Book: 1895

Atwater was considered the driving force to persuade the
U.S. government to establish an Agricultural Experimental
Station (AES) in each state; he was made Director of these
stations. In 1887, The Hatch Act provided $15,000 for each
station.

T8 So CHEMISTRY AND ECONOMY OF FOOD.

CHART 2.~PECUNIARY ECONOMY OF FOOD.
Amounts of actually nutritive ingredients obtained in different food materials for 25 cents.

(Amounts of nutrients in pounds. Fuel value in calories.)
Protein. Fats. Carbobydrates. Fuel value.
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By 1906, over 7,600 foods had been analyzed for their
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PRy s preferring to engage in just the science of human metabo- physics and the design of many
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