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Fractions of water-soluble, dialyzed, and insoluble
fibers were isolated from foodstuffs that had been
extracted with 80 percent ethanol and chloroform and
degraded with thermostable amylase. Neutral and
acidic sugar residues were analyzed by gas liquid
chromatography as alditol acetates and by decarbox-
ylation, respectively. Lignin in insoluble fractions was
determined gravimetrically. Dietary fibers were calcu-
lated as nonstarch polysaccharides and lignin in the
two fractions and shown to have a wide variation in
chemical composition in different foodstuffs. [The
SCI® indicates that this paper has been cited in more
than 135 publications, making it the most-cited paper
from this journal.]
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The value of fiber, especially from bran, in the
human diet was recognized by the Greek Hippocra-
tes in the fourth century BC. Since then, attention
has been drawn occasionally to the importance of
fiber, but nseneral with limited success. A lack of
understanding of the chemical structure and analy-
sis of plant cell walls prevented a more thorough
nutritional evaluation. It was not until 1975, when
D.P. Burkitt and H.C. Trowell suPagested that many
Western diseases were due to lack of fiber, that
extensive research and devel began.!

The understanding of the chemical composition
and an;lzsis of dietary fiber in food was mainly

ioneered by D.A.T. Southgate, whose studies were

on the fractionation and colorimetric assay of
hexose, pentose, and uronic acid constituents.2 A
meeting in 1977, organized by the Eu an Eco-
nomic Community and the International Agency for
Research nn Cancer of the World Health Organiza-
tion, marked the starting point for efforts to intro-
duce more modem and informative analytical
methods to the field of dietary fiber.3

We realized that previous analytical methods, like
the colorimetric and gravimetric techniques, had
shortcomings since they were not specific for indi-
vidual sugar residues of the fiber. Since each of us
hada ba“:iground in carbohydrate chemistry, one as

a doctor of technology and professor in organic
dnemistryandtheotherasar‘:lﬁv new agron-

omy doctor, we decided to try to amethod,
based on existin%'modern knowl in carbohy-
drate chemistry, for the analysis of dietary fiber.
We defined dietary fiber as nonstarch polysaccha-
rides and lignin, since these were
known to be the major constituents of plant cell

walls. This is a purely chemical definition, so it was
possible to develop an analytical procedure to
match it. Starch was efficiently degraded using a
highly specific a-amylase (Termamyl) at 85° C, later
used in other methods for dietary fiber—for exam-
ple, the generally accepted gravimetric method of
the Association of Official Analytical Chemists
(AOAC).* Soluble fiber was extracted, together with
low-molecular weight carbohydrates and hydro-
lyzed starch, and isolated by dialysis. The composi-
:zn of t:;e neudtral sug;r resoduesl dvcvh detemm
er aci rolysis, by gas liquid chromat
(GLC) as alditol acetates. Correction factonogw hy-
drolysis losses, derivatization yields, and GLC-re-
for the individual were included in
method. For the analysis of uronic acid residues,
we decided to use a decarboxylation method since
this procedure does not suffer the interference
problems that are found with the commonly u:
colorimetric assays. i
In the insoluble residue, lignin was determined
vimetrically as Klason lignin after sulfuric acid
ydrolysis of the polysaccharides. When ied to
human foods, however, the values obtaii repre-
sent not only native lignin but also tannins, cutins,
some proteinaceous materials, and, in heat-treated
materials, products from the Maillard and car-
amelliution reacuonsl'kd . These cons}‘;lt;n:nts of the Kla-
son lignin most likely represent components,
which, like lignin, are unavailable to human en-
zymes. Klason lignin could therefore be designated
as the “noncarbohydrate” part of dietary fiber. The
amount of sugar and uronic acid residues (calcu-
lated as polysaccharides) in the water-soluble frac- -
tion and the same components plus Klason lignin in
the water-insoluble fraction, respectively, provide a
measure of the content of water-soluble and water-
insoluble dietary fiber. '
We believe that this method has been widely cited
because it was based on modern e in or-
nic chemistry and analysis and was closely re-
ted to our chemical definition of dietary fiber. The
upgraded method is referred to as the U
method and is now §oing to be tested by AOA
collaborative study for official approval.>6
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