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espite the increasing recogni-

tion of dietary fiber as an

important constituent of a
healthy diet, refined modern diets
still provide less than half the 30-g
daily-recommended amount of
fiber. The American Association of
Cereal Chemists defines dietary fiber
as “the edible parts of plants or
analogous carbohydrates that are
resistant to digestion and absorp-
tion in the human small intestine
with complete or partial fermenta-
tion in the large intestine.”

Besides maintaining general di-
gestive health, fibers also promote
beneficial physiological effects such
as attenuation of blood cholesterol,
triglycerides, and reduction in glu-
cose responses. In addition, some
fibers contribute to prebiotic effects
in the digestive tract and improve
colonic health (1). On the basis of
their water-solubility, dietary fibers
are classified into two major cate-
gories and a balanced intake of
both types is recommended for op-
timum digestive health. Insoluble
fibers consist of lignin, cellulose,
hemicellulose, and bran as well as
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Figure 1: Comparative stability of FOS and dextrin fiber
under acidic conditions.

Table I: Comparison of taste and

sweetness characteristics of some
soluble fibers.

10% solution of (si\;v;est:e:ss“ Overall taste
ig)l:tl:;efiber <0.1 Neutral
Polydextrose 0.1 Slig:gybi?:rlky
I(zg:dard) 0.15 | Floury and pasty
g/loalljtgdextrin 0% Neutral
FOS 0.25 Slightly caramel

digestion-resistant starches, and sol-
uble fibers include polyfructoses
[inulin, fructooligosaccharides

psyllium or methylcellu-
lose generally swell in
water, becoming sticky
or gummy, imparting
high viscosity and a
gritty mouth feel. Such
fibers must be consumed
with large quantities of
fluids and have a low
consumer acceptance.
Consequently many of
the recently marketed
nutraceutical and over-
the-counter fiber sup-
plements have focused
on using fully soluble,
low-viscosity fibers such
as inulin, FOS, and hy-
drolyzed guar gum.
These fibers are gener-
ally available in a fine-
powder form and suffer
from poor flow and lack
of direct compressibility,
necessitating additional
agglomeration or granu-
lation before formulat-
ing into tablets or drink
mixes. Some of the low-

viscosity fibers such as inulin and
FOS also present disadvantages of
poor heat and acid stability, oft-

(FOS)], galactooligosacchardies,
gums, mucilages, and pectins.

Choosing the right

fiber supplement

A variety of fiber supplements are
currently available as reconstitutable
powders, drink mixes, capsules, as
well as swallowable or chewable
tablets to correct dietary fiber defi-
ciencies. Fiber supplements based on

taste, and low digestive tolerance. An
ideal soluble dietary fiber should ex-
hibit instant and complete water sol-
ubility, low viscosity, neutral taste,
high-fiber content, high digestive
tolerance, excellent stability (heat
and acid), and easy processability
(good flow and direct compressibil-
ity). A novel soluble dextrin fiber,
possessing all the above-mentioned
characteristics, can overcome the
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Figure 2: Comparative post-pasteurization stability of

FOS and dextrin fiber.

stability and application limitations
of most soluble fibers (2).

Dextrins are generally obtained by
treating starch with a food-grade
acid at elevated temperature, which
enables the addition of 1-2 and 1-3
glycosidic links to the starch poly-
mer. The 1-2 and 1-3 glycosidic links
cannot be digested by any of the
normal human enzymes and hence
dextrins are classified as fiber. The
dextrinization process generates a
product with broad molecular
weight range, leading to high viscos-
ity upon solubilization in water, dis-
coloration, and a development of
off-taste (3). Narrowing the molecu-
lar weight distribution by eliminat-
ing higher molecular-weight frac-
tions can reduce viscosity of the
resulting solution. Eliminating low
molecular-weight fractions can
make the dextrin sugar-free and sig-
nificantly improve its digestive toler-
ance and reduce hygroscopicity.

Spray agglomeration of the puri-
fied dextrin solution provides a
granular, free-flowing, and directly
compressible fiber product. The
high stability (heat and acid) and ex-
cellent digestive tolerance allow use
of the soluble dextrin fibers in a

proved fiber excipients
ultimately allow faster
processing times, signifi-
cant cost savings, and shorter cycle-
time for the manufacturer while
promising a highly stable and more
acceptable fiber supplement for the
consumer.

Neutral taste, excellent heat,

and acid stability determine
application versatility

Many soluble fibers impart charac-
teristic taste to the formulations they
are incorporated into, limiting their
level of use or requiring taste mask-
ing. Results from a taste panel in
Table I show that a 10% aqueous so-
lution of dextrin fiber exhibits neu-
tral taste compared with other
fibers, implying minimal impact on
the overall formulation taste.

In addition to taste, many acidic
formulations demand high stability
of the fiber excipient at low pH. As
seen in Figure 1, the stability of a
10% aqueous solution of fibers such
as inulin or FOS under acidic pH of
3.5 or 2.0 is quite low compared
with that of dextrin fiber (2). Thus,
inulin or FOS may not be the solu-
ble fibers of choice for use in acidic
formulations.

Many fiber-fortified ready to
drink beverages must be pasteurized
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) exhibit low digestive tol-
Subjects .
> 453 bsallly e erance, thereby causing
¥ Age20-45 years laxation and flatulence
> B stk at relatively low doses. In
a randomized, double-
S — blind, placebo-con-
Placebe Derxtrin 20 g Deextrin 45 g - . .
trolled clinical trial in-
volving 48 healthy men,
o 8l the dextrin soluble fiber
§:§ 3 was shown to exhibit no
55 fi laxation at a 90 g/day
ol - - dose, which is signifi-
Placabo Detrin 30 g Dextrin 45 q .
cantly higher than most
Figure 3: Effect on fecal pH and glucosidase levels other soluble fibers
following 35-day administration of dextrin fiber. (4,5). An individual

or sterilized to ensure long-term
shelf stability. Figure 2 exhibits the
excellent postpasteurization stability
of dextrin fiber compared with FOS
in an acidic beverage. Similar results
also have been observed in acidic
beverages that were sterilized at 110
°C for 50 min (unpublished data).

The neutral taste, excellent ther-
mal and pH stability of the novel
dextrin fiber is a direct consequence
of its purity and robust chemical
structure, enabling its use in various
fiber formulations in which stability
and taste are important.

High tolerance and prebiotic
effects enhance digestive health
Many commonly used soluble fibers
undergo fermentation in the diges-
tive tract, leading to the generation
of gas, uncomfortable bloating, and
flatulence. Fibers containing smaller
molecular-weight components also
tend to induce significant laxation
and diarrhea. Soluble fibers such as
inulin and FOS are well known to

could thus obtain the
daily-recommended fiber require-
ment (30 g/day/person) entirely by
consuming the dextrin fiber without
experiencing any unwanted digestive
side effects.

Besides good digestive tolerance,
the prebiotic effects of soluble fibers
are also important. A wide variety of
microorganisms tend to naturally
flourish in the human digestive
tract; however, exposure to stress or
use of antibiotics can diminish the
population of these good bacteria.
Some soluble fibers act as prebiotics,
nourishing and replenishing benefi-
cial microorganisms such as Lacto-
bacilli and Bacteroides in the diges-
tive tract while limiting the growth
of harmful bacteria such as
Clostridia. Prebiotics also have been
associated with a variety of health
benefits such as preventing diarrhea,
controlling ulcers, reducing choles-
terol, enhancing immunity, and pre-
venting colon cancer.

These effects have been attributed
to a reduction in the colonic pH, as
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mixes, bulk fiber supple-
ments, or tablets, man-
dates the use of granula-
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Figure 4: Compression and tablet hardness profile of

dextrin fiber.

a result of a generation of short-
chain fatty acids (SCFA) by increases
in the levels of a - and B-glucosidase
enzymes. In a randomized, double
blind, placebo-controlled clinical
trial involving 48 healthy men, the
dextrin soluble fiber exhibited a sig-
nificant pH lowering in the digestive
tract along with an increase in levels
of glucosidases after 35 days of ad-
ministration (see Figure 3). This was
accompanied by an increase in Lac-
tobacilli (beneficial bacteria) levels
from 7.2 to 8.2 log cfu/g and Bac-
teroides (responsible for SCFA gen-
eration) level from 8.5 to 8.9 log
cfu/g with 45-g dose of dextrin. On
the other hand, levels of harmful
Clostridia were lowered from 5.9 to
5.6 log cfu/g (6). The excellent diges-
tive tolerance and beneficial prebi-
otic effects (7) make this new dex-
trin the ideal soluble fiber to enable
significant improvement in overall
digestive health.

Improved processability

of fibers enables cost-savings
and shorter cycle time

Most soluble fibers are currently
available as fine powders, suffering
from problems of poor flow and

flow and/or compress-
ibility. Such processing
takes time, requires elab-
orate equipments, and is labor in-
tensive and expensive. Figure 4
shows the direct-compression
tableting profile of this dextrin fiber
exhibiting good tablet hardness and
low friability. The granular nature of
dextrin fibers thus enables good flow
and direct compressibility, allowing
their use in the preparation of fiber
supplemented swallowable caplets
and chewable tablets by direct com-
pression without any need for addi-
tional agglomeration.

Future trends in fiber
supplementation and innovation
Traditional fiber supplements have
always revolved around bulk pow-
ders, swallowable capsules, or
tablets. The introduction of newer
dosage forms such as chewable fiber
tablets, nutrition bars, chewies, and
health drinks fortified with fiber,
proteins, and vitamins is steadily in-
creasing. Consumer acceptance of
fully water-soluble, low viscosity
fibers is steadily increasing com-
pared with that of traditional bulk
forming fiber supplements. The
other upcoming trend is fortifica-
tion of fiber supplements with min-
erals such as calcium. For example, a
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combination of specially granulated
directly compressible calcium car- 2
bonate (8) along with dextrin fiber
enables the formulation of a chew-
able fiber tablet, which not only acts
as a good source of fiber (3 g
fiber/serving) but also provides the
daily adult requirement of elemental 4.
calcium (1 g/serving) and functions

as an antacid. Such a unique multi-
functional (fiber + calcium+

antacid) chewable tablet formula- 5
tion provides significant advantages
and appeal over traditional formula-
tions. Additional innovations in
fiber supplementation such as for-
mulating combinations of soluble
and insoluble fibers can provide a
more balanced fiber intake as is usu-
ally recommended.

Thanks to the innovative ideas
from experts in carbohydrate excipi-
ents, soluble dextrin fibers can be
used in nearly any type of pharma-
ceutical, nutraceutical, or over-the-
counter fiber supplements because
of its complete water solubility, low
viscosity, neutral taste, high fiber
content, high digestive tolerance, ex-
cellent stability (heat and acid), and
easy processability (good flow and
direct compressibility). Further in-
novations in the field of soluble
fibers are on the horizon and will
transform the act of consuming a
fiber supplement from a “thick and
gritty” affair to a more pleasant and
enjoyable experience.
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