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ARTICLE INFO ABSTRACT

Keywords: Background: Resistant dextrins are novel dietary fibers derived from natural starch sources that are not hydro-
Res{stant starch lyzed by human digestive enzymes. FiberSMART® is a tapioca- or corn-based resistant dextrin used in a range of
Tapioca food beverages which has been reported to be well tolerated in previous studies. Its effects on plasma glucose
Dietary fiber .

. responses have not been fully characterized.
Randomized N . . . . . . . .
Glucose Objective: This trial aimed to compare the postprandial glycemic response to 20 g tapioca resistant dextrin

relative to water (negative control) and 20 g dextrose (positive control).

Methods: In a randomized, cross-over design, 15 healthy adults completed three test days. Following an overnight
fast, they consumed either 250 g of water alone or with 20 g dextrose or 20 g tapioca resistant dextrin powder.
Plasma glucose was measured twice before, and at 15, 30, 45, 60, 90 and 120 min postprandial. The primary
endpoint was incremental area under the glucose curve (iAUC), with secondary endpoints including peak glucose
and Tpay.

Resuits: No significant differences in plasma glucose iAUC were observed between tapioca resistant dextrin (15.7
+ 1.7 mmol x min/L) and the water control (4.2 + 1.3 mmol x min/L), whereas both produced significantly
lower responses than the dextrose control (148.3 + 10.9 mmol x min/L) (p < 0.001). There were no significant
differences in glucose Trax between the tapioca resistant dextrin and dextrose control. The glycemic response to
the tapioca resistant dextrin was markedly attenuated relative to the dextrose control, with a lower peak glucose
concentration (A 3.15 + 0.10 mmol/L, p < 0.001).

Conclusions: Tapioca-based resistant dextrin behaves as expected for a dietary fiber. Future trials should explore
whether this resistant dextrin holds other cardiometabolic benefits of dietary fiber.

Registration: clinicaltrials.gov NCT07075822.

1. Introduction

Dietary fibers are complex carbohydrate structures that are resistant
to enzymatic digestion. They encompass naturally occurring plant
components and novel fibers that are synthetically produced or modified
from natural sources [1]. The unique chemical composition of some fi-
bers can lead to acute improved glycemic responses to carbohydrate-
containing foods [2,3], as well as longer-term benefits on cholesterol
[4-7], glycemic markers of diabetes [8] and body weight [9]. Collec-
tively, these effects translate to reductions in cardiovascular disease risk
[10], which are the leading non-communicable disease global health
burdens [11,12]. While several population health initiatives have aimed
at promoting a high fiber diet, including health claims [13], healthy

* Corresponding author.
E-mail address: Alexandrajenkins@inquis.com (A.L. Jenkins).

https://doi.org/10.1016/j.nfs.2026.100295

eating guidelines [14,15] and nutrient facts panels, population levels
from dietary sources remain at half the recommended intakes [16].
Novel dietary fibers provide an option for supplementation or to be
used as an ingredient to increase the dietary fiber contents of manu-
factured foods. FiberSMART® is a resistant dextrin derived from corn or
tapioca, consisting of glucose polymers with a degree of polymerization
of ~10.6 [17], processed to replace digestible glycosidic linkages with
those resistant to human enzymatic cleavage. It has been shown to be
well-tolerated with no significant GI symptoms even at daily intakes of
50 g [18]. It has a neutral to mild sweet flavour that is well-suited for a
wide range of products including snack foods, baked goods, confec-
tionary products, sauces and beverages. However, whether it elicits a
glycemic response or attenuates the glycemic response to a carbohydrate
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load has yet to be determined. We conducted a randomized controlled
trial to first characterize the glycemic response following consumption
of tapioca resistant dextrin without a carbohydrate load, testing the
hypothesis that its postprandial glucose response is not different than
that from water and significantly lower than that from an equivalent
total carbohydrate load from glucose.

2. Methods
2.1. Design

We conducted an open-label, randomized, controlled cross-over
study at a contract research organization (INQUIS Clinical Research
Ltd., Toronto, Ontario; INQUIS) to explore the glycemic response to a
tapioca-based dietary fiber relative to a dextrose (positive control) and
water (negative control) drink. The sequence of the three interventions
was randomized using a random sequence generator. Participants were
assigned to a sequence at their first test visit. The protocol was approved
by the Western Institutional Review Board (protocol #971199) on 20
November 2024 and registered at clinicaltrials.gov (NCT07075822) on
10 July 2025. The protocol was registered after the start of participant
enrolment but prior to the last study visit and data locking and analysis.

2.1.1. Participants

Healthy participants were recruited from the participant database at
INQUIS which includes volunteers who have expressed interest in
participating in clinical research and have provided permission to be
recruited for future trials. A clinical research coordinator contacted
potentially eligible participants by telephone to describe the trial. Those
interested were invited to the clinic for a screening visit to have height
and weight measured and complete a self-reported health questionnaire
to determine eligibility. Participants were deemed eligible if they were
18-75 years old, in good health with no known history of diabetes or
other major diseases, not pregnant or lactating and with no known in-
tolerances to the test products. Individuals who were taking medications
that influenced glucose metabolism or digestion and absorption of nu-
trients were excluded. All participants provided written informed con-
sent prior to enrollment in the trial.

2.1.2. Test beverages

Each participant tested three isovolumetric beverages in a random
order: 1) 20 g of tapioca based resistant dextrin powder dissolved into
250 g of water; 2) Dextrose (positive) control consisting of 21.9 g of
hydrous dextrose (equivalent to 20 g of available carbohydrate) dis-
solved in 250 g of water and 3) 250 g of water (negative) control. In
addition to the test beverage, participants were also provided with an
additional 125 g of water to rinse out the mouth. The dose was selected
based on being a representative example of a serving size of the fiber.

2.1.3. Procedures

Eligible participants were studied on 3 separate days over a period of
2-4 weeks with at least 2 calendar days between visits. On each test day,
participants came to INQUIS after an overnight fast of minimum 10 h,
consuming nothing other than water. Participants were asked to main-
tain stable dietary and activity habits throughout their participation in
the study, and to avoid unusual levels of food intake, unusual or stren-
uous physical activity, smoking and alcohol consumption 24 h before
each visit. If the participant had any signs or symptoms of an active
infection within 5 days prior to the test visit, the visit was rescheduled
until all signs and symptoms had resolved and any treatment (i.e.,
antibiotic therapy) had been completed for at least 5 days prior to the
test visit. If the participant had not complied with the preceding
experimental conditions, the test was cancelled and rescheduled for
another day. After reviewing drug and medical history and confirming
that the participant had complied with instructions regarding fasting,
alcohol, food intake and physical activity for the day before, participants
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were weighed, and 2 fasting finger prick blood samples at approximately
5 min intervals were collected. After the second blood sample, partici-
pants started to consume a test beverage and were asked to consume it in
entirety within 12 to 15 min. A timer was started at the first sip of the
test beverage and further finger prick blood samples were obtained at
15, 30, 45, 60, 90 and 120 min. Participants remained seated quietly and
no other food or drink was consumed during the 2 h test period. After the
last blood sample had been obtained, participants were offered a snack
and permitted to leave.

2.2. QOutcomes

The primary outcome measure was iAUC over 2 h for plasma glucose.
Secondary outcome measures were peak, time to peak (Tpax) and in-
cremental change at each time point in plasma glucose.

2.2.1. Blood analyses

Blood collection tubes were labeled with the participant identifica-
tion (ID) and visit date. Blood samples were collected via finger-prick.
Participants placed 5-6 drops of capillary blood into one microtube
containing heparin-fluoride at each collection time. Samples were
immediately centrifuged, stored at 4 °C and analyzed within 5 days of
collection using the VITROS 350 Chemistry System (Ortho Clinical Di-
agnostics, Raritan, NJ). The analytical coefficient of variation (CV) for
plasma glucose is <2%.

2.3. Blinding

The treatment beverages were identical in appearance and were
presented to the participants in the same manner. However, participants
were not blinded to the treatments due to the different flavour profiles
with the dextrose perceptibly sweet relative to the other treatments. The
study statistician (ALJ) was blinded to treatment identity until all ana-
lyses were finalized.

2.4. Statistical analysis

Study participant characteristics are presented as mean + SD and all
other data are presented as mean + SE. The iAUC was calculated using
the trapezoid rule, ignoring area beneath the baseline [19]. For the iAUC
calculation, fasting glucose was taken to be the mean of the first mea-
surement of the glucose concentration at times —5 and 0 min. Data for
iAUC, peak and Tpax glucose were analyzed by one-factor repeated-
measures analysis of variance using the general linear model (GLM),
examining the main effect of treatment. Glucose concentrations at each
time point were analyzed by two-factor repeated-measures ANOVA,
with participants treated as a within-subject factor and examining the
main effects of treatment and time and the treatment x time interaction.
After demonstrating significant interaction, the differences between
individual means were compared using Tukey's test to control for mul-
tiple comparisons, with the criterion for significance being two-tailed p
< 0.05. All statistical analyses were completed using NCSS 10 Data
Analysis 2015 by a statistician (ALJ) blinded to the treatment identity
until all analyses were finalized.

A sample size of 15 participants was calculated to have 80% power to
detect a 25% difference in iAUC with a 2-tailed alpha of 0.05 assuming a
within individual iAUC coefficient of variation of 23% [20].

3. Results

The study visits were conducted from 11 June 2025 to 15 July 2025.
Fifteen generally healthy individuals were enrolled and randomized in
the trial. All fifteen participants (5M:10F; 42 + 16 yr; BMI 26.8 + 5.2
kg/m?) completed the study and were included in the final analysis.
Table 1 presents the participant characteristics. The study intervention
was well tolerated, with no adverse events observed.
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Table 1
Participant baseline characteristics.”
ALL M F
N 15 5 10
Age (years) 41.6 £ 16.3 36.6 + 14.9 441 £17.2
Height (cm) 164.9 &+ 8.0 1719+ 9.4 161.4 + 4.3
Weight (kg) 72.8 £13.3 75.3 +£9.8 71.5 £15.0
BMI (kg/mz) 26.8 £ 5.2 25.6 £ 4.1 27.5+£5.8
Fasting plasma glucose (mmol/L) 5.38 £ 0.3 543+ 0.4 5.35+ 0.3
Ethnicity (n)
White 8 2 6
Asian 6 3 3
Latino 1 0 1

@ Values are presented as mean =+ SD.

Fig. 1 illustrates the incremental blood glucose response to the three
test meals. There were no differences in mean fasting blood glucose
before each meal. There were no differences in the postprandial glucose
response from tapioca resistant dextrin and water, except at 30 min
where tapioca resistant dextrin elicited a modest but statistically sig-
nificant increase relative to water (0.50 + 0.09 mmol/L, p = 0.001).
Blood glucose levels were higher at 15, 30, 45 and 60 min and lower at
120 min following dextrose versus tapioca resistant dextrin and water (p
< 0.01 for each time point and test comparison).

Fig. 2 and Table 2 depict the iAUC for blood glucose following each
test series. The blood glucose response elicited by tapioca resistant
dextrin was not different than that from water (A11.6 £+ 1.8 mmol x
min/L, p = 0.39 but significantly lower than that from dextrose (A132.5
+ 10.1 mmol x min/L, p < 0.001). There were no significant differences
in the time to achieve peak glucose following the test meals. The peak
glucose following the tapioca resistant dextrin meal was significantly
higher than that following water (A0.37 £+ 0.11 mmol/L, p = 0.006) and
significantly lower than that following dextrose (A3.15 + 0.10 mmol/L,
p < 0.001).

4. Discussion

We conducted a randomized controlled 2-h feeding trial in 15
healthy participants to characterize the postprandial glycemic profile of
a single 20 g dose of FiberSMART®, a tapioca based resistant dextrin,
compared to an isovolumetric water control and a total carbohydrate
matched dextrose control. The postprandial glucose iAUC following
tapioca resistant dextrin was not different than that following the water
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Fig. 1. Incremental postprandial glucose response to 20 g of FiberSMART®, 20
g of dextrose and water over 120 min. Data are expressed as mean + SEM. * =
Dextrose>Water and FiberSMART®; “=Dextrose>Water and FiberSMART®,
FiberSMART® > Water; # = Dextrose<Water and FiberSMART®, all values p
< 0.05.
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Fig. 2. Incremental areas under the curve after 20 g of FiberSMART®, 20 g
dextrose control (Dextrose) and water control (Water), with the same 15 par-
ticipants in each treatment. Values are expressed as Mean + SEM. Bars with
different letters are statistically significantly different (p < 0.05).

Table 2
Mean plasma glucose incremental area under the curve (iAUC), Tmax and peak
height for each test beverage.

ENDPOINT TEST SERIES

FiberSMART® Dextrose Water
Glucose iAUC (mmol x min/L) 15.7 £ 1.72 148.3 +10.9° 4.2 +£1.3°
Glucose Peak Height (mmol/L) 5.9 £ 0.1% 9.0 +0.2° 5.5+ 0.1¢
Glucose Tmax (min)* 24 +£2 301 -

Values are Mean + SEM in n = 15 participants.
abcyalues with a different letter are statistically significantly different within
each row, p < 0.01.

" Glucose Tmax is an exploratory measure to characterize the blood glucose
curve. It is not a suitable endpoint in the absence of a carbohydrate load, as in
the case of water where any changes in blood glucose reflect the minute-to-
minute and analytical variation in the measure.

control and was significantly lower than following the dextrose control.
Plasma glucose concentrations following FiberSMART® were signifi-
cantly lower than those following dextrose at each time point, and were
comparable to those following water, with the exception of 30 min, at
which point FiberSMART® was significantly higher than water.

The modest rise in plasma glucose at 30 min relative to the water
control indicates that some of the tapioca based resistant dextrin is
digestible. Since the incremental glycemic response is linearly related to
the available carbohydrate dose over 0 to 20 g, the glycemic impact of a
low-carbohydrate serving can be expressed as an equivalent glycemic
load (EGL) [21]. EGL is defined as the weight of glucose eliciting the
same incremental glycemic response. EGL of FiberSMART® is calculated
as (iAUC blood glucose FiberSMART / iAUC blood glucose dextrose) x
20 g, A 20 g serving of FiberSMART yielded an EGL of 2 g, indicating that
approximately 90% of the product is non-digestible carbohydrate. The
EGL estimate is consistent with the analytically determined total dietary
fiber content of 87% [17].

The findings of this clinical trial demonstrate that consumption of
tapioca-based resistant dextrin does not result in significant or clinically
meaningful increases in postprandial blood glucose, substantiating its
functional similarity to dietary fibers. A comparable randomized
controlled feeding trial conducted by our group in 2016 showed a
similar postprandial glucose profile with a 20 g dose corn-based version
of FiberSMART® relative to a 20 g dextrose control (iAUC blood glu-
cosewas 11.2 + 1.8 mmol x min/L and 119.0 &+ 11.9 mmol x min/L for
corn-based fiber and dextrose, respectively, p < 0.05). This study also
incorporated palatability testing which found the product to be highly
palatable. Given the similar physicochemical properties of the tapioca-
based (derived from cassava root) and corn-based versions [17], the
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favourable palatability findings are reasonably expected from both
products.

FiberSMART® is a well-tolerated resistant dextrin. No adverse events
were reported in the current trial or in the earlier corn-based trial.
Additionally, a randomized controlled two-arm parallel trial in 38
healthy adults demonstrated that tapioca-based FiberSMART® doses of
10, 30 or 50 g per day for 7-days were well tolerated, with no significant
GI symptoms reported relative to a placebo [18]. In line with tapioca
resistant dextrin, other clinical trials have observed that resistant dextrin
does not elicit GI symptoms acutely or long-term in varying populations
including those that are generally healthy [22] and living with type 2
diabetes [23].

Resistant dextrin may have long-term benefits as an effective pre-
biotic, regulating the gut microflora by supporting growth of beneficial
bacteria [24]. Characteristic of dietary fibers, resistant dextrin is non-
digestible by human enzymes and passes through the small intestine
intact. In the large intestine, the gut bacteria ferment the fibers to pro-
duce short chain free fatty acids (SCFA) that cross the mucosal mem-
brane and enter systemic circulation. Elevated levels of SCFA have been
attributed to the mechanisms leading to improvements in insulin
sensitivity [25], satiety [26] and inflammation [27] associated with
high fiber diets. Given the emergence of appetite-regulating medica-
tions, public interest has increased in mediators of appetite hormone
regulators to which SCFAs can play a role. SCFAs bind to receptors to
enteroendocrine L-cells in the intestinal mucosa, stimulating the secre-
tion of GLP-1. While animal models have supported the hypothesis that
resistant dextrin increases GLP-1 production [28-30], clinical trials have
mixed results on whether resistant dextrins are beneficial [31] or not
[32] on appetite regulation. Further research is needed to investigate
long-term intakes and determine the dose thresholds, formulations and
mode of administration that can optimize these potential benefits.

The findings of this trial should be interpreted in the context of its
strengths and limitations. The randomized, cross-over design mitigates
key sources of bias. The use of both positive and negative controls en-
hances internal validity, demonstrating that postprandial glycemic
response from FiberSMART® was as expected relative to both compar-
ators. Relative responses are also largely unaffected by diabetes status
[3], sex [20] or age [33], supporting the extrapolation of these findings
to other populations. Investigating a relative response rather than an
absolute response allows applicability of the findings to different pop-
ulations. The study also had some limitations that warrant consider-
ation. To align with funding availability, we did not explore a dose-
relationship or determine the proportional insulin response. Whether
FiberSMART® attenuates the glycemic response to a carbohydrate load
was not assessed and should be within the scope of subsequent trials.
The acute feeding design also limits its generalizability to longer-term
intakes.

5. Conclusion

This randomized controlled feeding trial confirms that tapioca-based
FiberSMART® elicits a glycemic response characteristic of dietary fiber.
The postprandial glucose response following a 20 g dose of tapioca
resistant dextrin was similar to that following an isovolumetric water
control and significantly lower than that following a carbohydrate
matched dextrose control. These findings parallel those of our earlier
feeding study on corn-based FiberSMART®. Future studies should
determine a dose-response relationship and insulin response and explore
whether FiberSMART® holds other cardiometabolic benefits associated
with dietary fiber including lowering the glycemic response to a car-
bohydrate load.
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