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Discussion
Signifi cant decreases in BW (p<0.001), BMI (p<0.001), BF (p<0.001) and HF (p<0.001), associated with a decreased caloric intake (p<0. 001) were observed throughout the 
study in the NUTRIOSE® group, as well as a fi nal signifi cant reduction in WC (p<0.001), while no changes were observed in the placebo group. 
NUTRIOSE® supplementation greatly decreased HF over the trial. 
The reduction in caloric intake in the NUTRIOSE® group might be partly explained by a decreased hunger feeling and further make understandable the noted decreases observed 
in BW, BMI and BF. Be that as it may, this study has shown that the metabolic syndrome status of the volunteers is largely improved with NUTRIOSE®.

•

•
•       

Subjects
120 healthy Chinese male volunteers (20-35 y)
Overweighed at the start of the study (baseline) according to WGOC(2)

•
•
Design

12-week double-blind, placebo controlled trial, 2 groups of 60 randomized 
in parallel
comparisons between both groups, at baseline and throughout the study.  

•

•
Methodology

Consumption at the same moment, twice daily (10:00 am and 4:00 pm) of 250 ml 
fruit juice (similar taste and color in both groups) containing: 

•

NUTRIOSE® group : 17 g NUTRIOSE® (= 34 g/day), equivalent of 14 g
(26.4 g/day) dietary fi ber
PLACEBO group : 17 g  (= 34 g/day) standard maltodextrin 

◆
 
◆

comparisons of parameters within and between groups at baseline and at weeks 
4, 8 and 12:  

•

Anthropometric measurements :  ◆

body weight (BW in kg)
body mass index (BMI in kg/m2) 
percentages of body fat  (% BF)  (bio-electrical impedance analysis or  
impedancemetry)
waist circumference (WC) measured in cm (values taken twice).   

•
•
•

•
Hunger feeling and dietary intakes :  ◆

Hunger feeling (HF) by questionnaires
Energy Intake in kcal/day by Food Frequency Questionnaire (24-hour 
recall) and/or food record of dietary intakes

•
•

Conclusion
People who lost body fat also lost weight and Body Mass Index.
Dietary intervention through NUTRIOSE® supplementation (17 g, twice daily) signifi cantly modifi ed hunger feeling and biological markers of Metabolic Syndrom, including body weight. 
This makes of NUTRIOSE® a promising tool for fortifi cation of diets in fi bers, but also for weight management and chronic metabolic disorders associated with overweight.

•
•
•

Overweight and obesity are a growing health concern all over the world. In China, the prevalence of overweight in adult population is estimated at 23% based on WHO (World 
Health Organization) classifi cation of Body Mass Index (BMI)(1). According to the cut-off points recommended by The Working Group on Obesity in China(2) (WGOC: 24 ≤ BMI for 
overweight ≤ 28; BMI for obesity > 28), this prevalence is of 34%. According to a recent study(1), these cut-off values are positively associated with increased prevalence of a 
cluster of risk factors related to the Metabolic Syndrome (MetS), including type 2 diabetes and dyslipidemia in adults.

•

In a preventive approach, dietary factors, including fi ber supplementation, are to be considered as modifi able risk factors. NUTRIOSE® soluble fi ber is a resistant food dextrin 
with high fi ber content (85% on dry substance) that exhibits high digestive tolerance both in short(3) and long-term uses(4), induces prebiotic effects(5)(6) and may help controlling 
calorie intake(7). 
In this study, we investigated the effects of a medium-term consumption of NUTRIOSE® on some characteristics specifi cally linked to an increased risk of developing Metabolic 
Syndrom in male volunteers.

•

•

Results
ANTHROPOMETRIC MEASUREMENTS

Body weight

The placebo group remained fairly stable throughout the study.  
In the NUTRIOSE® group, volunteers had signifi cant weight loss from one month 
to the other starting from week 4 (p<0.0001).
The difference between groups, not signifi cant at baseline, was signifi cant at 
weeks 4 (p=0.01), 8 (p<0.001) and 12 (p<0.001) when adjusted to disparities.  
In the NUTRIOSE® group, 66.1% (n=37) of participants who completed the study lost 
weight (2.3 kg on average) for only 16.4% (n=9) in the PLACEBO group ( 0.4 kg on 
average). 

•
•

•

•

Figure 1: Estimated Marginal 
Means of Body Weight (kg) 
measurements for the 
NUTRIOSE® and placebo 
groups. 
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The PLACEBO group had a relatively stable BMI throughout the study.
Within the NUTRIOSE® group, volunteers had a signifi cant BMI’s reduction from 
one month to the other starting from week 4 (p<0.001), indicating a continued 
and additional effect of NUTRIOSE®.
The difference between groups, even not signifi cant at baseline, became signifi cant 
at weeks 4 (p=0.02), 8 (p=0.01) and 12 (p=0.045).
Among the 66.1% of the NUTRIOSE® group who lost weight, all also lost an average 
of 0.75 BMI, attaining an average of 23.8 at the end of the trial. 

•
•

•

•

Figure 2:  Estimated Marginal 
Means of Body Mass Index 
(kg/m2) in the NUTRIOSE® and 
placebo groups.
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Waist circumference

The PLACEBO group had a relatively stable average WC throughout the study.  
In the NUTRIOSE® group, volunteers had a noted decrease in WC as compared to 
baseline mainly observed at weeks 8 and 12 (about 0.2 cm, p< 0.05). 
Nevertheless, the WC difference between groups was never signifi cant.

•
•

•

Figure 3: Estimated Marginal 
Means of Waist Circumference 
measurements for the 
NUTRIOSE® and placebo 
groups.

2.50

2.00

1.50

1.00

0.50

0.00

W
ai

st
 c

ir
cu

m
fe

re
nc

e 
(c

m
)

a ba
b

NUTRIOSE® 

Placebo

0 4 8 12
Weeks of study

Body Fat

Figure 4: Estimated Marginal 
Means of Percent Body Fat 
measurements for the 
NUTRIOSE® and placebo 
groups.  
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There was no change within the PLACEBO group.
In the NUTRIOSE® group, the %BF was signifi cantly reduced at weeks 4, 8 and 12
as compared to baseline (p<0.001) and at week 8 as compared to week 4 (p<0.0001). 
This decrease was leveled off at week 12, but sustained as compared to week 4 
(p<0.05) and baseline (p< 0.005). 
% BF, not different between groups at baseline, differed signifi cantly at weeks 8 
(p=0.02) and 12 (p=0.045). 
Only 5 participants in the PLACEBO group lost on average 0.5% BF while 36 
participants in the NUTRIOSE® group lost the same.  

•
•

•

•

Hunger feeling

In the PLACEBO group, 70% of the participants declared they were hungry at 
baseline versus 98 % at the end of the trial.
In the NUTRIOSE® group, 68% of the participants reported they were hungry 
at baseline for only 20% at the end the study. 
The differences between groups, even not signifi cant at baseline, were 
signifi cant at weeks 4 (p < 0.01), 8 (p < 0.01) and 12 (p < 0.01),

•

•

•

Figure 5 :  % of volunteers 
who answer: “hungry”, “very 
hungry” or “starving” in the 
NUTRIOSE® and placebo 
groups.  
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In the PLACEBO group, during the fi rst study period (weeks 0 to 4), caloric intake 
slightly decreased (max reduction 7.5%) before going up again.
In the NUTRIOSE® group, a sharp decrease in caloric intake was observed during 
the fi rst week (24.4%) and this reduction was maintained over the weeks (max at 
day 18, p<0.001 on average) until the end of the study.
There was no difference between groups at baseline, but the maximum difference 
during this fi rst period between groups reached its maximum at week 4 (p = 0.001) 
and was still signifi cant at weeks 8 (p = 0.001) and 12 (p = 0.002).
A growing difference (decrease) in caloric intake was only seen for the NUTRIOSE® 
group that exhibited a reduction of about 22% vs. 1.6% for the PLACEBO group at 
the end of the study.   

•

•

•

•

Figure 6: Caloric intake 
variation (in kcal/day) over the 
fi rst study period (weeks 0 to 4) 
in the NUTRIOSE® and placebo 
groups during the fi rst study 
period.  
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➤  Different letters (a, b, c) indicate signifi cant differences between weeks within the NUTRIOSE® 

group. Asterisks (*) show a signifi cant reduction for the NUTRIOSE® group as compared to the 
placebo group for the same week. 

QUESTIONNAIRES

Table 1: Caloric intake variation 
(in kcal/day) in the NUTRIOSE® 

and placebo groups. 

in kcal/day  NUTRIOSE  Placebo
  Month 0 3063       3422
  Month 1 2378       3368
  Month 2 2295       3358
  Month 3 2449       3538

Caloric intake
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Introduction: Abdominal obesity is one key underlying risk factor of the Metabolic Syndrom (MS). 
The MS, and in particular overweight and hypertension, is widely influenced by dietary factors; and 
among them, supplementation with fiber. The impact of NUTRIOSE® a soluble dietary fiber, on some 
MS characteristics, was investigated in a clinical placebo controlled trial.  

Methods: 120 overweight Chinese male volunteers were enrolled in two groups receiving in 
beverage either 17 g NUTRIOSE® or 17 g standard maltodextrin at the same time, twice daily, for 12 
weeks. Comparisons of body weight (BW), body mass index (BMI), body fat (BF), waist 
circumference (WC), caloric intake (CI), hunger feeling (HF) and systolic blood pressure (SBP) 
between the two groups at baseline and throughout the study were analyzed.  

Results: Significant decreases in BW (p<0.001), BMI (p<0.001), BF (p<0.001) and HF (p<0.001), 
associated with a decreased caloric intake (p<0. 001) were observed throughout the study in the 
NUTRIOSE® group, as well as a fi nal significant reduction in WC as measured by abdominal scans 
(p<0.001), while no changes were observed in the placebo group. There was no difference between 
groups for SBP.  

Conclusion: Dietary intervention through NUTRIOSE® supplementation signifi cantly modified hunger 
feeling and biological markers of MS, including body weight. This makes of NUTRIOSE® a promising 
tool for diet fortifi cation with fibers, particularly in the context of weight management and chronic 
metabolic disorders associated with overweight.  
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Introduction

Material and Methods

Primary:      Impact on short-term satiety, food/caloric intakes, bodyweight
Secondary:  Impact on hunger feeling and other anthropometric 
parameters

Results

During the study, NUTRIOSE® exhibits a progressive and signifi cant impact on short-term satiety (see fi gures 1, 2 and 3). This effect is time correlated, the impact on 
satiety becoming visible earlier while progressing in the trial and increasing in value from day 0 to day 21. Be that as it may, some statistical differences appear for the 
8g/d group from Day 5. Moreover, this effect is also correlated to the ingested dose, the signifi cance increasing with the dosage. 

Discussion - Conclusion
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Outcomes

The role of the diet in the prevention of obesity is widely acknowledged. Dietary carbohydrates may impact body fatness and affect the likelihood of passive over-
consumption and long-term weight change(1). In this context, fi bre supplements seem to favour adherence to a low energy diet and hence weight loss. Some fi bres 
may potentially play a role in hunger feeling, caloric intake, satiety and therefore food intake management. NUTRIOSE® has demonstrated strong effects on hunger 
feeling and weight management at a daily oral intake of 34g/day in a fi rst clinical study. The aim of this second clinical trial was to investigate whether oral dietary 
supplementation with this resistant dextrin at different dosages was associated with a positive impact on satiety-related and some anthropometric parameters.

9-week randomized, placebo-controlled, double blind, parallel, single 
center
5 groups of 20 overweight Chinese male and female (50/50) volunteers 
(24≤BMI≤28 kg/m2), factory workers eating each meal in the canteen 
(7d/7).
Clinical measures: 
◆ Satiety related parameters : 

Design

Products
Placebo group :  orange juice ➝ 2 daily intakes of 250 ml (a)
Treatment groups :  NUTRIOSE® in orange juice ➝ 2 daily intakes of 
250 ml containing either 4g (b), 7g (c), 9g (d), 12g (e) of NUTRIOSE®, namely 
8, 14, 18 or 24 g of NUTRIOSE®/day

Daily schedule

Satiety evaluation
“How hungry do you feel?”

VAS evaluation in the morning

The hunger feeling status decreases over the study; 
this decrease is signifi cant from Day 5 to the end of 
the evaluation for the group 24g and from Day 7 for 
the groups 14g and 18g. The number of volunteers 
who are not hungry increases during the study (data 
not shown).

There is a signifi cant decrease in caloric intake (and 
in food intake - data not shown) correlated with the 
decrease in hunger, from week 2 to the end of the 
study for the groups 14g, 18g and 24g of NUTRIOSE® 
and at week 9 for the group 8g of NUTRIOSE® .  

As a consequence, NUTRIOSE® intake induces a 
strong and prolonged impact on weight management. 
The decrease observed from baseline to the end is 
signifi cant for the groups 14g, 18g and 24g/day. In the 
meantime BMI, body fat and waist circumference 
display signifi cant decreases (not shown) for these 
3 groups. For each of the tested parameters, the 
results are also dose-correlated.

Hunger evaluation Total caloric intake per day Body weight

satiety (from D-2 to D21): measured over 2 hours after product intakes 
through a standardized referenced  visual analog scale (VAS-09) 
hunger feeling (from D-2 to D21): 2 daily evaluations before 
 NUTRIOSE® intakes (“How hungry do you feel?”)
food/caloric intake (daily): individually assessed through a pre-cal-
culated menu and a Daily Food Record at every meal from day -2 to 
day 63. 

•
•

•

•

•

◆ Anthropometric parameters: bodyweight, BMI, body fat, waist
      circumference (weekly from D-2 to D63)

•
•

Placebo or
NUTRIOSE®

Placebo or
NUTRIOSE®

10:00 am 4:00 pm

12:00 - 12:30 pm7:00 am 6:30 pm

Lunch (*)Breakfast (*) Dinner (*)

Satiety evaluation (VAS)
from 10:00 am to 12:00 am

Satiety evaluation (VAS)
from 4:00 pm to 6:00 pm

(*) Food & caloric intake evaluation

Hunger feeling 
questionnaire 

(9:50 am)

Hunger feeling 
questionnaire 

(3:50 pm)
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Mean hunger score at 9:50 am
(Question: How hungry are you?)   0= full - 1= satisfied - 2= somewhat hungry - 3= hungry - 4= very hungry
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➔

➔

➔

NUTRIOSE®, a non viscous soluble fi bre, has previously demonstrated a positive impact on weight management in a 12-week dietary intervention in 120 healthy 
overweight Chinese men at a daily dosage of 34 g. In this second study, NUTRIOSE® displays signifi cant time- and dose-related effects on short-term satiety (from 
day 5 at 8 g/day), hunger feeling (from day 5 at 24 g and day 7 at 14g/day), food and caloric intakes (from day 21 at 14 g/day).
Several hypotheses may be formulated. The modulation of the microbial ratios in the gut fl ora composition may fi rstly enlighten these results (2;3). Moreover, the 
slow and prolonged production of short chain fatty acids (SCFAs) along the colon may provide long lasting energy and delay or reduce hunger feeling. Finally, due to 
its fermentation pattern described in vitro as long-lasting and producing high propionate concentrations from 8 to 24 hours (4), it is also in line with some described 
role of SCFAs, such as: 

•

•

butyrate may promote satiety (5) and have a direct effect on afferent terminals in rats (6); 
the pattern of fermentation, mostly the ratio of acetate to propionate reaching the liver, is a putative intermediate marker possibly predicting the potential 
lipid lowering properties of non digestible carbohydrates; 
the classical deleterious role attributed to acetate as a precursor of lipogenesis might be modulated (7).

Finally, the results of this second study bring additional evidence to the fact that NUTRIOSE® may be a useful tool in the modulation of satiety from 8-14g/day, 
and in weight management from 14g/day.

•

-
-

-

           Placebo               NUTRIOSE®  8g                NUTRIOSE® 14g
                         NUTRIOSE® 18g               NUTRIOSE® 24g
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Dose-response impact of a soluble prebiotic fi ber, 
                        on satiety and weight management
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Introduction:  resistant dextrin, NUTRIOSE® (Roquette, France), has previously shown positive 
impacts on hunger feeling and weight management at a daily dosage of 34g/day orally. In this 
second study, we investigated whether NUTRIOSE® could have a dose-related positive impact 
on some satiety-related and anthropometric parameters.

Methods: In a randomized, placebo-controlled, double blind, parallel, single-center trial, 
5 groups of 20 Chinese adult volunteers (24BMI28 kg/m2) ingested orange juice twice daily 
for 9 weeks either alone (Placebo) or supplemented with NUTRIOSE® at different dosages 
(8g/d,14g/d, 18g/d, 24g/d). Satiety (satiety and hunger feeling, food and caloric intakes) and 
anthropometric parameters (bodyweight, BMI, body fat, waist circumference) were followed.

Results: A signifi cant impact of NUTRIOSE® on satiety was observed over the study, appearing 
from day 5 for the group 8g/d. The hunger feeling status decreased over the study, becoming 
signifi cantly different from the Placebo group from day 5 for the group 24g/d and from day 7 for 
the groups 14 and 18g/d. Correlated with this, a signifi cant decrease of the food and caloric 
intakes was observed as soon as from week 2 to the end of the study for many groups. 
Consecutive signifi cant, dose-correlated decreases in body weight, BMI, body fat and waist 
circumference were observed from baseline until the end, signifi cant for the groups 14g, 18g 
and 24g/d. 

Conclusion: NUTRIOSE® is therefore effective in the modulation of satiety from 8-14g/d, and 
in weight management from 14g/d. As a soluble fi ber, it may be a useful tool in the context of 
epidemic obesity.

Dose response evaluation of the effects of NUTRIOSE® on satiety and weight 
management
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