UNIVERSITI TEKNOLOGI MARA

THE BENEFITS OF
CARBOHYDRATE MOUTH RINSING
ON CYCLING AND RUNNING
PERFORMANCE: ASYSTEMATIC
REVIEW

FATIN FAZLIYANA BINTI

MARZUKI

Research Project submitted in partial fulfilment
of the requirements for the degree of

Bachelor of Sports Science (Hons.)

Faculty of Sports Science and Recreation

July 2021



AUTHOR’S DECLARATION

| declare that the work in this thesis was carried in accordance with the regulations of
University Teknologi MARA. It is original and is the results of my own work, unless
otherwise indicated or acknowledge as referenced work. This thesis has not been
submitted to any other academic institution or non-academic institution for any degree

or qualification.

I, hereby, acknowledge that | have been supplied with the Academic Rules and

regulations

Name of Student : Fatin Fazliyana binti Marzuki

Student 1.D. No. ; 2018699044

Programme : Bachelor of Sports Science (Hons.)

Faculty : Faculty of Sports Science and Recreation

Thesis Title ; The Benefits of Carbohydrate Mouth Rinsing on Cycling

and Running Performance: A Systematic Review

Signature of Student :

Date : July 2021



ABSTRACT

The carbohydrate (CHO) mouth rinsing consistently provides a positive central
activation system via mouth receptors, improving exercise performance. Despite an
increasing number of research demonstrating the benefits of CHO mouth rinsing on
exercise performance, a limited summary review has been conducted to elucidate the
evidence of CHO mouth rinse effects on exercise performance, such as type of solution
and beverage concentration. Therefore, this summary review aimed to identify the
studies investigating the effect of CHO mouth rinsing on exercise performances, type
of solution used and beverage concentration. Specifically focused on the main outcome
of the studies such as time trial (TT), time to exhaustion (TTE) and mean power output.
A summary review was conducted to assess the effect of CHO mouth rinsing on running
and cycling performance within 1-hour duration of exercise time. The literature search
was conducted using specific keywords (carbohydrate mouth rinse, performance,
cycling and running exercise) on the following electronic database: PubMed, Google
Scholar and Web of Science. The result of the search identified 85 studies and 5 studies
manually inserted of which 22 studies met the inclusion and exclusion criteria, then
each study was summarized and compared. The overall effect of CHO mouth rinsing
on exercise performance was 7.5% + 10%. In 7 of them investigated the effectiveness
of CHO mouth rinsing in running exercise performance (TT and TTE) with
performance benefit of 1.5% to 29% (N = 4) While 15 studies were performed in
moderate to high intensity cycling exercise with 1.1% to 39% (N = 10) performance
improvement. Maltodextrin was commonly used as CHO solution (N = 12), while
others utilized the use of glucose, electrolyte beverages, dextrose or sucrose. The
solution concentration was varied between studies ranging between 3% to 16%
concentration; however, 6.4% (N = 12) was commonly used in CHO mouth rinsing
intervention. A possible mechanism of CHO mouth rinse in improving exercise
performances was the stimulation of the oral receptors, leading to brain region
(insula/operculum frontal, orbitofrontal cortex, and striatum) activation related to
reward and motor control behaviour. Variability between studies involving fasting
period prior to trial, duration of mouth rinse, type of activity/exercise protocol and
sample size were also investigated. This review summarizes the current knowledge
regarding the effect of CHO mouth rinsing, exercise performance, solution
concentration and solution type within different exercise modalities (TT vs TTE).

Keywords: mouth rinse; exercise; physical performance; maltodextrin



TABLE OF CONTENT

AUTHOR’S DECLARATION
ABSTRACT
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS

CHAPTER ONE: INTRODUCTION
1.1 Background of Study

1.2 Problem Statement

1.3 Research Objective

1.4 Research Question

1.5 Significance of Study

1.6 Limitation of Study

1.7 Delimitation of Study

1.8 Definition of Terms

CHAPTER TWO: LITERATURE REVIEW

2.1 Carbohydrate Ingestion and Exercise Performance

2.2 Carbohydrate Mouth Rinse and Exercise Performance

2.3 Oral Carbohydrate Sensing

2.4 Mechanism of Carbohydrate Mouth Rinsing and Brain Regions

Involved

CHAPTER THREE: METHODOLOGY
3.1 Eligibility Criteria

Page

Vi
Vil

viii

S TS, T NG NG O O SC R

10
14
16

18



3.2 Data Sources and Search

CHAPTER FOUR: RESULTS

4.1 Overall Results

4.2 Type of Activity/Exercise Protocol
4.3 Sample

4.4 Mouth Rinse Protocol

4.5 Performance

4.6 Type of Solution

4.7 Concentration of Solution

CHAPTER FIVE: DISCUSSION AND CONCLUSION

5.1 Discussion
5.1.1 Carbohydrate Mouth Rinse Effects on Exercise Performance
5.1.2 Type of Solutions and Exercise Performance
5.1.3 Beverage Concentration and Exercise Performance

5.2 Conclusion

REFERENCES
APPENDICES
AUTHOR’S PROFILE

18

19
25
25
25
26
26
26

27
27
29
31
33

35
46
48



	THE BENEFITS OF CARBOHYDRATE MOUTH RINSING ON CYCLING AND RUNNING PERFORMANCE: A SYSTEMATIC REVIEW
	AUTHOR’S DECLARATION
	ABSTRACT
	TABLE OF CONTENT
	CHAPTER ONE
	INTRODUCTION
	1.1 Background of Study
	1.2 Problem Statement
	1.3 Research Objective
	1.4 Research Question
	1.5 Significance of Study
	1.6 Limitation of Study
	1.7 Delimitation of Study
	1.8 Definition of Terms


	CHAPTER TWO
	LITERATURE REVIEW
	2.1 Carbohydrate Ingestion and Exercise Performance
	2.2 Carbohydrate Mouth Rinse and Exercise Performance
	2.3 Oral Carbohydrate Sensing
	2.4 Mechanism of Carbohydrate Mouth Rinsing and Brain Regions Involved


	CHAPTER THREE
	METHODOLOGY
	3.1 Eligibility Criteria
	3.2 Data Sources and Search



	RESULTS
	4.1 Overall Results
	4.2 Type of Activity/Exercise Protocol
	4.3 Sample
	4.4 Mouth Rinse Protocol
	4.5 Performance
	4.6 Type of Solution
	4.7 Concentration of Solution


