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ABSTRACT 

Introduction: Compared to other green teas, higher intake of multiple phytochemicals is achieved with Matcha green 

tea consumption. Green tea consumption is known to have metabolic effects but is also consumed for supposed calming 

effects. The aim of the present study was to examine the effects of encapsulated Matcha green tea on heart rate 

variability metrics during supine rest, as well as on physiological and metabolic responses during both supine rest and 

moderate-intensity exercise. 

Methods: Healthy females (n=8, age: 22±3 yrs, body mass: 68±11 kg, height: 162±5 cm) volunteered. The study employed 

a placebo-controlled, randomised cross-over design. Time-domain heart rate variability metrics during supine rest (n=5) 

and physiological and metabolic responses using indirect calorimetry techniques during supine rest and 60-min of 

moderate-intensity (~ 4-METs) treadmill walking (speed: 4.4±0.5 km·h-1) were measured following 3 weeks of 3 g·day-1 

of Matcha green tea or placebo. 

Results: During supine rest with Matcha green tea, all participants had lower heart rates by 13±7% (P=0.01, d= -1.45), 

higher mean beat-to-beat RR intervals by 16±9% (P=0.03, d=1.25), higher SDNN by 44±32% (P=0.01, d=0.76) and higher 

pNN50 by 139±139% (P<0.01, d=1.28). Matcha green tea had no effects on the physiological and metabolic responses 

during supine rest and moderate-intensity treadmill walking (e.g. respiratory exchange ratio, placebo: 0.78±0.04; 

Matcha: 0.78±0.03, P=0.87). Fat oxidation during supine rest was correlated (r=0.75, P<0.01) with the moderate-intensity 
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walking induced fat oxidation. 

Conclusions: In young adult healthy females, Matcha green tea beneficially effects heart rate variability metrics during 

supine rest indicating an alteration in parasympathetic nervous activity and therefore suggestive of a relaxing effect. 

Matcha green tea did not change the metabolic responses during supine rest and exercise possibly due to the low 

respiratory exchange ratio in the female cohort. Future work should address the effectiveness of Matcha green tea during 

conditions of psychological stress. 
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INTRODUCTION 

Matcha green tea powder is derived from the grounding 

of unfermented leaves from tea plants (Camellia 

Sinensus) exposed to shading a few weeks before 

harvest. The limited light exposure of the tea plants 

provides the leaves with a high content of flavonoids 

[especially epigallocatechin gallate making up 50-80% of 

the total catechin content [1], theanine, chlorophyl and 

caffeine [2, 3]. Matcha green tea consumption involves 

the digestion of the phytochemical-rich powder. Recent 

reviews highlighted the association between the unique 

Matcha composition and health benefits that were 

associated with the anti-oxidant and anti-inflammatory 

properties [3-5]. In general, supplementation with anti-

oxidant properties may affect the acute and chronic in-

vivo physiological, cardiovascular and metabolic 

responses at rest and during exercise [6-7]. 

Studies on the in-vivo effects of Matcha green tea 

are limited. In untrained men, 1.5 g of Matcha intake 

daily for 12 weeks enhanced the resistance-training 

induced hypertrophy with a trivial change for lower body 

fat% [8]. Matcha intake (1.5 gram daily) for two weeks in 

young adult healthy males and females provided 

beneficial changes in fecal microbiota composition [9]. In 

healthy female cohorts, Matcha green tea drinks over a 

24-hr period (4 x 1-gram drinks) and 3-weeks of
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capsulated Matcha green tea intake (3 x 1 gram/day) 

enhanced walking-induced fat oxidation during a 30-min 

moderate-intensity walk [10, 11]. Several studies on the 

effects of green tea on metabolic responses have 

provided observations on the enhanced fat oxidation in 

rest (for a review see Hodgson et al [12]). It was likely that 

the enhanced walking-induced fat oxidation by Matcha 

green tea [10, 11] was due to the combined effects of the 

catechins and caffeine. The effects of Matcha green tea 

on the metabolic responses at rest have not been 

addressed.  

Matcha green tea also contains L-theanine [3] that 

has been shown to have anti-stress effects potentially by 

inhibiting cortical neuron excitation [13]. For example, 

the daily consumption of Matcha-enriched cookies over 

8 days, formulated with specific molar ratios of certain 

components (i.e., caffeine, epigallocatechin-gallate, 

theanine, and arginine), resulted in a reduction of 

anxiety levels among university students, as assessed by 

a state-trait anxiety inventory test conducted during 

pharmacy practice [14]. In general, however, inhibition 

of cortical neuron excitation can reduce sympathetic 

activation and increase parasympathetic activation, 

promoting a “rest and digest” state [13]. Heart rate 

variability metrics can detect changes in the balance 

between the sympathetic and parasympathetic output 

(for a review see [15]), with studies reporting effects by 

nutritional interventions. For example, daily intake of 

watermelon juice for two weeks affected heart rate 

variability metrics during an oral glucose challenge 

test [16]. It is surprising that studies in humans on the 

effects of green tea consumption on heart rate 

variability metrics are absent considering that 

studies showed green tea components can lower stress 

and anxiety levels (for a review see [17]). No studies 

have addressed the effect of Matcha green tea on 

heart rate variability metrics during rest. 

Therefore, the primary aims of the present study 

were to examine in healthy young adult females the 

effects of Matcha green tea on 1) heart rate variability 

metrics during supine rest, 2) physiological and metabolic 

responses during supine rest and during a 60-min 

moderate-intensity walk. In males, it was observed that 

fat oxidation at rest showed a significant correlation with 

exercise-induced maximal fat oxidation [18]. As far as we 

know, the relationship between fat oxidation during rest 

and exercise has not been examined in young-adult 

healthy females. A secondary aim was therefore to 

examine whether there was a significant correlation 

between whole-body fat oxidation in rest and during 

moderate-intensity exercise in young-adult healthy 

females. 

METHODS 

Participants: Healthy females (University students and 

staff, age: 22±3 yrs, height: 162±5 cm, body mass: 68±11 

kg, skeletal muscle mass: 26.1±3.2 kg, body fat%: 

30.5±9.4) volunteered for the study. Participants had to 

have a regular menstrual cycle (>3 months) with 

accepted contraceptive methods the combined pill, 

diaphragm, and intrauterine device. Ethical approval was 

obtained from the University of Chichester research 

ethics committee (number: 22231905455). Participants 

provided written informed consent after being provided 

with written and verbal information on the purpose and 

study requirements and after completion of a health 

history questionnaire.   

Experimental design and procedures: The study used a 

placebo-controlled double-blind, randomised crossover 

design with a familiarisation and two experimental 

sessions (i.e. placebo and Matcha green tea), all between 

9 and 11 am. For all sessions, participants were instructed 



Dietary Supplements and Nutraceuticals 2024; 3(1):1-12  DSN   Page 4 of 12

to abstain from strenuous or unaccustomed exercise for 

48 hours and not to brisk walk or cycle with high-intensity 

during commute to the sessions. In addition, participants 

had to abstain from alcohol for 24 hours and avoid 

caffeine/nicotine intake for 140-240 minutes preceding 

the testing sessions.  

Familiarization session: In the familiarisation session, 

participants underwent anthropometric measurements 

using a stadiometer (Holtain Counter VR High Speed 

Metal, Holtain Ltd, Crymmych, UK), digital scales (Seca 

Model 876, Seca Ltd, Birmingham, UK) and a body 

composition analyser (InBody 770, InBody USA, 

California, USA) for height, body mass and body 

composition. Then, the participants rested on a portable 

couch for 10 minutes. For the measurements during 

seated rest, 2 x 10 min of expired air was collected using 

Douglas bags (volume: 220 L) with 5 min between the 

expired air collections. The lowest oxygen consumption 

for the 2 x 10 min collection was taken as the one 

metabolic equivalent [i.e. 1-MET: 3.48±0.44 mL·kg-1·min-

1 (mean SD)]. Then, participants underwent a 5 x 8 min 

treadmill walking test, starting at 2 km·h-1 with a stage 

increase of 1 km·h-1 until 6 km·h-1. Expired air collections 

were taken in the last 3 minutes of each stage. Expired air 

collections were analysed with a two-point oxygen and 

carbon dioxide calibrated gas analyser (Servomex Series 

1400 Gas Analyser, Servomex, Crowborough, UK). The 

expired air volumes were measured using a calibrated 

gas meter (Harvard Dry Gas Meter, Harvard Apparatus, 

Edenbridge, Kent, UK). Gas volumes for oxygen and 

carbon dioxide were corrected to standard temperature 

and pressure and dry gas conditions and calculated using 

Haldane transformation with the consideration of 

inspired fractions of oxygen and carbon dioxide at the 

time of expired air collections. The inspired fractions of 

oxygen and carbon dioxide of the laboratory air were 

measured mid-way during an expired air collection. The 

oxygen uptakes during the incremental walking test were 

used to determine a linear relationship between 

treadmill walking speed and oxygen uptake expressed as 

METs. The linear relationship between treadmill walking 

speed and METs (r2=0.9492±0.0194, mean±SD) allowed 

for each individual the calculation of the treadmill 

walking speed at the moderate-intensity of 4-METs 

(walking speed: 4.4±0.5 km·h-1, mean±SD).  

Experimental visits with placebo and Matcha green tea: 

For the two experimental visits with the intake of placebo 

or Matcha green tea (see below for details), participants 

arrived in a fasted state and were allowed to have water. 

On arrival, participants rested for 20-min on a portable 

couch in a dimly lit physiology laboratory (21°C), wearing 

comfortable clothing. Participants were instructed to 

avoid talking and fidgeting and were not allowed to read, 

use mobile phones, or listen to music. Following the 20-

min adjustment period, 2 x 10 min expired air collections 

were taken with 5 min between collections. The average 

for the two 2 x 10 min collections were used for analysis. 

One 10-min collection was recorded using a smartwatch 

(Polar v800, Polar Electro UK Ltd, Warwick, UK) for heart 

rate variability metrics. 

Heart rate variability measurements from the Polar 

v800 were downloaded with Kubios software (Kubios 

HRV Standard, version 3.5, Kuopio, Finland) for the 

following time-domain parameters, i.e. mean RR (i.e. the 

inter-beat intervals between successive heart beats), 

SDNN (i.e. standard deviation of inter-beat interval of 

normal sinus beats) and pNN50 (% of adjacent NN 

intervals that differ from each by more than 50 ms) [19]. 

The analysis was limited to the time-domain parameters 

due to equipment issues for three participants. Following 
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the rest protocol, a 60-min treadmill walk was conducted 

for each participant at the calculated walking speed of 4 

METs that was determined in the familiarization visit (see 

above). Expired air collections were collected from 8-10, 

18-20, 28-30, 38-40, 48-50, and 58-60 minutes. Whole-

body fat and carbohydrate oxidation rates were 

calculated using equations by Frayn et al [20] with the 

assumption of negligible protein oxidation. Participants 

recorded their dietary intake for 48 hours before the first 

session in the placebo or Matcha green tea condition. 

Participants were advised to replicate the dietary intake 

of the first session over the time period of 48 hours 

before the subsequent session. Energy intake (kcal) and 

intake of carbohydrates, fat, and protein were quantified 

with Nutritics (Nutritics LTD, Dublin, Ireland) (Table 1). 

There were no differences between conditions for 

carbohydrate (P=0.37), fat (P=0.42), protein (P=0.45) and 

energy (P=0.37). The placebo and Matcha green tea 

testing sessions for each participant were in the same 

phase of the menstrual cycle, as confirmed by the 

participants. 

Supplementation: Placebo and Matcha green tea were 

consumed for three weeks. Matcha green tea 

supplementation (premium grade, OMGtea, Brighton, 

United Kingdom) consisted of 3 grams·day-1 (3 grams 

containing 429 mg total catechin, 90 mg caffeine, 37 mg 

L-theanine). The supplementation was taken orally via six

500 mg capsules evenly throughout meals, with the last 

two consumed two hours before the test, following an 

overnight fast. The placebo comprised of 6x500 mg 

capsules with cellulose and food colouring with similar 

dosing instructions.  

Table 1. Daily absolute values for carbohydrate, fat, protein, and total energy intake for placebo and Matcha green tea 

conditions. 

Parameter   Placebo   Matcha green tea 

Carbohydrate (g)  212 ± 57    195 ± 43 

Fat (g)    78 ± 32      70 ± 27 

Protein (g)    95 ± 36      87 ± 26 

Total energy intake (kcal) 1936 ± 574  1805 ± 438 

Statistical analysis: Data analysis was completed using 

Graphpad Prism version 5.00 for Windows (GraphPad 

Software, San Diego, California, USA). The heart rate 

variability metrics and the mean physiological and 

metabolic responses during supine rest and the 60-min 

moderate-intensity treadmill walk were analysed with 

paired samples t-tests. A two-way ANOVA was used to 

analyse minute ventilation, oxygen uptake, carbon 

dioxide production, carbohydrate oxidation, fat oxidation 

and respiratory exchange ratio for condition and time 

effects during the moderate-intensity treadmill walk. 

Means were calculated for all parameter values collected 

from 8 to 10, 18 to 20, 28 to 30, 38 to 40, 48 to 50 and 58 

to 60 minutes during the 60-min treadmill walk. Pearson 

correlation coefficients were calculated for the 

relationship between fat oxidation during supine rest and 

during the 60-min moderate-intensity treadmill walk for 

the placebo and Matcha green tea conditions. Cohens’d 
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effect size was calculated as small (0.2≤d<0.5), moderate 

(0.5≤d≤0.79) and large (d≥0.8) for those parameters that 

showed a significant change with Matcha green tea 

intake. Statistical significance was accepted at P<0.05.  

RESULTS 

Physiological and metabolic responses during supine 

rest: Table 2 provides the physiological and metabolic 

responses during supine rest for placebo and Matcha 

green tea conditions. During supine rest, there were no 

differences for minute ventilation (placebo: 95%CI [5.88, 

7.35 L·min-1], Matcha: 95%CI [6.05, 7.03 L·min-1], oxygen 

uptake (placebo: 95%CI [0.20, 0.25 L·min-1]; Matcha: 

95%CI [0.20, 0.24 L·min-1], carbon dioxide production 

(placebo: 95%CI [0.16, 0.21 L·min-1]; Matcha: 95%CI 

[0.16, 0.19 L·min-1], carbohydrate oxidation (placebo:  

95%CI [0.06, 0.15 g·min-1]; Matcha: 95%CI [0.07, 0.14 

g·min-1], fat oxidation (placebo: 95%CI [0.05, 0.09 g·min-

1]; Matcha: 95%CI [0.05, 0.08 g·min-1] and respiratory 

exchange ratio (placebo:  95%CI [0.77, 0.85]; Matcha: 

95%CI [0.77, 0.84] (Table 2). 

Table 2. Physiological and metabolic responses during supine rest for placebo and Matcha green tea conditions. Data are 

mean ± SD. 

Parameter placebo Matcha green tea p-value

Minute ventilation (L·min-1) 6.62 ± 0.88 6.54 ± 0.59 0.73 

Oxygen uptake (L·min-1) 0.23 ± 0.03 0.22 ± 0.02 0.38 

Carbon dioxide production 

(L·min-1) 

0.18 ± 0.03 0.18 ± 0.02 0.42 

Carbohydrate oxidation 

(g·min-1) 

0.11 ± 0.06 0.11 ± 0.04 0.95 

Fat oxidation (g·min-1) 0.07 ± 0.02 0.07 ± 0.02 0.74 

Respiratory exchange ratio 0.81 ± 0.05 0.81 ± 0.04 0.90 

Heart rate and heart rate variability metrics during 

supine rest: Table 3 provides heart rate and heart rate 

variability metrics during supine rest for placebo and 

Matcha green tea conditions. During supine rest, all five 

participants in the Matcha condition exhibited changes in 

heart rate and heart rate variability metrics, with 

moderate and large effect sizes observed for the cohort.  

Participants had lower heart rates by 13±7% (placebo: 

95%CI [59, 73 beats·min-1], Matcha: 95%CI [50, 65 

beats·min-1] (d= -1.45), higher mean beat-to-beat RR 

intervals by 16±9% (placebo: 95%CI [819, 1032 ms], 

Matcha: 95%CI [895, 1254 ms] (d=1.25), higher SDNN 

(standard deviation of inter-beat interval of normal sinus 

beats) by 44±32% (placebo: 95%CI [41, 158 ms], Matcha: 

95%CI [71, 202 ms] (d=0.76) and higher pNN50 (% of 

adjacent NN intervals that differ from each by more than 

50 ms) by 139±139% (placebo: 95%CI [6, 53%], Matcha: 

95%CI [32, 73%] (d=1.28). 
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Table 3. Heart rate and heart rate variability metrics during supine rest for placebo and Matcha green tea conditions. Data 

are mean ± SD. 

Parameter Placebo Matcha green tea p-value

Heart rate (beats·min-1) 66 ± 5 58 ± 6 0.01 

Beat-to-beat RR intervals (ms) 925 ± 86 1074 ± 145 0.03 

SDNN (ms) 99 ± 47 137 ± 53 0.01 

pNN50 (%) 29 ± 19 52 ± 17 <0.01 

SDNN, standard deviation of inter-beat interval of normal sinus beats. pNN50%, (% of adjacent NN intervals that differ from 

each by more than 50 ms. 

Physiological and metabolic responses during 

moderate-intensity walking: The actual MET values 

during the 60-min treadmill walk were not different 

between conditions (placebo: 4.00±0.39, 95%CI [3.67, 

4.32]; Matcha: 4.12±0.26, 95%CI [3.90, 4.34] (P=0.47). 

During moderate-intensity walking, there were no 

condition effects for minute ventilation (Figure 1a), 

oxygen uptake (Figure 1b), carbon dioxide production 

(Figure 1c), carbohydrate oxidation (Figure 1d), fat 

oxidation (Figure 1e) and respiratory exchange ratio 

(Figure 1f). For carbon dioxide production, carbohydrate 

oxidation, fat oxidation and respiratory exchange, a time 

effect was present with no differences for these 

parameters between time points in the last 30 min of the 

walk. No further analysis of the time effects was pursued 

in the absence of a condition effect. During the 60-min 

moderate-intensity treadmill walk, there were no 

differences for minute ventilation (placebo: 20.55±3.17 

L·min-1, 95%CI [17.90, 23.20]; Matcha: 20.40±2.53 L·min-

1, 95%CI [18.29, 22.52] (P=0.79); oxygen uptake (placebo: 

0.91±0.16 L·min-1, 95%CI [0.77, 1.05]; Matcha: 0.90±0.12 

L·min-1, 95%CI [0.80, 1.00] (P=0.75); carbon dioxide 

production (placebo: 0.71±0.14 L·min-1, 95%CI [0.60, 

0.82]; Matcha: 0.70±0.09 L·min-1, 95%CI [0.62, 0.78] 

(P=0.72); carbohydrate oxidation (placebo: 0.32±0.18 

g·min-1, 95%CI [0.17, 0.48]; Matcha: 0.31±0.11 g·min-1, 

95%CI [0.21, 0.40] (P=0.77); fat oxidation (placebo: 

0.33±0.08 g·min-1, 95%CI [0.26, 0.40]; Matcha: 0.33±0.06 

g·min-1, 95%CI [0.28, 0.38] (P=0.94) and respiratory 

exchange ratio (placebo: 0.78±0.04, 95%CI [0.75, 0.81]; 

Matcha: 0.78±0.03, 95%CI [0.76, 0.80] (P=0.87). 

Fat oxidation at rest and during moderate-intensity 

treadmill walking: Due to the absence of an effect of 

Matcha on fat oxidation at rest and during moderate-

intensity treadmill walking, data on fat oxidation for the 

placebo and Matcha condition are plotted in Figure 2. 

The fat oxidation during the 60-min moderate-intensity 

treadmill walk was significantly correlated with the fat 

oxidation during supine rest (Figure 2). The relationship 

indicates that higher exercise-induced fat oxidation by 

moderate-intensity treadmill walking was associated 

with high fat oxidation during supine rest in healthy 

females.  
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Figure 1. Minute ventilation (a), oxygen uptake (b), carbon dioxide production (c), carbohydrate oxidation (d), fat oxidation 

(e) and respiratory exchange ratio (f) during the 60-min moderate-intensity treadmill walk for placebo and Matcha

conditions (see methods for details of dosing strategy and measurements). 
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Figure 2. Relationship between whole-body fat oxidation at rest and during a moderate-intensity treadmill walk for 60 

minutes. The pearson correlation coefficient was significant. 

DISCUSSION 

The present study provides novel observations on the 

effects of three weeks intake of capsulated Matcha green 

tea on heart rate variability metrics and physiological and 

metabolic responses during supine rest in young-adult 

healthy females. Over a three-week period of Matcha 

green tea intake (3 grams per day), resting heart rate 

decreased by 13%, and time-domain heart rate variability 

metrics, including mean beat-to-beat intervals (increased 

by 16%), SDNN (increased by 44%), and pNN50 

(increased by 139%), showed significant changes in all 

females during supine rest. The observed effect sizes 

were large, except for SDNN, which had a moderate 

effect size. No effects were observed for other 

physiological and metabolic responses during supine 

rest. As far as we know, the beneficial changes of heart 

rate variability parameters with intake of green tea have 

not been shown in humans. In Wistar rats, ad libitum 

drinking of green tea for 8 weeks lowered heart rate 

similar to the present study by 13%, and the beat-to-beat 

interval by 15% [21]. In the present study, the observed 

reduction in heart rate and time-domain heart rate 

variability metrics during supine rest may be due to an 

enhanced parasympathetic activity or decreased 

sympathetic activity of the autonomic nervous system. 

Studies have focused on the acute relaxing effects by the 

green tea component L-theanine. Acute intake of ~50 mg 

of L-theanine increased alpha wave activity in the brain 

and indicative of relaxation [22]. An acute intake of 200 

mg of L-theanine did not affect resting heart rate and 

heart rate variability metrics [23], and a systematic 

review by Williams et al [17] suggested an intake of 200-

400 mg·day-1 to reduce stress and anxiety in human 

exposed to stressful conditions. In contrast, Unno et al 

[14] observed that daily intake for 15 days of Matcha

green tea enriched cookies (4.5 gram·day-1 with 78.4 mg 

theanine) reduced the stress marker salivary α-amylase. 

However, it needs to be noted that in the present study 

the final dose of 1 gram of Matcha green tea was taken 

on the testing day and contained only 12.4 mg of L-

theanine. The effects of the preceding 3 weeks intake of 

Matcha green tea with L-theanine are not known. In 

addition, Matcha green tea contains caffeine which has 

an antagonistic effect against L-theanine [24]. 

Nevertheless, the beneficial effects of Matcha green tea 

on the time-domain heart rate variability metrics during 

supine rest warrants future studies to address the effects 

of Matcha green tea in humans exposed to stressful 
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conditions. It also needs to be noted that the dose of 1 

gram of Matcha green tea in the present study is a 

recommended amount to make a drink. Therefore, the 

total daily intake can be obtained with three Matcha 

drinks [10]. Matcha green tea may therefore be a 

promising functional food considering the potential 

health benefits [3-5]. Generally, green tea consumption 

is acknowledged for its role in disease prevention [25, 

26]. However, it is important to note that studies 

involving longer durations of Matcha green tea intake are 

warranted. This consideration arises from findings 

suggesting that even a two-week intake can influence 

fecal microbiota, potentially leading to health 

consequences [9]. The present study, focusing on young-

adult healthy females, confirmed an association between 

fat oxidation during supine rest and exercise-induced fat 

oxidation. This finding aligns with observations made by 

Robinson et al. [18] and Rosenkilde et al. [27]. Robinson 

et al [18] confirmed that the 24-hour fat oxidation 

measured in a dual-respiration whole-room metabolic 

chamber system correlated with treadmill running-

induced maximal fat oxidation in males. In addition, a 

relationship between fat oxidation in rest (5-10 min in 

supine position) and cycling-induced peak fat oxidation 

was established in overweight males [27]. For 

supplementation studies that examine fat oxidation 

during rest and exercise, a significant correlation for the 

observations as observed in the present study provides 

validity of the indirect calorimetry measurements to 

quantify fat oxidation. Interestingly, the correlation 

between fat oxidation at rest and during moderate-

intensity exercise in the present study was 0.75 and 

comparable to Robinson et al [18] who had a correlation 

of 0.65. However, in contrast to our previous studies in 

females by Willems et al [10, 11], fat oxidation during 

moderate-intensity exercise was not enhanced by the 

intake of Matcha green tea. In the present study, the 

respiratory exchange ratio during a moderate-intensity 

exercise of 4-MET was 0.78, suggesting a high habitual 

preference for a contribution of fat oxidation to the 

energy demands in our female cohort. In the cohort of 

females investigated for the effects of Matcha green tea 

on walking-induced fat oxidation, the respiratory 

exchange ratios were reported as 0.84 [10] and 0.87 

[11].Our observations in the present study along with the 

observations in the previous studies [10, 11] on Matcha 

green tea and fat oxidation would suggest that the lower 

respiratory exchange ratio may have contributed to the 

absence of an effect of Matcha green tea due to the 

already existing high preference of fat oxidation to the 

energy demands. In females, a study by Ishikawa et al 

[28], observed an effect of 3 doses of green tea extract in 

females with comparable cohort respiratory exchange 

ratio (i.e. 0.77-0.78) but with higher total catechin intake 

(i.e. 968.4 mg per dose), compared to the total catechin 

intake in the present study of 429 mg per dose. 

Therefore, it is also possible that higher doses of Matcha 

green tea are required to enhance fat oxidation for 

females with relatively low respiratory exchange ratios. 

Future work on green tea effects on fat oxidation in 

recreationally active females should examine whether 

there is a relationship between the respiratory exchange 

ratio and responsiveness to enhance fat oxidation during 

rest and exercise. 

CONCLUSIONS 

It is concluded that 21-day daily intake of Matcha green 

tea was able to beneficially alter time-domain heart rate 

variability metrics during supine rest in young-adult 

healthy females. The absence of an effect on fat 

oxidation during supine rest and moderate-intensity 

exercise may be due to the existing high habitual 

preference of fat oxidation in the cohort. Future studies 

on the alteration of substrate oxidation by dietary 
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supplementation may need to recognize the intrinsic 

ability by individuals of preferred substrate use for 

energy metabolism. 

Abbreviations: MET, metabolic equivalent; SDNN, 

standard deviation of the beat-to-beat intervals; pNN50, 

% of adjacent of beat-to-beat intervals greater than 

50ms. 
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