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Introduction

Wylie et al. 2013

4mmol 8mmol 16mmol

moderate-intensity
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Introduction

Different outcome in time trial performance when 6mmol beetroot 
juice vs. 6mmol sodium nitrate is ingested?

Beetroot juice vs. sodium nitrate

• Lower VO2 at 80% VO2max with 6mmol beetroot 

juice compared to placebo

• Lower VO2 at 80% VO2max compared to 6 mmol

sodium nitrate
(Flueck et al. 2016)

• Beetroot juice more effective reducing exercise-

induced muscle damage compared to sodium 

nitrate

(Clifford et al. 2017)
(Flueck et al. 2016)
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Methods: Study Design

• Placebo-controlled, randomized study design

Cycling exercise:

Warm up break 10 km or 16km TT

1 hour 3 hours
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Results: Able-bodied participants

VO2peak

[ml/min/kg BW]

Training

[units/week]

Training

[h/week]Group N age [y] height [cm] weight [kg] Pmax [W]

Handcycling 14 28 ± 7 183 ± 5 82 ± 9 33.9 ± 4.2 152 ± 20 4 ± 2 6 ± 3

Cycling 15 31 ± 8 182 ± 7 76 ± 7 59.1 ± 5.2 410 ± 47 4 ± 2 7 ± 3

Data is presented as mean ± SD.
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Results: Wheelchair athletes

 Paracyclists:
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Results: Plasma NO3
-/NO2

- Concentrations
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Results: Performance (paracycling TT) 

No significant influence on time to complete TT in cycling (data not shown here)
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Results: Power output to VO2 ratio



(handcycling)
→ No siginifcant difference in power output to VO2 ratio in cycling group
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Discussion

→ Leg vs. upper body muscles?

→ Dosage?

→ Duration/intensity of exercise?
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Take Home Message

• No significant difference in TT performance after ingestion of BR, NIT, PLC

• Handcycling (AB): higher power output to VO2 ratio in BR compared to NIT and PLC, no difference in

cycling

• More individuals with a benefit in cycling compared to handcycling

• Dosage?

• Exercise duration and intensity?

• Arm vs. leg muscles? Beetroot juice vs. nitrate?

→Further studies are needed!!


