Abstract
Beetroot juice (BRJ) has shown performance-enhancing effects in endurance sports, but its impact on resistance training (RT) and recreational training in females remains understudied. This study aimed to assess the effectiveness of BRJ supplementation in recreational resistance training females. Specifically, the impact of supplementation with BRJ on the mean maximum velocity generated during the concentric phase of the Smith Machine (SM) bench press and SM back squat exercises. Secondly, the impact of BRJ supplementation on muscular endurance by measuring the total number of repetitions performed. 10 recreationally active, RT females aged 18–47 years old (mean age: 32 ± 8 years), with a mean height of 165cm (± 7.3cm), a mean weight of 68kg (± 15.3 kg), and a mean BMI of 24.9 kg/m² (± 5.4 kg/m²) performed SM bench press and SM back squat exercises, measuring mean maximum velocity during the concentric phase and total repetitions. A single-blind randomized crossover design was employed, with three weeks of data collection. Participants were randomly assigned to consume either a 35ml 400mg dietary nitrate rich BRJ shot or 35ml Tesco™ no added sugar, high-juice blackcurrant squash 90 minutes before testing. For the SM bench press exercise, significant increases in mean velocity were observed after BRJ supplementation at all three intensities: 60% (0.40 ± 0.04 vs. 0.38 ± 0.03, p = 0.011, Cohen's d = 0.881), 70% (0.40 ± 0.06 vs. 0.36 ± 0.04, p < 0.001, Cohen's d = 1.464), and 80% (0.31 ± 0.06 vs. 0.27 ± 0.06, p < 0.001, Cohen's d = 2.476). The SM squat exercise demonstrated a significant improvement in mean velocity only at 70% of 1RM (0.50 ± 0.06 vs. 0.48 ± 0.05, p = 0.011, Cohen's d = 0.871). No significant differences in mean velocity were found at 60% or 80% of 1RM. For the SM bench press exercise, significant increases in the number of repetitions were observed after BRJ supplementation at 60% (11.2 ± 1.8 vs. 10.0 ± 1.7, p < 0.001, Cohen's d = 1.897), and 70% (9.2 ± 2.4 vs. 7.6 ± 1.7, p < 0.001, Cohen's d = 1.488) of 1RM. No significant differences in the number of repetitions were found at 80% of 1RM for the bench press exercise. For the squat exercise, significant improvements in the number of repetitions were observed after BRJ supplementation at all three intensities: 60% (13.7 ± 1.6 vs. 11.3 ± 1.6, p < 0.001, Cohen's d = 2.846), 70% (10.8 ± 2.6 vs. 8.6 ± 1.6, p < 0.001, Cohen's d = 1.304), and 80% (8.3 ± 2.7 vs. 7.1 ± 2.0, p = 0.003, Cohen's d = 1.162). Acute BRJ supplementation significantly improved SM squat and SM bench press performance in recreationally RT females. The observed enhancements in velocity and the number of repetitions support the growing body of literature that BRJ supplementation may serve as a valuable ergogenic aid for RT performance. Future research should aim to confirm these findings in larger, more diverse populations, exploring the potential dose-response relationships and the optimal timing and duration of BRJ supplementation to maximise its ergogenic effects.







