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To understand the effects of a vegan pre-workout supplement, Gallien, Bellar, and Davis conducted a randomized control study in 2017 by tracking the time to exhaustion after cycling in white, active, college-aged men. Supplements lacking processed ingredients, as well as vegan supplements are not heavily researched and have received mixed results in benefits. Three trials were conducted with consumption of supplement thirty minutes before the start of the cycling. They facilitated a randomized, double-blind cross-over type study to understand the effects of a vegan unprocessed pre-workout supplement on endurance performance to exhaustion. Metabolism effects such as respiratory exchange ratio while cycling were recorded. 
Fourteen white, college-aged, “recreationally active” men (not on a sports team but had over 150 minutes of aerobic exercise a week) were recruited with BMIs between 19-30. All participants were at least eighteen years old, nonsmokers, not taking any medications, and available to be assessed by a physician. The participants were barred from cycling exercise for the six months prior to the experiment to limit variability.
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 Age, height, weight, BMI, physical activity readiness questionnaire, and consent forms were obtained. Body fat percentages were calculated using skinfold procedures. Caffeine, alcohol, strenuous exercise were requested to be avoided for at least seventy-two hours before trials. Dietary intake nor dietary habits were recorded. A baseline trial was conducted using a cycling ergometer, respiratory exchange ratio (RER) was monitored as . Since the lack of cycling experience of the participants, VO2peak was recorded. VO2peak’s maximum power output (watts) quantified the workload as how much muscular force was generated over time. The time to exhaustion was recorded in seconds and RER was determined by the monitored respiratory gases. Short time intervals were used as longer time periods with lower intensities reflected more varied results and questioned previous dietary intake. 80% maximum power was the reference point due to quicker rates of exhaustion from higher levels could depend on anaerobic metabolism opposed to the supplement’s benefits. The three separate trials were spaced out by a minimum of seventy-two hours to ensure there were no overlap of effects between trials. 
To study the effects of the supplements, participants were given one of the following: 70 kcal vegan pre-workout supplement, 70 kcal isocaloric sports drink, or zero-calorie drink featuring artificial sweetener. A researcher, absent from data collection, prepared the supplements to look and taste the same as well as randomized which supplement participants received using randomizer.org. Participants consumed their supplement while seated thirty minutes prior to the test. The supplements used were Vega Sport brand, Gatorade brand, and Mio Liquid Water Enhancer. Gatorade (isocaloric supplement) was chosen to differ between the vegan unprocessed supplement and a processed supplement with the same calorie and micronutrient makeup. The Mio Liquid Water “supplement” (zero-calorie) was used to determine the placebo effect of this experiment as it’s job was to compare outputs with the vegan supplement against the lack of supplement as well as minimize biases from researchers and participants. 	
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Average time to exhaustion for each of the following trials are noted as: vegan 482 ± 163 seconds, isocaloric 480 ± 157 seconds, zero-calorie 496  ± 238 seconds. None of the supplements provided any statistically significant differences nor suggested overall greater exercise performance. Average respiratory exchange rate between trials were: vegan 1.21 ±0.11, isocaloric 1.18 ±0.09, zero-caloric 1.11 ± 0.08. These results reflect that ingestion of supplements can affect substrate metabolism. The zero-calorie supplement was statistically significant compared to the vegan supplement and isocaloric therefore suggests lower glucose oxidation induction. Minute ventilation values and respiratory compensation were noted as not significantly different between the supplements hinting that shifts of body temperature nor blood pH buffering could be pinned for the RER value differences between trials.
In this experiment, it was determined that an unprocessed vegan pre-workout supplement did not outperform/underperform when compared to isocaloric or zero-calorie supplement at 80% VO2peak for college age recreationally active white males. RER differences were noticed between the zero-calorie supplement and the other two trials. Therefore, the sourcing of calories was deemed unimportant to affect substrate metabolism. It is thought that the lack of differences between the trials could be due to limitations such as ergogenic effect of specific supplements, timing of ingestion (before activity rather than during), population (how would this study differ in females?), and intensity of exercise. To investigate further, higher pre-workout doses should be considered as in workout subcommunities it is common to add extra pre-workout powder to your routine.
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Table 1. Participant characteristics.

Characteristic n=14
Age (y) 2+184
Height (cm) 178.99 + 8.69
Weight (kg) 7853 +11.61
Percent body fat 1.99 +4.56
4156 +7.69

Peak VO, (ml-kg-min~")

Values are presented as mean + SD
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Figure 1. Cycling performance responses to vegan, isocaloric, and zero calorie supplements as measured by
time to exhaustion in seconds (s). Values are presented as mean =+ SD (n = 14). No significant differences
were observed, p > 0.05.




