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INTRODUCTION 

 Delayed-onset muscle soreness 
(DOMS) is the feeling of discomfort within 
the skeletal muscle occurring after a bout of 
unaccustomed or intense work or exercise (1).  

DOMS is classified as a Type I muscle strain, 
and is usually characterized as microtrauma 
of myofilaments and cytoskeletal elements as 
well as an inflammatory response by the 
muscle fibers which push on nerve endings as 
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ABSTRACT 
Delayed-onset muscle soreness (DOMS) is the feeling of discomfort within the skeletal muscle 
occurring after a bout of unaccustomed work.  In an attempt to recover quicker from the effects of 
DOMS, many individuals turn to supplements and recovery beverages.  The purpose of this study 
was to determine if the dietary supplement/recovery beverage ASEA could alleviate the pain and 
discomfort commonly associated with DOMS as well as enhance participants’ recovery performance 
during three sets of total body weight lifting to failure.  A counterbalanced, double blind, placebo 
controlled, repeated measures protocol was performed with 7 healthy, college aged, male volunteers.  
The protocol consisted of two trials of six lifts (seated up-right bench press, supine hip extension, 
seated elbow flexion, seated knee extension, seated back row, and prone knee flexion) separated by 
24 hrs under one condition.  Six days later, participants repeated the protocol under the other 
condition.  Effectiveness of ASEA was measured against placebo using: 1) paired samples t-tests 
(alpha = 0.05), for total number of combined lifts completed; 2) difference of number of lifts from 
Day 1 to Day 2; 3) subjective ratings of exertion; 4) muscular soreness; 5) and perceived recovery. 
ASEA was ineffective in improving performance or recovery compared to the placebo in any of the 
parameters tested: total repetitions on Day 2 (A: 189 ± 31 reps; P: 180 ± 29 reps; p = 0.37); 
difference in two day number of lifts (A: 16 ± 21 reps; P: 21 ± 9 reps; p = 0.57); session RPE (Day 
1: p = 0.77; Day 2: p = 0.69); difference in muscle soreness (Day 1: A: 31 ± 20; P: 34 ± 27; p = 
0.73; Day 2: A: 12 ± 11; P: 18 ± 11; p = 0.64); perceived recovery (A: 6 ± 2; P: 5 ± 2; p = 0.26).  
The results of this study suggest that ASEA does not alleviate DOMS symptoms or enhance 
recovery in the manner and population tested in this study. 
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a result of the injury (2).  This inflammatory 
response, in turn, is responsible for the 
soreness that is associated with DOMS (2). It 
is well accepted that DOMS impairs muscular 
performance. As early as 1902 researchers 
investigated the effect of DOMS on muscular 
performance, finding that DOMS affected the 
voluntary effort of the muscles due to the 
soreness experienced by the participant as 
well as lowering the ability of the muscle to 
create force (3).  Recovery from DOMS has 
been evaluated by many researchers, most 
agreeing that by 72 hrs most individuals are 
completely recovered (1).  However, some 
investigations noted only 1 of the 20 subjects 
was recovered by 48 hrs (4).  
 It appears as though no single method 
for recovery is accepted as most successful 
following a bout of exercise that produces 
DOMS (5).  However, the most common 
form of treatment for DOMS is the ingestion 
of analgesics, such as nonsteroidal anti-
inflammatory drugs (NSAIDs), which attack 
the inflammation response associated with 
muscle damage (1).  However, recent 
research has suggested that the long term use 
of NSAIDs may actually be detrimental to 
recovery, due to impairment of satellite cell 
activity (6).  Other research has focused on 
various modalities including: topical lotions 
and creams (7), ingestion of milk-based 
carbohydrate-protein (8), stretching (9, 10), 
thermal therapy (11), massage therapy (12), 
and cryotherapy (13).  These studies have 
shown various levels of success in 
counteracting the effects of DOMS.   
          In an effort to recover quicker from the 
effects of DOMS, many individuals turn to 
supplements and recovery beverages.  Many 
of these supplements contain potentially 
dangerous levels of caffeine (14).  Other 
recovery beverages, including the one studied 
in this research ASEA (ASEA, Salt Lake 
City, UT), offer claims of improved 
performance and recovery times through the 
use of Coupled Reduction-Oxidation (Redox) 

Signaling molecules (hydrogensuperoxide 
(HO2), hydrogen peroxide (H2O2), 
hypochlorous acid (HOCl), and nitric oxide 
(NO) (15).  It has been established that Redox 
changes can be sensed and relayed through 
the body by a number of cellular transducers 
(16).  It is theorized that these changes can 
have an impact on recovery in the human 
body.  ASEA delivers these Redox Signaling 
molecules in a mixture of odorless, clear, 
distilled water and sodium chloride, without 
the potential hazards of high levels of caffeine 
or other ingredients often found in other 
dietary supplements and recovery beverages 
(15).  ASEA claims that while chronic use of 
the supplement produces the best results, that 
an acute consumption of 8 oz of the 
supplement, 10-15 min before exercise, will 
allow an individual to withstand more 
vigorous training periods, be less fatigued, 
recover faster, and experience less muscular 
soreness (15).  Therefore, the purpose of this 
investigation was to determine if ASEA could 
alleviate the symptoms of DOMS and 
enhance 24-hr recovery performance after 
completeing four separate bouts of three sets 
of total body weight lifting to failure. 
 

METHODS 
Participants 

Following approval by the University 
Institutional Review Board, 7 healthy, male, 
resistance trained individuals (age 22 ± 2 yrs; 
ht 181.4 ± 9.4 cm; wt 87.2 ± 10.5 kg; BMI 
26.5 ± 3.0) were recruited for the study.  Only 
individuals with strength training experience, 
defined as, training for at least 12 weeks 
(minimum of 2 training sessions per muscle 
group per week) prior to the study  were 
included in the study.  Participants provided 
written informed consent prior to 
participation, and re-consented prior to each 
trial.  Participants were asked to refrain from 
any other forms of exercise other than the 
exercises performed during the testing 
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protocol for the duration of the study.  
Participants were also asked to maintain their 
normal dietary habits as close to possible to 
those utilized before the start of their 
participation in the study. However, 
participants were asked to ensure adequate 
hydration by consuming approximately 500 to 
600 mL (17 to 20 fl oz) of water 2 to 3 hrs 
before exercise and 200 to 300 mL (7 to 10 fl 
oz) of water 10 to 20 minutes before arriving 
for testing (17). 
 
Pre-Testing 

A pre-test questionnaire was 
administered verbally to the participants 
regarding previous and present exercise 
experience ensuring participants meet the 
inclusion criterion without requiring the 
participants to be advanced lifters. All 
demographics, including semi nude body 
weight and height, were recorded prior to 
completion of the first exercise bout.  
Participants were introduced to the OMNI 
Session RPE (18), Perceived Recovery Scale 
(PRS) (19), and a 100 mm visual analog scale 
to determine muscle soreness (0 anchored 
with no muscle soreness and 100 anchored 
with extreme muscle soreness). 

Additionally, the participants were 
informed about the order, proper technique, 
and muscle groups targeted for the six 
exercises:  (1) seated up-right bench press – 
pectoralis major (2) supine hip extension (leg 
press) – gluteus maximus and quadriceps (3) 
seated back row (tríceps press) - latissimus 
dorsi (4) seated knee extension (leg 
extension) – quadriceps (5) seated elbow 
flexion (bicep curl) – bíceps brachii (6) prone 
knee flexion (leg curl) – hamstrings.  
Exercises 1, 4, and 6 were performed using 
LifeFitness machines (LifeFitness, Schiller 
Park, IL).  Exercise 3 was performed with a 
Cybex machine (Lumax, Ronkonkoma, NY).  
Exercise 2 was performed with a BFS 
machine (Bigger, Stronger, Faster, Salt Lake 

City, UT).  Exercise 5 was performed using a 
curl bar and seated bench, due to lack of 
seated elbow flexion machine at the testing 
facility. 
 
Determination of 10-RM 
 Participants reported to the weight 
room facility to establish a ten repetition 
maximum (10-RM) for each of the six lifts.  
The 10-RM protocol has been previously 
determined to be valid and reliable (4).  A 
light load (easily allowing 15 repetitions) for 
a warm-up prior to the 10-RM testing was 
used to help estimate the starting load for the 
10-RM testing. Participants were then asked 
to estimate how much they thought they could 
lift for 10 repetitions while reaching 
volitional fatigue on the final repetition.  
Participants were allowed 4 min rest in 
between sets to ensure adequate recovery 
time and the process repeated, raising or 
lowering the weight by 2.3 to 5.6 kg, until the 
participant reached volitional fatigue on their 
10th repetition.  All 10-RM tests were 
supervised by the same experienced 
technician to ensure proper technique and that 
the 10-RM was determined within 3 trials. 
The 10-RM weight for each exercise was 
recorded and used for all subsequent testing 
sessions. 
 
Testing Sessions 

Ninety-six hrs after the determination 
of 10-RM, participants reported back to the 
facility for testing.  Prior to each of the four 
testing session, participants were asked to 
determine their perceived muscle recovery 
using the PRS scale, a 0–10, scalar 
representation of varying levels of an 
individual’s level of perceived recovery (19).  
Muscle soreness was also measured using a 
100-mm visual analog scale.  Prior to the 
testing sets, 1, 10 repetition warm-up set was 
performed using approximately (depending 
on the plates and weights available for the 
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machines) 60% of the participants previously 
recorded 10-RM weight load for that lift.  All 
exercises were performed in a pattern of 3 
sets, 10 repetitions, with 4 minutes of rest in 
between each set.  Participants were 
instructed to continue the exercise until 
volitional fatigue was reached, and not just 
stop at the 10th repetition.  Following the 
completion of each set, the researcher 
recorded the number of repetitions for that 
set.  This procedure was repeated for each set 
and each of the six exercises for all testing 
sessions. 
             Upon completion of the entire 
exercise protocol, participants were asked to 
rate the overall workout difficulty using the 
OMNI Session RPE and completed the post 
exercise 100 mm visual analog scale to 
measure muscle soreness following a 15 
minute rest period.  Participants then drank 8 
oz of a beverage (either treatment [ASEA] or 
placebo [water]) and told that this beverage 
may or may not aid in the muscle recovery 
process.  Participants were sent home and 
instructed to return 24 hrs after the first trial 
to complete the second exercise session.   

When participants returned for testing 
24 hrs later, they were asked to estimate their 
muscle recovery using the PRS scale.  After 
this was recorded, participants consumed 8 oz 
of the same beverage they drank after 
completion of the first lifting trial and waited 
10 min prior to beginning the second exercise 
session.  This trial used the same testing 
protocol from the first trial.  The protocol 
used to determine drinking pattern and 
amount was taken from the ASEA company 
(15).  Following the completion of the second 
exercise session, participants were instructed 
to return 144 hrs (6 days, to ensure time for 
recovery) later to complete the second round 
of exercise sessions with the same methods 
consuming the alternate beverage. 
 
 

Statistical Analysis 
Data were analyzed using SPSS v. 

19.0 (SPSS, Inc., Chicago, IL), and alpha was 
set at 0.05 for all comparisons.  Data are 
presented as means ± SD.  The numbers of 
repetitions from each set for each of the six 
lifts were added to create total repetitions, 
which were used for all analyses.  Data were 
analyzed based on treatment type and trial 
days.  Paired samples t-tests were conducted 
for all tested parameters: total number of 
combined lifts completed, difference of 
number of lifts from Trial 1 to Trial 2, 
subjective ratings of exertion, muscle 
soreness, and perceived recovery.  
 
RESULTS 
Total Repetitions 

Total repetitions were calculated by 
combining the repetitions from the three sets 
of each of the six exercises tested.  The 
results of the total repetitions between the two 
conditions are displayed in Figure 1.   
 
Figure 1.  Combined number of repetitions from the 6 
exercises tested of 7 participants during Trial 1 and 
Trial 2 under both conditions (ASEA, placebo).  Data 
are presented as means ± SD.  There was no significant 
difference between treatments at either trial (p = 0.37). 

 
No significant difference (p = 0.56) existed on the first 
trial between total reps for ASEA (205 ± 33 reps) and 
placebo (200 ± 25 reps), or during the second trial (A: 
189 ± 31 reps; P: 180 ± 29 reps).   
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Difference in Number of Repetitions 
The change in total numbers of 

repetitions between Trial 1 and 2 was 
analyzed as Δ Rep.  The results of Δ 
Repetitions under the two conditions are 
displayed in Figure 2.   
 
Figure 2.  Average difference in number of repetitions 
(Trial 1 – Trial 2) from the 6 exercises tested of 7 
participants under both conditions (ASEA, placebo).  
Data are presented as means ± SD.  There was no 
significant difference between treatments (p = 0.57). 

 
ASEA did not affect Δ Rep evidenced by a lack of 
significant effect of condition (A: 16 ± 21 reps; P: 21 ± 
9 reps). 
 
OMNI Session RPE 
 Following completion of each trial, 
participants were asked to record the 
perceived difficulty of the session using the 
OMNI RPE Scale for Resistance Exercise.  
The results of the OMNI Session RPE 
between the two conditions are displayed in 
Figure 3.   
 
Muscle Soreness 
 Scores for muscle soreness were 
tabulated prior to and immediately following 
completion of each trial session.  As 
expected, muscle soreness significantly 
increased in both conditions following the 
completion of both trials (ASEA Trial 1: p = 
0.01; Placebo Trial 1: p = 0.02; ASEA Trial 
2: p = 0.03; Placebo Trial 2: p < 0.01).  A 
significant difference in muscle soreness was 
also observed between Trial 1 and 2 under 
both conditions (A: Trial 1: 16 ± 14; Trial 2: 
43 ± 22; p = 0.05; P: Trial 1:12 ± 9; Trial 2: 

38 ± 21; p = 0.01).  ASEA was unsuccessful 
in attenuating muscle soreness as noted by the 
significant difference in soreness between 
Trial 1 and 2.  The results of the difference in 
muscle soreness between the two trials are 
displayed in Figure 4.   
 
Figure 3.  OMNI Session RPE of 7 participants during 
Trial 1 and Trial 2 under both conditions (ASEA, 
placebo).  Data are presented as means ± SD.  There 
was no significant difference between treatments (p = 
0.55). 

 
Participants did not view one condition significantly 
harder than the other during either Trial 1 (p = 0.77) or 
Trial 2 (p = 0.69).  No significant difference existed 
between the OMNI Session RPE during either trial in 
the ASEA (Trial 1: 8 ± 1; Trial 2: 7 ± 1; p = 0.20) or 
Placebo (Trial 1: 8 ± 0; Trial 2: 8 ± 1) conditions. 
 
Figure 4.  Average difference in muscle soreness (Post 
trial – Pre trial) from the 7 participants under both 
conditions (ASEA, placebo).  Data are presented as 
means ± SD.  There was no significant difference 
between treatments for either trial (p = 0.64). 

 
No significant difference existed between the change 
in muscle soreness under either condition during Trial 
1 (A: 31 ± 20; P: 34 ± 27; p = 0.73) or Trial 2 (A: 12 ± 
11; P: 18 ± 11). 
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Perceived Recovery 
The results of the PRS scale between 

the two conditions are displayed in Figure 5.   
 
Figure 5.  Average perceived recovery of the 7 
participants following 24 hrs under both conditions 
(ASEA, placebo).  Data are presented as means ± SD.  
There was no significant difference between treatments 
(p = 0.27). 

 
The average perceived recovery under both conditions 
represented that participants felt “Adequately” to 
“Moderately” recovered prior to completion of Trial 2.  
No significant difference existed between the ASEA 
and Placebo trials (A: 6 ± 2; P: 5 ± 2). 
 
DISCUSSION 

 The purpose of this study was to 
determine the effectiveness of an acute 
supplementation of ASEA on the symptoms 
of DOMS and 24 hr recovery performance 
during four separate bouts of three sets of 
total body weight lifting to failure in college 
aged resistance trained individuals.  The study 
mean data suggests that ASEA was not 
effective in alleviating the symptoms of 
DOMS in the manner tested.  Additionally, 
ASEA was not able to improve the 24 hr 
recovery performance of the participants, as 
noted by a lack of significance for all 
variables tested. This result is similar to 
previous research that determined 24 hrs was 
insufficient for proper recovery following 
muscular work (3).  This result disputed the 
ASEA claim that an acute consumption of 8 
oz of the supplement would allow individuals 
to recover faster and experience less muscular 
soreness (15). 

 Participants were unable to perform a 
significantly greater number of total lifts on 
either day with ASEA (Trial 1: 205 ± 33 reps; 
Trial 2: 189 ± 31 reps) compared to the 
placebo (Trial 1: 200 ± 25 reps; Trial 2: 180 ± 
29 reps).  ASEA was unable to attenuate 
muscle soreness immediately following, and 
24 hrs after DOMS inducing exercise.  ASEA 
also did not influence perceived muscle 
soreness, as measured by PRS, or training 
session intensity, as measured by RPE, when 
compared to the placebo. 

The ingredients in ASEA are distilled 
water, 123 mg of sodium, and 190 mg of 
chloride per 4 fluid ounces (15).  Previous 
research has noted that serial and acute 
ingestion of sodium bicarbonate (NaHCO3) 
significantly improves athletic performance 
(20, 21).  However, the company suggests 
this solution serves only as a vessel to deliver 
the “trillions of stable, perfectly balanced 
redox signaling molecules” in the bottle (15).  
Nitric oxide (NO), one of the redox signaling 
molecules in ASEA, is a known vasodilator 
that has been increasingly used as a 
supplement (22).  However, concern has been 
raised that NO and other nitrites may 
endanger the health of the user, particularly in 
an athletic venue (22).  As previously stated, 
it is understood that reduction-oxidation 
changes are relayed throughout the body by 
cellular transducers (16).  How redox 
signaling affects the body during and post 
exercise is becoming of increasing interest to 
researchers (23).  One study suggests that the 
use of a thiol-based antioxidant, with redox 
signaling capabilities, significantly hampers 
exercise-induced cellular adaptations, 
including disrupting the inflammatory 
response and repair capability of the muscle 
cells (24).  Further research should focus on 
the properties of each redox signaling 
molecule in ASEA. 

This study was limited by a number of 
factors.  While this study was conducted on 
experienced weight lifters, a learning curve 
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may still have existed on some of the exercise 
equipment chosen for this study.  Most of the 
participants in this study were more 
experienced with free weights, and some 
stated that becoming comfortable on the 
machines was difficult.  Due to the limitations 
of experienced lifters, all participants in this 
study were men.  ASEA suggests that for best 
results, individuals should consume two 
ounces of ASEA twice daily, and supplement 
with 8 ounces 10 minutes prior to intense 
activity.  A study focusing on the chronic 
effects of ASEA should be considered.  
Additionally, future research should examine 
the effects of ASEA on inexperienced lifters 
and those individuals more likely to 
experience greater levels of soreness 
following exercise. 
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