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ABSTRACT

Strategies to augment weight loss, fitness, and body composition are in high
demand. The myokine beta-amino-isobutyric acid (BAIBA) has been shown to
increase fat loss, while grains of paradise (GOP), a member of the ginger family,

may aid weight loss by reducing appetite and increasing thermogenesis. PURPOSE:



To evaluate the impact of 56 days of supplementing with L-BAIBA or L-BAIBA + GOP
(BGOP) on resting metabolic rate, body composition, perceptual indicators of mood
and affect, and cardiometabolic markers in overweight and obese men and women.
METHODS: Healthy men and women (43.2+11.4 years, 169.4+7.6 cm, 90.3+x15.6
kg, 31.4+4.4 kgem-2) completed a weekly exercise program and followed a calorie-
restrictive diet and were randomly assigned in a double-blind and blocked manner
according to sex and DXA lean mass to consume daily either a placebo (PLA) (n=12
[11F, 1M]), 500 mg L-BAIBA (L-BAIBA: MitoBurn™, NNB Nutrition) (n=13 [9F, 4M]),
or 500 mg L-BAIBA + 40 mg GOP (BGOP: CaloriBurn™, NNB Nutrition) (n=12 [8F,
4M]). After 0, 14, 28, and 56 days of supplementation, participants were evaluated
for changes in body mass, body composition using dua!-energy x-ray
absorptiometry (DXA), resting metabolic rate, perceptual indicators of hunger,
appetite, energy, focus, attention, and concentration using 100-mm anchored visual
analog scales (VAS) and mood using the Profile of Mood States along with
evaluation of selected cardiometabolic markers. Dietary intake was evaluated using
3-day dietary recalls using ASA24 throughout the study. Mixed factorial ANOVAs
with repeated measures assessed the main and interaction effects. A p-value of
0.05 was used to determine statistical outcomes. RESULTS: No statistically
significant group x time interactions (p>0.05) were found for body mass, resting
metabolic rate, DXA fat mass, DXA fat-free mass, DXA % fat, VAS ratings for
appetite, energy, focus, attention, and concentration, resting heart rate, systolic
blood pressure, diastolic blood pressure, glucose, or lipid panel component. A
significant group x time interaction (p = 0.011) for hunger VAS ratings was
observed. Compared with PLA, BAIBA reported reduced hunger ratings after 14, 28,

and 56 days of supplementation, while BGOP reported reduced hunger ratings after



28 days of supplementation. CONCLUSION: Despite no accompanying changes in
body composition, resting metabolic rate, or dietary intake, supplementation with
BAIBA and BGOP reduced perceived hunger compared to PLA during the diet and
exercise program.

KEY WORDS: L-BAIBA, Grains of Paradise, Metabolic, Body Composition,
Metabolism, Obesity, Weight loss, Supplementation

ABBREVIATIONS

BAIBA: Beta-amino-isobutyric acid

L-BAIBA: L-enantiomers of BAIBA

GOP: Grains of Paradise

BGOP: L-BAIBA and GOP

PLA: Placebo

DXA: Dual-energy x-ray absorptiometry

BMI: Body mass index

BIS: Bioelectrical impedance Spectroscopy

RMR: Resting metabolic rate

VAS: Visual analog scale

POMS: Profile of Mood States
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INTRODUCTION



Obesity remains a critical public health issue, contributing significantly to the
global burden of disease and chronic conditions such as cardiovascular diseases,
metabolic syndrome, and Type 2 diabetes. In individuals with obesity, disruptions in
energy homeostasis and metabolic regulation often manifest as impaired glucose
regulation, systemic inflammation, and unfavorable lipid profiles. Accordingly,
effective treatment strategies require a multifaceted approach, with lifestyle
interventions centered on manipulations of diet and exercise [1]. Importantly, the
success of these interventions depends not only on physiological adaptations but
also on perceptual factors such as hunger, satiety, and appetite regulation, which
influence dietary adherence [2,3].

Lifestyle interventions, including energy restriction and physical activity, are
fundamental aspects for promoting weight loss and managing obesity as well as its
metabolic consequences. Energy intake restriction improves glucose homeostasis
and metabolic flexibility, partly mediated by changes in bioactive metabolites, such
as B-aminoisobutyric acid (BAIBA) [4]. BAIBA, a myokine secreted during skeletal
muscle activity, has garnerad attention in pre-clinical models for its role in
enhancing fatty acid oxidation, improving insulin sensitivity, and reducing adiposity
through its actions on carbohydrate and lipid metabolism [5]. Emerging evidence
also suggests that metabolic and inflammatory signaling can interact with central
appetite-regulating pathways, raising the possibility that BAIBA may influence
perceptual hunger and satiety in addition to its peripheral effects [6]. Recent
findings underscore the potential of BAIBA as a therapeutic adjunct in obesity
management. Among those with obesity, elevated plasma BAIBA concentrations
correlate with improved glucose regulation, independent of exercise, following low-

energy diets [1]. Preclinical models also reveal that BAIBA prevents diet-induced



obesity by modulating leptin pathways and energy balance [7]. Furthermore, oral
supplementation of L-enantiomers of BAIBA (L-BAIBA) in humans demonstrates
dose-response absorption kinetics, suggesting its feasibility as a dietary
intervention [8].

In addition to its metabolic effects, BAIBA modulates inflammatory processes
by inhibiting hypothalamic inflammation and microglia activation, mechanisms
implicated in obesity-related neuroinflammation [9]. Because hypothalamic
inflammation is linked to impaired leptin and insulin signaling as well as altered food
intake, these effects provide a plausible pathway through which BAIBA may also
affect subjective hunger and satiety responses during energy restriction [10]. Safety
assessments further support the therapeutic viability of BAIBA, as sub-chronic
toxicity studies demonstrate no adverse effects at clinically relevant doses [8,11].

Beyond metabolic health, BAIBA may alsc affect other physiological systems,
including bone and muscle. Recent research suggests distinct roles for the L- and D-
enantiomers of BAIBA in modulating bone mineral density, body mass index, and
physical performance [12]. These findings expand the scope of BAIBA's applications,
underscoring its relevance to whole-body energy redistribution and homeostasis
during physical activity and energy restriction [13]. Similarly, grains of paradise
(GOP; Guinea pepper) a botanical native to West Africa has demonstrated
thermogenic properties. For centuries, GOP has been used as a food additive to
remedy various ailments. Sugita and colleagues [14] demonstrated in 19 healthy
women the ability of GOP to increase energy expenditure and reduce fat tissue in
the thorax after four weeks of supplementation. Another study by Sugita et al. [15]

in 19 healthy men supplemented with GOP for 4 weeks and demonstrated its ability



to increase energy expenditure. However, whether GOP influences perceptual
hunger, satiety, or appetite-related behaviors remains unclear.

While this preliminary human data on BAIBA and GOP is encouraging, longer
studies integrating dietary and exercise interventions are needed to assess whether
supplementation with BAIBA or in combination with GOP can stimulate greater
decreases in body fat, improve markers of cardiometabolic health, increase
metabolism, and influence perceptual response to energy restriction. Given that
subjective hunger and satiety are key determinants of adherence and long-term
weight loss success, evaluating these perceptual outcomes alongside physiological
measures is essential. For this reason, by integrating dietary and exercise
interventions coupled with supplement ingestion, the purpose of this study is to
evaluate the potential impact of 56 days of supplementing with L-BAIBA or L-BAIBA
+ GOP (BGOP) on resting metabolic rate, bocdy composition, weight loss, perceptual
ratings, and cardiometabolic risk factors in overweight and obese men and women.
METHODS
Overview of research design

This study was completed as a prospective, randomized, double-blind,
placebo-controlled study with parallel groups of overweight and obese but
otherwise healthy men and women. Prior to commencing the study, all participants
signed an Institutional Review Board (IRB)-approved informed consent document
(Lindenwood University: IRB-23-28, Approval Date 28 November 2023) and
completed a health history questionnaire to determine eligibility. This study protocol
and design was prospectively registered on Clinicaltrials.gov on 15 May 2023 as

NCTO05775003.



As seen in Table 1 below, study participants completed five laboratory visits
(pre-screening and after 0, 14, 28, and 56 days of supplementation) at
approximately the same time between 0600 - 1000 hrs. For each laboratory visit,
participants arrived after completing an overnight (8-hrs) fast and avoiding alcohol,
nicotine, and caffeine in addition to abstinence from non-programmed exercise for
24-hrs. Upon arrival, anthropometric (height [visit 1 only], weight, body mass index
(BMI), hydration status (urine specific gravity), and hemodynamics (resting heart
rate and blood pressure) measurements were taken. During the first laboratory visit
(pre-screening), prospective participants signed an IRB-approved consent form and
had their eligibility finalized through a medical and health history review,
medication and dietary supplement check, and a peak VO, assessment using a
motorized treadmill and metabolic cart.

<<< Insert Table 1 here >>>

Participants deemed eligible were informed of the 56-day protocol and were
scheduled to complete all laboratory visits. Visits 2 - 5 followed the same protocol,
where participants submitted a 3-day food log (Visits 2, 4, and 5), completed a
review of medications and dietary supplements, and had DXA, bioelectrical
impedance spectroscopy (BIS), and waist circumference assessments completed.
Participants were then asked to consume a minimum of eight fluid ounces of water
followed by venipuncture for blood collection, two resting metabolic rate (RMR)
measurements (beginning of visit, and 60 minutes after supplement dose), a second
venipuncture for blood collection immediately after the second RMR, the completion
of the profile of mood states questionnaire, and received updated macronutrient
goals. Furthermore, a count of the remaining supplement pills was completed at the

end of the visit and redispersed to the participant. Upon the completion of Visit 2,



participants were given the exercise training schedule and their randomized
supplementation with ingestion directions. Weekly check-ins evaluated compliance
with the exercise program, 24-hr dietary recalls, and supplementation while
assessing the presence of any adverse events. Participants who completed at least
80% of their assigned workouts, dietary recalls, and supplementation were
considered compliant. Adherence to the predefined threshold was verified by the
study coordinator through review of digital exercise logs and photos, confirmation of
attendance at supervised in-person sessions, and evaluation of weekly dietary
assessments for compliance with prescribed caloric and macronutrient targets.
Completion of dietary recalls using ASA24 was confirmed before each laboratory
visit. Supplement adherence was assessed via digital tracking logs and verified by
capsule counts at each in-person visit. Upon processing, all blood samples were
stored at -80°C.
Study participants

A total of 37 healthy men and women completed the 56-day study protocol
(Table 2). To be eligible, participants must have been between 18-60 years old,
have a BMI between >25.0 to =39.9 kgem-2, free-living and independent, in good
health with no signs or symptoms of cardiovascular, respiratory, metabolic,
immune, psychiatric, or musculoskeletal disease or disorders, willing to maintain
consistent sleep duration throughout the study, willing and able to agree to the
requirements and restrictions of the study and carry out all study-related
procedures, and able to complete a peak oxygen consumption exercise test with no
contraindications in accordance to the American College of Sports Medicine [16].
Alternatively, participants were excluded if they: had a positive medical history or

were currently being treated for some form of heart or cardiovascular disease;



kidney disease, renal failure, or had dialysis performed on regular intervals; had
liver disease or some form of clinically diagnosed hepatic impairment; were
diagnosed with having Type | or Type |l diabetes, thyroid disease; major affective
disorder or other psychiatric disorder that required hospitalization in the prior year;
immune disorder (i.e., HIV/AIDS); had a history of cancer (except localized skin
cancer without metastases or in situ cervical cancer within five years prior to
screening visit); had an abnormality or obstruction of the gastrointestinal tract
precluding swallowing (e.g., dysphagia) and digestion (e.g., known intestinal
malabsorption, celiac disease, inflammatory bowel disease, chronic pancreatitis,
steatorrhea); had a positive medical history for any neurological condition or
neurological disease; were currently prescribed a statin drua (i.e., Lipitor, Livalo,
Crestor, Zocor, etc.) or any hypertension medications (i.e., Beta-blockers, ACE
Inhibitors, Alpha blockers, Vasodilators, etc.); were a current smoker or used any
form a nicotine (average of > 1 pack per day within the past 3 months), or had quit
within the past six months; took any drugs (prescribed or over the counter) or
dietary supplements that are known or are purported to influence weight loss (such
as thermogenics, hydroxycitric acid, ephedra, capsaicin, etc.); were lactating;
pregnant or planning to become pregnant; had a known sensitivity or allergy to any
of the study products; had a history of alcohol or substance abuse in the year prior
to screening; had received or used an investigational product in another research
study within 30 days of beginning the study protocol; had any planned major
changes in lifestyle (i.e., dieting, exercise level, travel, etc.) during the study; had a
recent history (<3 months) of exercise training or weight loss (> 5%); had any
orthopedic limitation that would prevent participation in a general fitness program;

and any condition or abnormality that, in the opinion of the investigator, would



compromise the safety of the participant or the quality of the study data. A
CONSORT diagram is provided as Figure 1.
<<< Insert Figure 1 here >>>

<<< Insert Table 2 here >>>

Procedures
Standing Height and Body Mass

Standing height was measured using a wall-mounted stadiometer, with
participants barefoot, standing fully erect, and maintaining a neutral head position.
Measurements were recorded to the nearest 0.1 cm. Participants had their body
mass determined in their bare feet with a t-shirt and athletic shorts on a leveled,
self-calibrating digital scale (Tanita BWB-627A, Tokyo, japan). All recorded body
masses were recorded to the nearest = 0.1 kg uporni arrival to each study visit. Body
mass index was computed at baseline for eligibility and demographic purposes.
Peak VO, Assessment

For descriptive purposes, research study participants completed a VO,Peak
assessment using a metabolic cart (True Max 2400 Metabolic Measurement System,
ParvoMedics, Sandy, UT, USA) calibrated to within 2% of the previous day’s
calibration value and a motorized treadmill (Trackmaster, Salina, KS). A graded,
staged treadmill protocol following the methods of Bruce et al. (12) was employed
to assess peak oxygen consumption. This test began with a two-minute warm-up at
2.0 mph and 1.0% grade and progressed through three-minute stages using
standardized increases in treadmill and grade (%) until volitional fatigue was
reached. VO,Peak was achieved if two of the following three events occurred: the
participant achieved a respiratory exchange ratio of >1.10; recorded exercise heart

rates were within 10 beats of age-predicted maximal heart rate (Max HR = 210 -



[0.7 x age]), and VO, changed less than 250 mL O,/min for two consecutive
sampling points.
Urine Specific Gravity

Prior to each body composition measurement, participants donated a mid-
stream urine sample for determination of urine specific gravity and hydration
status. Using a transfer pipette, approximately 500uL of fresh urine was transferred
onto a handheld refractometer and compared against a standardized evaluation
scale. A value >1.020 was considered dehydrated, and when achieved, participants
were required to consume tap water and produce additional urine samples until a
urine specific gravity of <1.020 was achieved.
Hemodynamic Procedures

Resting heart rate and blood pressure were assessed after the participant
had been resting quietly for ten minutes. Measurements were obtained using an
automated blood pressure monitor (Omron 3 Series Upper Arm Blood Pressure
Monitor, BP7150; Omron Healthcare Inc., Lake Forest, IL, USA), which detects blood
pressure via oscillometric measurement of the brachial artery. Resting heart rate
was recorded as part of this assessment.
Dietary Intake

Dietary analysis was completed by having participants log their dietary intake
over three consecutive days immediately before 0, 28, and 56 days of following the
supplementation, diet, and exercise programs. For each dietary recall, participants
were asked to enter all food and fluid they consumed prior to each study visit into
an electronic log located in the Automated Self-Administered 24-Hour (ASA24®;
National Cancer Institute, Bethesda, MD, USA) or a paper record that was later

entered into ASA24. All food and fluid intake were analyzed for energy and



macronutrient content. Weekly, MyFitnessPal logs were reviewed by a research
team member to evaluate prescribed caloric and macronutrient targets.
Dual-Energy X-ray Absorptiometry (DXA)

Body composition was assessed using a Hologic QDR Discovery A (Waltham,
MA, USA) dual-energy x-ray absorptiometer after 0, 14, 28, and 56 days of
supplementation. Participants were required to observe an overnight fast from both
food and fluid to facilitate an accurate determination of body composition. Prior to
each morning of testing, the device was calibrated according to manufacturer
guidelines, and all scans were completed according to device specifications.
Reference to fat-free mass (FFM) throughout the manuscript is in reference to the
lean + bone mineral content (DXA Lean + DXA BMC = DXA FFM), and statistical
outcomes related to fat mass, lean mass, fat-free mass, and percent body fat were
made using DXA data.

Waist Circumference

At the level of the umbilicus, participants had their waist circumference
assessed with three separate measurements using a flexible measuring tape. All
measurements were taken directly over the skin, and a standardized amount of
pressure was applied prior to each measurement to ensure consistent
measurement. The average measurement was recorded.

Bioelectrical Impedance Spectroscopy (BIS)

Body water [total, intracellular, and extracellular] was assessed using
bioelectrical impedance spectroscopy. Prior to each assessment, participants were
required to observe an overnight food and fluid fast. The Impedimed SFB7
(Impedimed, Inc., Carlsbad, CA, USA) deployed 256 different frequencies between 3

- 1,000 KHz and used Cole modeling and Hanai mixture theory to quantify body



water and soft tissue masses. Before this testing, participants had their left wrist
and ankle prepared for electrode attachment using isopropyl alcohol and light
abrasion of the skin. After the skin was properly prepped, two measurements were
completed. Each morning of testing, the device was calibrated, and all assessments
were completed according to manufacturer guidelines.

Resting Metabolic Rate (RMR)

Resting metabolic rate (RMR) was determined in a thermoneutral laboratory
environment eight times throughout the study protocol (two measurements during
each visit after 0, 14, 28, and 56 days of supplementation). During each visit, two
RMR visits were completed. The first RMR for each visit was completed after an
overnight fast, while the second RMR was completed 60 minutes after ingestion of
the daily dose of their assigned supplement. This measurement pattern was
followed to help provide insight as to the acute changes that occurred in each
supplementation group throughout the entire 8-week study protocol. Acute
ingestion responses and the evaluation of any extent to which acute changes adjust
throughout several weeks of supplementation are rarely evaluated in dietary
supplementation and have not been evaluated for BAIBA or GOP supplementation.
To complete each assessment, participants rested supine with a blanket placed over
them in an environment free of auditory and visual stimuli. A clear, hard plastic
shield with a transparent plastic drape was placed over the participant’s head and
shoulders and connected to the metabolic cart to collect all expired gases (oxygen
and carbon dioxide). All expired gases were analyzed using indirect calorimetry
(TrueMax 2400 Canopy System, ParvoMedics, Sandy, UT, USA) and computed to
determine rates of energy expenditure and rates of carbohydrate and fat oxidation.

Each day, the metabolic cart was calibrated to less than 2% of the previous day’s



calibration factor. For each RMM assessment, the participant remained motionless
without going to sleep for 30 minutes. Each assessment took place for a minimum
of 20 minutes, and a five-minute period where rates of oxygen uptake changed
<5% were averaged and used for data analysis.
Venous Blood Collection and Processing

Venous blood was collected using standard phlebotomy techniques via the
forearm vein into serum and EDTA-coated Vacutainer tubes. Serum samples were
collected into serum-separator tubes (SST) and, upon collection, gently inverted ten
times. Whole blood samples used for safety analysis were collected into EDTA, and
upon collection, gently inverted ten times. All serum and plasma samples used for
safety analysis remained at room temperature, were allowed to clot, and were sent
to a commercial diagnostic laboratory (Quest Diagnostics) for same-day analysis.
Complete Blood Count

Whole blood samples were coilected in EDTA tubes and sent unprocessed to
a commercial diagnostic laboratory (Quest Diagnostics) for analysis. The following
hematological parameters were measured to evaluate supplement safety: red blood
cell count, white blood cell count, platelet count, hemoglobin, hematocrit, red blood
cell dimension width (RDW), mean corpuscle volume (MCV), mean corpuscle
hemoglobin (MCH), mean corpuscle hemoglobin content (MCHC), differential white
blood cell counts (neutrophils, lymphocytes, monocytes, eosinophils, and basophils)
as both percentages and absolute counts.
Comprehensive Metabolic Pane/

Serum samples were collected in SSTs, allowed to clot for 30 minutes at room
temperature, and centrifuged at 1,500 x g for 15 minutes at room temperature

using a Drucker Diagnostics Model 642E Quest Centrifuge (Drucker Diagnostics,



Philipsburg, PA, USA) to separate the serum. The isolated serum was sent to a
commercial diagnostic laboratory (Quest Diagnostics) for analysis of a
comprehensive metabolic panel (albumin, globulin, albumin:globulin ratio
(calculated), total bilirubin, total protein, alkaline phosphatase, alanine
aminotransferase (ALT), aspartate aminotransferase (AST), blood urea nitrogen
(BUN), creatinine, BUN:creatinine ratio (calculated), glomerular filtration rate,
glucose, potassium, sodium, calcium, carbon dioxide, and chloride) to evaluate
safety of supplement ingestion.
Lipid Panel

Serum samples were processed identically to the comprehensive metabolic
panel before analysis of the lipid panel (triglycerides, HDL cholesterol, total
cholesterol, and LDL cholesterol) at a commercia! diagnostic laboratory (Quest
Diagnostics).
Mood State and Visual Analog Scales

Participants completed electionic versions of the Profile of Mood States
(POMS) questionnaire and visual analog (VAS) scale to evaluate perceptual
responses. The POMS is a 65-item validated scale that uses a 5-point Likert scale,
with each individual area being scored and summed into profiles for tension, anger,
vigor, fatigue, depression, and confusion [17]. A total mood disturbance score was
calculated by summing all categories and subtracting the vigor score. Each VAS
scale was completed using a 100-mm line anchored by “Lowest Possible” and
“Highest Possible” to assess subjective ratings of hunger, appetite, energy, focus,
attention, and concentration. The validity and reliability of VAS assessing fatigue,
appetite, and energy have been previously established [15-19].

Supplementation protocol



In a double-blind, placebo-controlled fashion, participants were randomly
assigned to one of three supplementation groups. Participants were stratified in a
blocked fashion by sex and DXA lean mass (rounded to the nearest kilogram)
ranges and randomized to either the intervention or placebo group by a blinded
research team member who did not perform any data analysis. One group was
assigned to ingest 500 mg of resistance dextrin as a placebo (PLA). A second and
third group were assigned to ingest either 500 mg of L-beta-amino-iso-butyric acid
(L-BAIBA) (Mitoburn™, NNB Nutrition, Nanjing, China) or 500 mg of L-beta-amino-
iso-butyric acid (L-BAIBA) (Mitoburn™) + 40 mg of Grains of Paradise (BGOP)
(Caloriburn™, NNB Nutrition, Nanjing, China). Assigned supplements were ingested
with food at approximately the same time each day for 56 days. Participants were
instructed to consume one dose per day with 12 fiuvid cunces of cold water and were
required to complete a supplementation log (on paper and digital) to document
when each dose was consumed. Al! test miaterials were prepared into gelatin
capsules of identical size, color, shape, and transparency, with no distinguishable
smells. Intervention and placebo capsules were dispensed in identical opaque white
high-density polyethylene bottles to maintain blinding from participants and the
research team. Compliance with the supplementation protocol and pre-testing
guidelines was assessed through communication with each study participant before
beginning each visit to confirm fasting was observed, and caffeine, alcohol, nicotine,
and exercise were refrained from as required.

Standardized Hypoenergetic Diet Approach

According to the approach employed by Layman et al. [20], participants were

instructed and guided to follow a restricted energy intake diet. Daily energy

prescription was achieved by multiplying the measured baseline RMR by a physical



activity factor of 1.3 and then subtracting 500. In addition, all participants were
instructed on strategies to increase their protein intake to a minimum of 1.6 gekg-
I-day-land no greater than 2.2 gekg-1*day-l. Approximately 30% of total daily
calories came from fat. Daily macronutrient goals spanning two weeks at a time
were provided to aid participants in achieving their energy and macronutrient
recommendations. To facilitate real-time adherence to the study’s dietary
guidelines, participants completed weekly 24-hour dietary recall check-ins, entering
all the food and fluid they consumed into MyFitnessPal (MyFitnessPal Inc.,
Baltimore, MD, USA). Participants were provided with detailed instructions and
visual portion-size comparators to improve the accuracy of their dietary records.
Participants who failed to meet the dietary recommendations for two consecutive
weeks were removed from the study. The data from iMyFitnessPal was only used to
aid in adherence to the diet and was not analyzed.
Physical Activity and Exercise Prescriptiori

Independent of the supplementation group, all study participants followed a
56-day structured exercise program administered through the TeamBuildr
application (TeamBuilar, LLC, Silver Spring, MD, USA) that documented loading
progression and compliance with the program. For aerobic activity, participants
were prescribed to walk 30 minutes per day or accumulate a minimum of 8,000
steps per day. Participants were given the flexibility to accumulate these amounts
in any manner that they desired. As a result, the intensity and duration of each
aerobic exercise session were not systematically programmed. In addition,
participants completed a 3-day per week resistance training program that consisted
of ten machine exercises that emphasized all major muscle groups. Each participant

was required to complete two sets of ten repetitions at a load that achieves



muscular failure before the 12th completed repetition on the third set. If more than
12 repetitions were completed, the load was increased for the subsequent session
(Table 3). Each person followed their prescribed program for the entire 56-day study
protocol. For each participant, a research team member supervised two of the three
resistance training sessions during the first week and one of the three resistance
training sessions per week for the following five weeks. Supervision was not
required for the final two weeks of the protocol. Participants were given the option
to request additional workout supervision for subsequent workouts. All participants
were required to complete at least 80% of the prescribed workouts over the eight
weeks.
<<< Insert Table 3 here >>>

Adverse Event Reporting

The occurrence of adverse events was recorded throughout the entire
duration of the study through spontaneous reporting by the study participants,
clinical evaluation, or interaction ¢f a research team member with a study
participant, or through the participant’s study research file. All recorded events
were systematically categorized using MedDRA system organ class and lowest level
terms (LLT) before being graded using Common Terminology Criteria for Adverse
Events (CTCAE), v5.0, US Dept Health & Human Services (published: November 27,
2017).
Statistical Procedures

An a priori power analysis was completed using body mass outcomes from
previous research [24,25] revealed that an effect size (d) of 0.20 - 0.25 was
achieved with an alpha of 0.05, 3 groups, 4 repeated measurements, and 12 people

per group (total sample size of 36), a power of 0.684 - 0.889 would be achieved



(G*Power). All analyses were completed using Microsoft Excel and the Statistical
Package for the Social Sciences (v23; SPSS Inc., Chicago IL). Before any statistical
tests were performed, data was analyzed for normality, skewness, and kurtosis. All
non-normal data was log-transformed before analysis. Data was considered
statistically significant for all statistical tests when the probability of a type | error
was 0.05 or less. The primary endpoints for this investigation were resting
metabolic rate and changes in DXA fat mass. 3 x 4 mixed factorial (group x time)
ANOVA with repeated measures on time was used to determine statistically
significant differences for time and group main effects and group X time interaction
effects. Statistically significant interaction terms were further explored by
calculating delta values and analyzing between-group differences using one-way
ANOVAs. All data are presented as means (standard deviation) with p-values for
group, time, and group X time interaction effects for all ANOVA outcomes and p-
values, Cohen’s d, and 95% confidence intervals reported for pairwise comparisons
using the procedures of Tukey. Statistical trends were discussed when p-values
were between 0.051 - 0.10
RESULTS
Protocol Compliance

A total of nine days of food records were required for each participant.
MyFitnessPal logs were reviewed by the study coordinator on a weekly basis to
confirm broad alignment with the energetic and macronutrient targets. Dietary
recalls using ASA24 were scheduled to be completed before each study visit;
compliance was calculated at 88.6%. Workout participation was supervised by

research assistants, and compliance with the workouts was calculated at 88.1% for



the study cohort. Supplement compliance was assessed through remaining pill
counts and was calculated to be at 99.2%
Post-supplementation blinding questionnaire

Of the 37 participants who completed the study, 28 (75.7%) completed the
post-supplementation blinding questionnaire. Six participants in the BGOP
completed the questionnaire; one answered correctly (16.7%), five answered
incorrectly or indicated they didn't know (83.3%). Eleven participants in PLA
completed the questionnaire; six answered correctly (54.5%), five answered
incorrectly or indicated they didn't know (45.5%). Eleven participants in BAIBA
completed the questionnaire; four answered correctly (36.4%), seven answered
incorrectly or indicated they didn't know (63.6%).
Anthropometrics

As observed in Table 4, no significant group x time interaction was observed
for body mass (p = 0.77), body mass index (p = 0.29), and waist circumference (p
= 0.88). A significant main effect of time was observed (p < 0.001) for all three
variables. Significant reductions in each group were observed from respective
baseline values in body mass, body mass index, and waist circumference. The main
effect of group was not statistically significant (p > 0.05) in all three variables.

<<< Insert Table 4 here >>>

Hemodynamics

As observed in Table 5, no significant group X time interaction was observed
for heart rate (p = 0.11), systolic blood pressure (p = 0.89), and diastolic blood
pressure (p = 0.12). The main effects for time and group for all three hemodynamic
variables were not statistically significant (p > 0.05).

Dietary Intake



Energy and macronutrient (protein, fat, and carbohydrate) data is provided in
Table 6 and is represented in both absolute units (kcalseday! or gramseday!) and
normalized to body mass in kilograms (kcalsekg-leday! or gekgl:day-l). The group
x time interaction outcome was not statistically significant for energy intake (p =
0.35) and energy intake normalized to body mass (p = 0.23). The group X time
interaction outcome was not statistically significant for protein intake (p = 0.77) and
protein intake normalized to body mass (p = 0.65). The group X time interaction
outcome was not statistically significant for fat intake (p = 0.14) and fat intake
normalized to body mass (p = 0.07). The group X time interaction outcome was not
statistically significant for carbohydrate intake (p = 0.87) and carbohydrate intake
normalized to body mass (p = 0.86). Importantly, significant main effects of time
were observed in energy intake (p < 0.001), normalized energy intake (p < 0.001),
fat intake (p < 0.001), normalized fat intake (p < 0.001), carbohydrate intake (p <
0.001), and normalized protein intake (p = 0.001), which provides broad evidence
that all participants did successfuily adjust their diets, as instructed, to reduce their
dietary intake. One-way ANOVA was additionally computed to evaluate if the
reported intakes of absolute and normalized energy and macronutrient intake were
different across the study protocol as a crude means to assess compliance. In this
respect, no between-group differences (p < 0.05) in absolute or normalized energy
or macronutrient intake were observed throughout the study protocol.

<<< /Insert Table 6 here >>>

Body Water and Body Composition

Body water and body composition data is presented in Table 7. The group X
time interactions for total body water (p = 0.37), DXA fat mass (p = 0.33), DXA fat-

free mass (p = 0.48), DXA % fat (p = 0.62), DXA lean-to-fat ratio (p = 0.81), DXA



visceral fat (o = 0.63), and DXA bone mineral content (p = 0.38) was not
statistically significant. Significant main effects of time were observed (all p <
0.001) for DXA fat mass, DXA fat-free mass, and DXA % fat.
<<< /Insert Table 7 here >>>

Resting Metabolic Rate

Table 8 provides the 1-hr change in RMR for each supplementation group
across the entire study protocol. No significant group X time interaction was
observed (p = 0.78), and the main effect of time (p = 0.70) and group (p = 0.44)
were not statistically significant. Separate one-way ANOVAs were also completed to
evaluate the acute changes in RMR at each measured time point. Using this
approach, no significant differences in resting metabolic rate were observed after
acute dosing on day 0 (p = 0.610), day 14 (p = 0.428), day 28 (p = 0.551), and day
56 (p = 0.575). An assessment of measurement variability was completed using
data from the PLA group because no change in these measurements should have
occurred from the assigned supplementation. The standard error of measurement
(SEM) between successive RMR measurements after 0, 14, 28, and 56 days of
supplementation was calculated as 26.9, 35.3, 34.2, and 23.4 kcals/day,
respectively, and represented 28.9% of the observed standard deviation of the
difference between measurements. Additionally, separate intraclass coefficients
were calculated between successive RMR measurements after 0, 14, 28, and 56
days of supplementation as 0.955, 0.906, 0.954, and 0.959 kcals/day, respectively
(all p < 0.001).

<<< Insert Table 8 here >>>

Visual Analog Scales



Visual analog scales were completed at all time points (Table 9). A significant
group X time interaction was observed (p = 0.01) for hunger. Follow-up one-way
ANOVAs were performed using the delta values at each time point. Changes in
hunger ratings (Figure 2) were found to be statistically significant after 14 days (p =
0.015, n2 = 0.218), and 28 days (p = 0.008, n2 = 0.247), and tended to be different
after 56 days (p = 0.064, n2 = 0.149) of supplementation. Multiple comparison
approaches were then completed following the procedures of Tukey HSD and it was
determined that the changes in hunger ratings in L-BAIBA were different than PLA
after 14 days (p = 0.011, 95% CI: 4.70 - 41.98 AU), 28 days (p = 0.022, 95% ClI:
2.94 - 43.86 AU), and 56 days of supplementation (p = 0.052, 95% CI: -0.17 - 44.06
AU). Additionally, changes in hunger ratings in BGOP were different than PLA after
28 days of supplementation (p = 0.014, 95% CI: 4.64 - 46.36 AU). No significant
group X time interactions were observed for appetite (p = 0.17), energy (p = 0.96),
focus (p = 0.54), attention (p = 0.56), and concentration (p = 0.54). No significant
(p > 0.05) time or main effects were observed for all variables.

<<< Insert Table 9 here >>>
<<< Insert Figure 2 here >>>
Profile of Mood States

The profile of mood states (POMS) was completed by all study participants at
every visit of the study protocol (Table 10). No significant group x time interaction
was observed for tension (p = 0.82), depression (p = 0.82), anger (p = 0.21), vigor
(p = 0.61), fatigue (p = 0.99), confusion (p = 0.98), and total mood disturbance (p
= 0.83). Main effects of time and group were not statistically significant (p > 0.05)
for assessed POMS outcomes.

<<< /nsert Table 10 here >>>



Cardiometabolic Markers

Selected cardiometabolic markers are provided in Table 11. No significant
group X time interaction was observed for glucose (p = 0.50), total cholesterol (p =
0.62), total cholesterol:HDL ratio (o = 0.31), HDL cholesterol (p = 0.47), LDL
cholesterol (p = 0.67), non-HDL cholesterol (p = 0.54), and triglycerides (p = 0.16).
The main effect of time was significant for total cholesterol (p = 0.02) and LDL
cholesterol (p = 0.05) and tended to be different for non-HDL cholesterol (p = 0.06).

<<< /Insert Table 11 here >>>

Hematology and Clinical Chemistry Markers

As seen in supplementary data Tables 1 and 2, statistically significant group
x time interactions were observed for absolute eosinopiils (p = 0.02),
eosinophils % (p = 0.02), mean platelet volume (p = 0.001), and chloride (p =
0.007). Follow-up one-way ANOVAs were performed using the delta values at each
time point. Changes in absolute eosinophiis were not statistically significant after 14
(p = 0.37), 28 (p = 0.33), and 56 days (p = 0.16) of supplementation. The
percentage of eosinophils in our collected whole-blood samples was not statistically
significant after 14 (o = 0.12), 28 (p = 0.26), and 56 days (p = 0.62) of
supplementation. Changes in mean platelet volume experienced statistically
significant changes between the groups on day 14 (p = 0.007, n2 = 0.256), 28 (p =
0.007, n2 = 0.254), and day 56 (p = 0.005, n2 = 0.266) of supplementation. Tukey
HSD post hoc comparisons were completed using Tukey HSD which indicated that
the changes in PLA were different than L-BAIBA on day 14 (p = 0.005, 95% CI: 0.159
- 0.969 fL), day 28 (p = 0.005, 95% CI: 0.202 - 1.261 fL), and day 56 (p = 0.005,
95% CI: 0.196 - 1.246 fL). Finally, serum chloride levels experienced statistically

significant changes between the groups at day 14 (p = 0.05, n2 = 0.162) and day 56



(p = 0.004, n2 = 0.278), but not after 28 days (p = 0.73) of supplementation. No
statistically significant pairwise comparisons were observed on day 14 and day 28,
but on day 56, changes in chloride in BGOP and L-BAIBA were statistically different
(p = 0.003, 95% CI: 0.989 - 5.434 mEq/L). Regardless of statistical outcomes, all
recorded variables stayed within clinically accepted normative values for each
variable.
<<< Reference/Link to supplementary Data Tables 1 and 2 here >>>

DISCUSSION

The present study examined the efficacy of supplementing with L-BAIBA or L-
BAIBA + grains of paradise (BGOP) for 56 days in overweight and obese men and
women undergoing a structured diet and exercise intervention. The primary finding
of this study was that supplementation with L-BAIBA or BGOP did not augment
changes in body composition or resting metabolic rate (RMR). No between-group
differences were observed for fat mass, lean mass, or overall body mass (Table 7),
and RMR remained unchanged across all conditions (Table 8). These findings do not
support a physiologicai role for L-BAIBA or BGOP in increasing metabolic activity or
improving body composition within this context. While pre-clinical work has
suggested that BAIBA may enhance fatty acid oxidation, improve insulin sensitivity,
and reduce adiposity, these mechanistic effects did not translate to measurable
changes in human body composition or metabolic rate in the present trial. Similarly,
despite prior human studies reporting reductions in body fat or increases in energy
expenditure with grains of paradise (GOP) supplementation, no effects were
observed. Differences in participant characteristics (e.g., age, adiposity status), as
well as the inclusion of a structured diet and exercise program in the present study,

may have attenuated or masked any independent effects of supplementation.



Consistent with best-practice weight loss strategies [26], all groups
experienced significant reductions in body mass, body mass index, and waist
circumference, indicating that the prescribed hypoenergetic diet and exercise
program was effective independent of supplementation. In considering our body
composition outcomes, no previous research, to our knowledge, has longitudinally
administered L-BAIBA to humans for any outcome. Changes in body mass and body
composition were of interest in the present study based on previously published
data in cell culture and animal models that indicated BAIBA may impact insulin
sensitivity or fatty acid metabolism [2,4,25]. Alternatively, longitudinal studies in
humans are available that have provided GOP supplementation. The first study by
Sugita et al. [14] reported statistically significant reductions in visceral fat in 19
young, healthy women when 30 milligrams of GOP was supplemented each day for
four weeks, when compared to placebo. Additionally, a study by Yoneshiro and
colleagues [24] in nine healthy men, who were supplemented with either 40
milligrams of GOP or a placebo for five weeks, reported significantly greater
reductions in percent body fat, but no changes in body mass or fat-free mass. While
the absolute dose of GOP was similar between these studies and the present study,
participants in the present study were required to supplement for 3 - 4 weeks
longer. Age differences were evident between these studies, which may have
explained the discordance in findings. Another important difference in study design
was the energy-restricted diet and regular exercise program, best practice
considerations for weight loss [26], which participants in the present study were
required to follow and may have overpowered any impact of supplementation.

Examining the ability of supplementation to augment energy expenditure

rates was another key investigative area in the present study. Results from this



study failed to highlight any ability of L-BAIBA or BGOP to augment energy
expenditure. As mentioned before, no published human data is available for BAIBA
to offer comparisons; however, these results do conflict with previous studies
involving GOP. Sugita et al. [15] reported that acute ingestion of 40 milligrams of
GOP increased whole-body energy expenditure rates two hours after consumption,
but only in those participants found to have positive brown adipose tissue activity. A
follow-up four-week study that had 19 young, healthy, non-obese women
supplement for four weeks in a single-blind fashion with either a placebo or 40
milligrams of GOP also reported statistically significant increases in whole-body
energy expenditure when compared to placebo [14]. And these results align with
the significant increase in cold-induced thermogenesis reported by Yoneshiro et al.
in a 2021 study that had nine healthy men supplement with 40 mg of GOP extract
per day or a placebo for five weeks [24]. The observed discordance in outcomes
could be due to differences in the study population employed, as the present study
included non-diseased overweight and obese men and women aged 18 - 60 years,
while the Sugita study {14} was comprised of healthy, young women, and the
Yoneshiro study [24] was comprised of young, healthy men.

In line with the null findings for body composition and RMR, no effect of
supplementation was observed on cardiometabolic biomarkers. Circulating glucose,
triglycerides, and cholesterol fractions (total, HDL, LDL, non-HDL) were unchanged
with L-BAIBA or BGOP supplementation. This investigative direction was driven by
previous work by Roberts and colleagues [29] who reported that L-BAIBA improves
glucose homeostasis in mice and increases expression of beta-oxidation in liver
cells, while, in humans, circulating BAIBA was inversely associated with metabolic

risk factors such as insulin, HOMA-IR, triglycerides, and total cholesterol. In addition,



Park et al. [9] reported that BAIBA may positively impact inflammation and
microglia activation. These findings contrast with prior work that suggests BAIBA is
associated with improved glucose homeostasis and reduced metabolic risk, as well
as potential anti-inflammatory effects. The lack of observed changes may reflect the
relatively short intervention duration, modest effect sizes, or the dominant influence
of the energy-restricted diet and exercise program.

In contrast to these physiological outcomes, supplementation did influence
perceptual measures. The novel finding of this study was that L-BAIBA
supplementation reduced subjective hunger ratings at 14, 28, and 56 days
compared to placebo, while BGOP reduced hunger at 28 days only (Table 9 and
Figure 2). With only one published human clinical trial examining oral administration
of L-BAIBA using an acute, crossover design, Krieger and colleagues [30]
demonstrated that oral supplementation increases circulating L-BAIBA levels in a
dose-response fashion, the present findings were unexpected given the lack of pre-
clinical or clinical evidence indicating that L-BAIBA may influence perceptual hunger
ratings. Although BAIBA has been implicated in metabolic signaling pathways and
may interact with leptin and energy balance, direct evidence connecting L-BAIBA to
hunger perception is limited. While previous data from cell culture and animal
studies have highlighted the potential for BAIBA to impact various aspects of
metabolism, limited mechanistic studies exist to connect L-BAIBA to appetite and
hunger signaling. Pre-clinical evidence does connect BAIBA to potential mechanistic
angles where it may support metabolic signaling or nutrient partitioning. For
example, in its role as a myokine, BAIBA gets released from contracting skeletal
muscle [31] and its appearance is connected to improvements in fatty acid

oxidation and insulin sensitivity as well as reduced adiposity in animal models



[5,7,11,32], potentially through augmenting leptin signaling and energy balance [7].
Additionally, previous pre-clinical work involving L-BAIBA and GOP support
metabolic and blood glucose changes while potentially aiding digestion, energy
balance, and inflammation [4,33]. To this point, circulating BAIBA levels in obese
adults following a low-calorie diet correlate with improved glucose regulation and
leptin levels, independent of exercise [4]. Due to leptin’s known ability to influence
energy intake [34], perceptual ratings of hunger, appetite, energy, focus, attention,
and concentration were completed along with the Profile of Mood States to explore
the ability of either supplementation regimen to influence these outcomes.

Despite reductions in perceived hunger, these changes did not translate into
meaningful behavioral or physiological outcomes. No between-group differences
were observed in dietary intake (Table 6), body mass, or body composition,
indicating that lower hunger ratings did not lead to reduced energy intake or
enhanced weight loss. Importantly, participants were prescribed individualized
energy and macronutrient targets and were instructed to adhere to these goals
throughout the intervention, which may have constrained spontaneous reductions
in energy intake that could otherwise result from decreased hunger. This disconnect
suggests that the effects of L-BAIBA may be primarily perceptual rather than
physiological within the context of this intervention.

Additional analyses further contextualized these findings. Although between-
group differences in hunger were not observed (p=0.117), baseline hunger ratings
were numerically lower in the placebo group (47.8 = 23.1) compared to L-BAIBA
(66.3 = 20.6) and BGOP (61.4 £ 23.1). Furthermore, within-group changes over
time were not statistically significant for L-BAIBA (p=0.400) or BGOP (p=0.112),

whereas the placebo group did exhibit a significant change (p=0.020). Adjusting for



baseline hunger via ANCOVA attenuated group differences (p=0.203), suggesting
that baseline variability may partially explain the observed effects. While L-BAIBA
and BGOP may help stabilize hunger perceptions during a hypoenergetic diet, the
practical significance of this effect is limited given the absence of downstream
changes in dietary intake or body composition.

Collectively, these findings suggest that L-BAIBA does not exert meaningful
effects on resting metabolic rate, body composition, or cardiometabolic health in
overweight and obese adults undergoing a diet and exercise intervention. However,
BAIBA availability may influence subjective perceptions of hunger. This dissociation
between perceptual and physiological outcomes highlights a potentially limited or
context-dependent role for L-BAIBA and GOP in human metahbolism. The null results
observed in our study could likely have been driven by a relatively short
investigative duration of eight weeks, quantitatively small effects driven by
supplementation, or the possibility that any potential treatment effect may have
been overshadowed by the overall impact of the hypoenergetic diet and exercise
program we prescribed participants to follow. In addition, a possibility remains that
our inability to report on any metabolic changes in the GOP-containing group could
be due to competing influences between BAIBA and GOP. Longer supplementation
periods, different dosing strategies, or interventions independent of caloric
restriction may be required to detect physiological effects. Future research should
also aim to elucidate the mechanisms underlying the observed changes in hunger
perception and determine whether these effects can translate into meaningful
behavioral or clinical outcomes over time.

Strength and Limitations



Strengths of this study include the prospective, randomized, double-blind,
placebo-controlled study design employed along with energy restriction and
exercise. In addition, this study also included a mixed-gender cohort and integrated
measurements that spanned several areas where L-BAIBA has been implicated in
scientific literature. Another key strength lies in the multiple assessments of acute
responses to supplementation throughout the 8-week supplementation protocol. A
primary limitation of this study relates to the short duration of the study protocol. It
is acknowledged that the study duration (56 days) is shorter than the recommended
study durations needed to explore changes in body mass and body composition
[26]. This short duration, combined with small effects being offered by
supplementation above and beyond the influence of the reduced energy diet and
exercise program are likely reasons for our null cutcomes. However, a key
investigative direction of the present study was to explore the potential for L-BAIBA
and the combination of L-BAIBA + GOP to augment changes in RMR, and the study
duration employed in the present study was longer than previous research [10,24].
It is acknowledged that underreporting is widely reported in studies using the
energy intake methods we employed and that this may have impacted the
magnitude of body mass and body composition changes in the present study. In
reviewing this data, it appears that all groups were able to successfully reduce their
energy, fat, and carbohydrate intake, but protein intake was not impacted. Finally,
the reported perceptual changes in hunger require more investigation. The lack of
any concomitant change in energy intake, body mass, or body composition raises
guestions as to the actual impact of this finding and as a result it requires both

careful interpretation and follow-up investigation. Future studies should explore



longer supplementation periods, different doses, or how well supplementation
changes our measured outcomes without any overlying diet or exercise program.
Conclusion

The results of this 56-day prospective, randomized, double-blind, placebo-
controlled study revealed that resting metabolic rate, body mass, and body
composition remained unchanged, with no corresponding alteration in energy
intake, indicating no detectable effects of supplementation on metabolic activity or
anthropometric outcomes. Consistent with these findings, no changes were
observed in resting energy expenditure or markers of cardiometabolic health,
suggesting minimal impact of the protocol on systemic metabolic function. Despite
this, perceptual hunger ratings were reduced in individuals supplementing with L-
BAIBA after 14, 28, and 56 days, whereas participants receiving BGOP reported
reductions only after 28 days. Furthermore, supplementation was well tolerated,
with no adverse events or clinically meaningful changes in safety markers observed
across groups.
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Table 1. Overview of Research Design.

Visit 1 2 3|4 |5
(-14 to -

(Days) 1) 0 |14 | 28 |56
Informed Consent, Medical History, Eligibility X

Medication & Supplement Changes, Adverse X x | x| x| x
Events

Height (visit 1 only), Weight, BMI X

Peak VO, X

Resting Metabolic Rate (2 x/visit)

Body Composition

Blood Collection & Analysis

Waist Circumference

Visual Analog Scales & Profile of Mood States
Follow Diet & Exercise Program

3-Day Food Records

XXX X| X | X

X XXX X[ XX
XXX XX | X | X
XXX X[ X[ XX




Table 2. Baseline Anthropometric, Body Composition, Biochemical Parameters, and
Dietary Analysis.

BGOP PLA BAIBA Jou

Demographics (n=12) (n=12) (n=13) value
Age (years) 49 (9) 39 (11) 42 (13) 0.12
Height (cm) 169.8 (8.8) 165.8(6.1) 172.5(6.7) 0.08
Weight (kg) 86.7 (12.7) 86.6(15.6) 97.1(16.7) 0.15
Body mass index (kgem=2) 30.0 (3.2) 31.5 (5.0) 32.5(4.7) 0.38
Waist (cm) 98.3(6.5) 96.5(11.1) 96.9(10.0) 0.89
DXA fat-free mass (kg) 51.6 (11.2) 49.5 (8.5) 55.2(15.6) 0.51
DXA fat mass (kg) 33.0(7.5) 34.9(10.1) 39.2(13.1) 0.34
RMR (kcalsed-?) 1668 (254) 1710 (255) 1924 (411) 0.11
Resting heart rate (beatsemin-1) 65 (10) 67 (10) 68 (14) 0.85
aés)tollc blood pressure (mm 118(16) 114(13) 121(14) 0.50
alga)stollc blood pressure (mm 81(8) 79(7) 82(6) 0.56
VO, (mL-kg=tmin-1)

Biochemical parameters BGOP Pl A BAIBA ' zﬁj .
Total cholesterol (mgedL-?) 215 (30) 185 (31) 188 (33)  0.04
HDL cholesterol (mgedL-1) 64.5 (15.3) 65.1(16.1) 55.8(11.6) 0.21
LDL cholesterol (mgedL-?) 128.5(31.8) 100.1 24.4) 111.3 0.05

(26.8)
Triglycerides (mgedL-1) 1199 (65.0) 99.2 (43.2) 107.8 0.57
(30.6)

Glucose (mgedL-?) 92.8(5.4) 89.3(11.4) 92.2(10.5) 0.63
Dietary Intake BGOP PLA BABA P
Caloric intake (kcal«kgleday1) 21 1 (7.1) 27.8 (6.1) 24.3 (7.3) 0.10
Carbohydrate (gekgleday?) 3(0.9) 2.8 (0.6) 2.3 (1.2) 0.29
Protein (gekgledayl) 0. 96 (0.43) 1.25(0.54) 1.06(0.27) 0.28
Fat (gekgteday!) 0.99 (0.45) 1.29(0.46) 1.02(0.49) 0.32

Data are presented as means (SD); BGOP = L-BAIBA + GOP; PLA = Placebo; L-BAIBA
= L-BAIBA; SD = Standard deviation; Significance level was set at 0.05.



Table 3. Resistance Training Program Prescription.

Exercise Sets x Reps
Seated Horizontal Leg 2x10
Press 1x10-12
Seated Leg Extensions i i i8—12
Seated Leg Curls i i %8_12
Machine Chest Press i i ig-lz
Machine Row i ;( %8_12
Machine Chest Fly i ;( %8_12
Machine Shoulder Press i i %8_12
Machine Ab Crunch i i i8-12

*Final set for each exercise performed
using an autoregulatory progression
model. If >12 repetitions were completed
on the final set, load was increased at the
subsequent session.




Table 4. Body Mass, Body Mass Index, and Waist Circumference

BGOP PLA L-BAIBA
Variable Days Mean (SD) Mean (SD) | Mean (SD) | Effect p
0 86.5(12.6) | 86.5 (15.2) | 96.6 (16.4) Gl 015
14 86.2 (12.6) | 86.3(15.4) | 96.6 (16.6) T| <0.001
Body Mass 85.4
(kg) 28 | g5.4(12.5)% (15.3)% | 95.6(16.4)| C*T| 0.77
- 84.2 94.2
84.1 (12.3)* (15.0)* (16.2)*
Body Mass 0 30.0 (3.2)| 31.4(4.8)| 32.5(4.7) G| 035
pody 14 20.8 (3.2)% | 31.3(4.8)%| 32.3 (4.6)* T| <0.001
(Korm2) 28 20.4 (3.1)*| 30.8(4.7)*| 31.8(4.6)| GxT| 0.29
56 20.2 (3.1)%| 30.6 (4.7)* | 31.6 (4.5)*
0 98.3 (6.5)| 96.5(11.1)| 96.9 (10.0) Gl 089
96.1 96.5
Waist 14 97.9 (6.5)* (11.1)* (10.0)* T|<0.001
Circumference 94.6
(cm) 28 96.3 (6.4)* (10.9)% | 95.0(9.8)x| ©XxT| 0.88
- 93.9
95.7 (6.3 (10.8)% | 94.3(9.7)*

Data are presented as means (SD); BGOP = L-BAIBA + GOP; PLA = Placebo; L-BAIBA
= L-BAIBA; SD = Standard deviation; G = Main effect of group; T = Main effect of
time; G x T = Group X Time Interaction effect; * = Different from day 0 (p<0.05).



Table 5. Hemodynamics

BGOP PLA BAIBA
Variable Days Mean (SD) Mean (SD) Mean (SD) Effect p
0 68 (3) 67 (11) 68 (14) G| 0.11
Heart Rate 14 66 (9) 67 (10) 66 (15) T| 0.64
(beatssmin-1) 28 67 (10) 67 (10) 66 (13)| GxT| 0.11
56 68 (10) 65 (14) 67 (16)

. 0 116 (13) 112 (13) 122 (10) Gl 017
ﬁ{g;gﬂfeB'OOd 14 117 (12) 110 (12) 119 (13) T| 0.95
il 28 118 (9) 111 (12) 118 (11)| G xT| 0.89

56 116 (12) 112 (13) 120 (14)

- 0 770 74.6 (12) 81.4 (8) G| 011
F'?r'gzgz'r'g Blood | 14 79 (4) 77.5 (9) 78.8 (9) T| 0.64
e Ho) 28 79 (7) 75.8 (7) 791(9)| GxT| 0.12

56 77(7) | 70.3 (15) 82.3 (8)

BGOP = L-BAIBA + GOP; PLA = Placebo; L-BAIBA = L-BAIBA; SD = Standard

deviation; G = Main effect of group; T = Main effect of time; G x T = Group X Time

Interaction effect.




Table 6. Dietary Intake

BGOP PLA L-BAIBA
Variable Days Mean (SD) Mean (SD) Mean (SD) | Effect p
Energy 0 1792 (681) | 2414 (556) | 2234 (496) Gl 023
v 14 1459 (338) | 1694 (557)* | 1641 (308)* T|<0.001
(Kemlerday) | 28 1620 (370) | 1645 (671)% | 1796 (875)| G xT| 0.35
56 1524 (468) 1859 (387)% | 1732 (548)

Relative 0 21.1(7.1)| 27.8(6.1)| 24.3(7.3) Gl 036
Energy 14 17.5 (3.8) 19 3(4.8)%| 17.5(2.6) T|<0.001
Intake 28 19.8(5.1)| 189(6.4)| 19.8(9.2)| GxT| 0.23

(kcalsekg- 56
L. day’) 18.6 (4.9) | 22.3(5.2)*| 19.1(5.9)

0 106.8 G| o028
orotein 81.5 (43.3) (39.7) | 99.3 (25.7) '
Protel 14 67.8 (42.6) | 94.0 (24.9) | 98.7 (12&13 T| 021
i?rams'day 28 | 88.7(47.6)| 95.0 (34.0) 47.3)| 6xT| 077

- 109.4 103.1

91.7 (44.9) (32.9) (40.3)
Relative 0 0.96 (0.43) | 1.25(0.54) | 1.06(0.27) G| 034
Protein 14 0.80 (0.46) | 1.11(0.34) | 1.06(0.32) T|  0.10
Intake 28 1.06 (0.50) | 1.10 (0.34)! 1.16 (0.55)| GxT| 0.65
(gekgi-day |
1) 1.10 (0.46) | 1.35 (0.52)| 1.14 (0.44)
113.2 105.6
Fat Intake 0 83.7 (39.4) (41.9) (37.6) G| 056
(gramseday- | 14 | 52.9(25.3)%| 58.3 (29.7)* | 69.1 (38.5)* T|<0.001
1) 28 711 (33.5) | 57.6 (38.7)% | 67.4(34.8)| GxT| 0.14

56 54.9 (33.0) | 71.9 (29.0)* | 70.4 (24.6)*
relative Fat 0 0.99 (0.45) | 1.29 (0.46) | 1.02 (0.49) G| 074
ke (kg | 14 | 0.63(0.31)%] 0.64 (0.25/% | 0.65(0.36) T | <0.001
el 23 0.86 (0.38) | 0.66 (0.42)* | 0.68 (0.42)| G xT| 0.07

56 0.67 (0.39) | 0.86 (0.36)* | 0.70 (0.31)

245.2 223.3

0 | 1935 (74.9) (56.1) (66.9) G 019
Carbohydrate 195.5 155.6
Intake 141 1373 (49.6) (80.4) (49.7) T|<0.001
(gramseday- 191.0 191.1
1) 28 | 161.5(39.9) (80.9) (109.9)| ©xT| 087

o6 1921 170.7

158.7 (42.2) (47.5) (89.1)
Relative 0 2.30(0.85) | 2.82 (0.55) | 2.26 (1.19) Gl 020
Carbohydrate | 14 1.67 (0.65) | 2.24 (0.85)| 1.54(0.73) T| 0.001
Intake 28 1.97 (0.57) | 2.17 (0.73)| 1.90(1.26)| GxT| 0.86
(gekgi+day | .
1) 1.96 (0.56) | 2.27 (0.39) | 1.72 (1.08)

Values presented as means (SD); BGOP = L-BAIBA + GOP; PLA = Placebo; L-BAIBA
= L-BAIBA; SD = Standard deviation; G = Main effect of group; T = Main effect of
time; G X T = Group x Time Interaction effect. * = Different from day 0 (p<0.05).




Table 7. Body Water and Body Composition

BGOP PLA BAIBA
Variable Days Mean (SD) Mean (SD) Mean (SD) | Effect p

Total Body 0 40.6 (9.3) | 405 (7.2)| 44.6 (7.7) G| 028

o | 14 40.8 (8.1)| 40.4(7.5)| 45.0(8.2) T|  0.90

0 28 41.0(8.5)| 39.6(7.4)| 457(9.4)| GxT| 0.37
56 41.6 (8.5) | 403 (7.3)| 44.7(7.7)

0 33.0(7.5) | 34.9(10.1)| 39.2 (13.1) G| 034

DXA Fat Mass 14 32.9 (7.5)% | 34.9 (9.9) | 39.0 (13.0)* T| <0.001

(kg) 28 325 (7.4)<| 34.5(9.8)| 38.6 (12.9)| GxT| 0.33
56 32.0 (7.3)% | 34.0 (9.7)% | 38.0 (12.7)*

0 51.6 (11.2) | 495 (8.5)| 55.2 (15.6) G| 050

EA);?SFat'Free 14 51.5(11.2)%| 49.3(8.6) | 55.0 (15.6)* T| <0.001

o) 28 51.1 (11.1)* | 48.9 (8.5)% | 54.6 (15.5)*| G xT| 0.48
56 50.6 (11.0)* | 48.5 (8.4)% | 54.1 (15.3)*

0 39.3(7.6)| 41.0(7.0)| 38.1(10.0) G| 066

DXA % Fat 14 39.1 (7.6)* | 40.9 (6.9)| 37.9 (9.9) T| <0.001

(%) 28 38.6 (7.5)* | 40.4(6.8)| 37.4(9.8)| GxT| 0.62
56 38.2 (7.4)*| 40.0 (6.7)*| 37.0(9.7)*

0 1.65(0.59) | 1.53 (0.54) | 1.74(0.81) G| 067

_ 14 1.68 (0.64) | 1.52 (0.49) | 1.78 (0.91) T| 0.07

DXA Lean:Fat 28 1.70 (0.63) | 1.54 (0.44) 1.81(0.94)| GxT| 081
56 1.70 (0.65) | 1.55(0.49) | 1.81 (0.90)

. 0 1.74 (0.39) | 1.74 (0.66) | 1.73 (0.71) G| 0.9

FD;(tA Visceral 14 1.67 (0.37) | 1.76 (0.64)| 1.70(0.70) T 0.17

(ko) 28 1.70 (0.41) . 1.71(0.59) | 1.68(0.73)| GxT| 0.63
56 1.69 (0.42) | 1.70(0.59) | 1.69 (0.73)

DXA Bone 0 7544 (607) | 2298 (234) | 2685 (553) G| 016

Mineral 14 2561 (604) | 2297 (244) | 2664 (518) T 071

Content 25 2549 (598) | 2293 (235)| 2684 (549)| GxT| 0.38
(grams) 56 | 2580 (650) | 2297 (258) | 2675 (540)

Values presented as means (SD); BGOP = L-BAIBA + GOP; PLA = Placebo; L-BAIBA
= L-BAIBA; SD = Standard deviation; G = Main effect of group; T = Main effect of
time; G X T = Group x Time Interaction effect. * = Different from day 0 (p<0.05).




Table 8. Resting Metabolic Rate

BGOP PLA BAIBA
Variable Days Mean (SD) Mean (SD) Mean (SD) Effect p

0 7.5 (97.2) 44.1 (93.2) 7.6 (106.0) G 0.44

In-Visit 14 72.3(191.8) | 23.8 (122.2) | -3.6 (123.2) T 0.70
Changes in -12.8

RMR 28 8.8 (82.5) | 31.3 (118.6) (108.6)| CXT| 078
(kcalseday1) 56 -12.7
20.6 (89.6) 26.3 (81.2) (118.2)

Values presented as means (SD); BGOP = L-BAIBA + GOP; PLA = Placebo; L-BAIBA

= L-BAIBA; SD = Standard deviation; G = Main effect of group; T = Main effect of

time; G x T = Group X Time Interaction effect.




Table 9. Visual Analog Scales

BGOP PLA L-BAIBA
Variable Days Mean (SD) Mean (SD) Mean (SD) | Effect P

0 61.4 (23.1) | 47.8(23.1)| 66.3(20.6) G| 0.98
Hunger 14 67.3(19.6) | 64.3(21.3) | 59.4 (15.1)t T| 0.38
(mm) 28 53.2 (18.4)t| 65.1(22.5)| 60.2(20.5)t| GxT| 0.01

56 61.4 (18.7) 61.1 (25.2) | 57.6 (23.8)t

0 63.8 (25.2) | 55.7(18.1) | 67.7 (20.3) G| 0.95
Appetite 14 68.7 (19.0) | 67.4(21.9)| 61.0(20.0) T| 0.56
(mm) 28 59.7 (24.4) | 63.8(23.2)| 62.8(25.1)| GxT| 0.17

56 66.5 (23.0) | 63.9 (26.3) | 58.0 (25.6)

0 66.8 (26.2) | 53.6 (13.2) | 58.2(15.2) G| 0.13
Energy 14 70.4 (13.5) | 58.5(19.8)| 62.9(14.4) T| 0.15
(mm) 28 68.5 (15.8) | 57.2(16.7) | 67.0(16.6)| GxT| 0.96

56 71.0 (15.9) | 60.8 (21.2) | 67.7 (21.7)

0 77.5(13.5)| 61.9(12.3)| 70.1(13.3) G| 0.16
Focus 14 72.8 (14.2) | 59.2(20.3) | 64.7 (16.0) T| 0.22
(mm) 28 67.9(17.8)| 65.0(17.1)| 64.5(209)| GxT| 0.54

56 75.1(12.2) | 63.7 (20.2) | 68.2 (18.0)

0 80.5 (11.2) 64.4 (9.7) 7.'.7 (10.6) G| 0.10
Attention 14 74.2 (17.0) | 66.9 (10.5) / (15.9) T| 0.09
(mm) 28 72.9 (17.1) | 64.6 (18.2) 64 6(209)| GxT| 0.56

56 77.8(10.8) | 65.4(19.9)| 70.7 (16.8)

0 81.5(11.4)| 63.4(14.8)| 74.7 (14.7) G| 0.13
Concentration 14 75.1(18.9) | 65.5(15.1)| 66.8 (18.6) T| 0.21
(mm) 28 73.6 (12.5)| 64.9(16.4)| 67.5(17.5)| GxT| 0.54

56 75.4 (10.1) | 65.2(20.7) | 71.2(17.9)

Values presented as means (SD); BGOP = L-BAIBA + GOP; PLA = Placebo; L-BAIBA
= L-BAIBA; SD = Standard deviation; G = Main effect of group; T = Main effect of

time; G X T = Group X Time

Interaction effect. T = Different than PLA (p < 0.05).




Table 10. Profile of Mood States

BGOP PLA L-BAIBA
Variable Days Mean (SD) Mean (SD) Mean (SD) Effect p
0 6 (3) 7 (3) 5 (2) G| 0.35
Tension 14 5 (3) 7 (4) 5 (3) T| 0.57
28 5 (3) 6 (3) 5(3)| GxT| 0.82
56 4 (4) 6 (3) 5 (3)
0 2 (1) 4 (7) 2 (2) G| 031
Depression 14 3(2) 3 (4) 3 (4) T| 0.25
P 28 3 (4) 5 (5) 24)| GxT| 0.82
56 2 (3) 3 (4) 2 (3)
0 3(2) 4 (3) 2 (2) G| 0.16
Ander 14 4(3) 4(2) 2 (2) T| 043
9 28 3 (3) 5 (4) 2(2)| GxT| 0.21
56 2 (2) 3(3) 3 (5)
0 18 (5) 18 (4) 18 (5) G| 0.96
Vigor 14 19 (3) 19 (5) 17 (6) T| 0.76
28 18 (5) 17 (4) 19(6)| GxT| 0.61
56 19 (8) 19 (5) 19 (5)
0 5(5) 6 (3) 4 (3) G| 0.20
Fatigue 14 5 (5) 7 (4) 4 (2) T| 0.87
28 5 (3) 6 (5) 4(2)| GxT| 0.99
56 5 (6) 6(5) 3(4)
0 5(2) 6 (3) 4 (2) G| 014
Confusion 14 4 (2) 6 (4) 4 (2) T| 0.56
28 5 (2) 6 (4) 43)| GxT| 0.98
56 42 6 (4) 4 (3)
0 2 (14) 9 (14) 2 (9) G| 0.18
Total Mood 14 1(15) 7 (14) 0 (12) T| 0.28
Disturbance 28 | 2 (14) 10 (18) -2(13)| GxT 0.83
56 | -2 (15) 4 (17) -2 (16)

Values presented as means (SD); BGOP = L-BAIBA + GOP; PLA = Placebo; L-BAIBA
= L-BAIBA; SD = Standard deviation; G = Main effect of group; T = Main effect of
time; G X T = Group x Time Interaction effect.




Table 11. Cardiometabolic Markers

BGOP PLA L-BAIBA
Variable Days Mean (SD) Mean (SD) Mean (SD) Effect p
0 92.8(5.4)| 89.3(11.4)| 92.2(10.5) G| 0.83
Glucose 14 91.3(7.8) | 91.4(10.5) 89.1 (8.1) T| 0.53
(mg/dL) 28 91.6 (6.1) 90.6 (9.1) 88.2(9.5)| GxT| 0.50
56 90.3 (6.4) 90.2 (9.7) 88.9 (9.1)
Total 0 215 (30) 185 (31) 188 (33) G| 0.02
Cholesterol 14 210 (39) 176 (35) 182 (28) T| 0.02
(mg/dL) 28 214 (38) 175 (33) 175(31) | GxT| 0.62
56 208 (32) 179 (32) 177 (27)
Total 0 3.53(1.04) | 2.96(0.76) | 3.49(0.63) G| 0.26
Cholesterol: 14 3.48 (1.06) | 2.91(0.67) | 3.34(0.64) T| 043
HDL Ratio 28 3.50 (1.07) | 2.99(0.79)| 3.26(0.61)| GxT| 0.31
56 3.53(1.09) | 3.03(0.75)| 3.25(0.66)
HDL 0 64.5 (15.3) | 65.1(16.1) | 55.8 (11.6) G| 0.27
Cholesterol 14 62.7 (11.8) | 63.2(16.3) | 55.8(11.4) T| 0.23
(ma/dL) 28 64.4 (16.8) | 60.9(17.4)| 545(11.3)| GxT| 0.47
56 61.8 (10.6) | 61.3(14.2) | 56.0(11.0)
LDL 0 128.5(31.8) | 100.1 (24.4) | 111.3 (26.8) G| 0.03
Cholesterol 14 125.6 (39.2) | 92.3(26.1)| 106.3 (24.2) T| 0.05
(ma/dL) 28 125.3(36.9) | 94.3(24.1) | 100.2(25.4)| GxT| 0.67
56 123.8 (35.4) | 97.6 (£4.9) | 102.5 (23.1)
Non-HDL 0 151.0 (33.9) | 119.6 (28.1) | 132.3 (28.6) G| 0.03
Cholesterol 14 147.5(41.9) | 113.0(28.3) | 125.8 (25.8) T| 0.06
(mg/dL) 28 149.5(39.4) | 113.2(26.9) | 119.7(26.8) | GxT| 0.54
56 146.0 (38.2) | 117.7 (28.3) | 121.7 (24.9)
0 1199 (65.0) | 99.2(43.2) | 107.8 (30.6) G| 0.46
Triglycerides 14 112.4 (49.7) | 110.3 (45.2) | 98.3 (28.6) T| 0.77
(mg/dL) 28 | 133.8(58.5)| 98.3(47.2)| 99.1(41.3)| GxT| 0.16
56 114.1 (51.6) | 105.6 (42.6) | 97.6 (35.4)

>
Values presented as means (SD); BGOP = L-BAIBA + GOP; PLA = Placebo; L-BAIBA
= L-BAIBA; SD = Standard deviation; G = Main effect of group; T = Main effect of
time; G X T = Group x Time Interaction effect.



Supplementary Table 1. Complete Blood Count and Hematology Markers

BGOP PLA BAIBA

Variable Days Mean (SD) Mean (SD) Mean (SD) | Effect p

White Blood 0 5.3 (1.2) 6.4 (1.6) 6.6 (1.3) G| 021

Cell Count 14 5.7 (1.8) 6.3 (1.5) 6.2 (1.9) T| 0.68

(cells x 28 GxT| 0.71

109/L) 5.4 (1.1) 6.1 (1.5) 6.3 (1.7) :
56 5.6 (1.5) 6.4 (1.4) 6.4 (1.6)

Absolute 0 34.4(11.7)| 44.9(19.0)| 48.7 (19.2) G| 007

Basophils 14| 32.6(10.3)| 50.6(22.9)| 48.4(19.4) T| 0.83

(cells x

106/L) 28|  381(19.4)| 48.9(21.4)| 45.7(15.1)| ©xT| 0.32
56 | 33.9(15.6)| 53.7(21.4)| 46.5(18.7)

Absolute 220.3

Eosinophils 0l 96.7(48.1) (111.3) | 154.5 (72.8) G| 0.004

(cells x 106/L 228.8 184.1
141 90.3(43.2) (117.8) (126.0) T 022

189.8 166.4

281 89.9(43.7) (118.4) (101.0)| ©*xT| 002
56 | 105.3 (52.0) | 222.0 (97.5) | 125.3 (59.3)

Absolute 0 1673 (423)| 2038 (548)| 2081 (415) G| 0.20

Lymphocytes 14| 1652 (451)| 2008 (591)| 2053 (460) T| 0.60

(cells x 106/L 28| 1726 (411)| 1875(713)| 2041 (548)| G xT| 0.39
56| 1809 (636)| 2085 (556)| 1981 (487)

Absolute 0 390 (85) 447 (87)| 518 (107) G| 0.003

Monocytes 14 357 (63) 434 (84) | 491 (117) T| 052

(cells x 106/L 28 359 (36) | 469 (158) 490 (98) | GxT| 0.86
56 390 (90) 445 (73) | 508 (171)

Absolute 0| 3106 (868) | 3635 (1298) | 3797 (1220) G| 065

Neutrophils 14| 3518 (1718) | 3613 (1185) | 3386 (1510) T| 0.81

(cells x 106/L 23 3179 (848)| 3485 (964) | 3603 (1376) | G x T| 0.54
56| 3271 (1015)| 3620 (995) | 3755 (1305)

Basophils 0] 0.68(0.28)| 0.74(0.31)| 0.84(0.37) G| 053

(%) 14| 0.64(0.27)| 0.83(0.41)| 0.79 (0.30) T| 0.93
28| 0.74(0.39)| 0.83(0.37)| 0.74(0.28)| GxT| 0.19
56| 0.65(0.31)| 0.85(0.37)| 0.74 (0.28)

Eosinophils 0 1.9 (1.0) 3.7 (2.3) 2.4 (1.4) G| 0.03

(%) 14 1.7 (1.0) 3.8 (2.3) 3.2 (2.2) T| 0.15
28 1.7 (0.9) 3.3(2.3) 2.7(1.7)| GxT| 0.02
56 2.0 (1.0) 3.6 (1.9) 2.1 (1.1)

Lymphocytes 0 31.8 (5.8) 32.5 (6.8) 32.5(7.5) G 0.87

(%) 14 30.8(9.1)| 31.9(8.0)| 34.6(6.7) T| 0.01
28 32.2(5.7)| 30.6(6.9)| 32.8(6.9)| GxT| 0.36
56 320(6.2)| 32.4(5.4)| 31.7(6.8)

Monocytes 0 7.5 (1.5) 7.3 (1.8) 8.0 (1.7) G 0.27

(%) 14 6.7 (1.5) 7.1 (1.6) 8.3 (2.0) T| 0.65
28 6.8 (1.7) 8.0 (2.9) 81(22)| 6xT| 021
56 7.2 (1.9) 7.1 (1.5) 8.2 (2.7)

Neutrophils 0 58.1(6.3)| 55.9(7.9)| 56.2(8.5) G| 0.49




(%) 14 60.1 (9.8) 56.4 (8.7) 53.1 (8.3) T| 0.91
28 58.5 (6.1) 57.2 (5.9) 55.6(8.0)| GxT| 0.20
56 58.1 (6.4) 55.9 (5.8) 57.4 (8.6)

Platelet Count 0 239 (54) 287 (74) 259 (70) G 0.36

(x109/L) 14 248 (51) 282 (78) 251 (80) T| 0.23
28 248 (48) 287 (90) 264 (100) | GxT| 0.94
56 230 (73) 272 (90) 249 (74)

Red Blood 0 4.8 (0.6) 4.7 (0.3) 5.0 (0.5) G 0.31

Cell Count 14 4.6 (0.4) 4.6 (0.2) 4.7 (0.4) T| 0.03

(cells x 28 GxT| 053

1012/L) 4.7 (0.6) 4.5 (0.2) 4.8 (0.6) '
56 4.7 (0.4) 4.5 (0.1) 4.6 (0.4)

Red Blood 0 13.0 (0.7) 12.8 (0.8) 12.9 (0.6) G 0.60

Cell 14 13.0 (0.8) 12.8 (0.8) 12.7 (0.4) T| 0.82

Dimension 28 13.1 (0.8) 12.9 (1.3) 12.7(0.5)| GxT 0.51

Width (%) 56 12.9 (0.7) 12.7 (0.9) 12.6 (0.5)

Mean 0 30.2 (1.7) 29.7 (1.4) 29.8 (1.2) G 0.41

Corpuscle 14 30.4 (1.5) 29.4 (1.2) 29.8 (1.2) T 0.15

Hemoglobin 28 30.4 (1.7) 29.7 (1.2) 30.0(1.1)| GxT| 0.58

(p9) 56 30.4 (1.9) 29.7 (1.2) 29.9 (1.3)

Mean 0 32.4 (0.7) 32.5(1.2) 32.4 (0.8) G 0.48

Corpuscle 14 32.7 (0.8) 31.9(0.9) | 32.2(0.9) T| 0.66

Hemoglobin 28 32.6 (0.8) 32.3 (0.9) 32.2(1.0)| GxT| 0.39

Concentration 56 32.5(1.1) 32.4 (0.7) 32.1 (0.8)

(g/dL) TN

Mean 0 93.2 (3.8) 91.5 (3.1) 91.9 (3.9) G 0.58

Corpuscular 14 93.1 (4.0) 92.1(2.7) 92.6 (3.9) T| 0.19

Volume (fL) 28 93.6 (4.3) 92.1 (2.5) 93.2(4.1)| GxT| 0.77
56|  93.2(3.9) 91.6 (3.4) 93.1 (3.3)

Mean Platelet 0 10.6 (0.8) 10.6 (1.2) 11.5(1.1) G 0.18

Volume (fL) 14 10.6 (0.9) 10.9 (1.1) 11.3 (1.0) T| 0.85
28 10.7 (0.7) 11.0 (1.1) 11.2 (1.1) G xT]| 0.001
56 10.5 (0.8) 11.0 (1.2) 11.3 (1.0)

Hemoglobin 0 14.4 (2.2) 13.8 (1.3) 14.7 (1.4) G 0.24

(g/dL) 14 14.0 (1.3) 13.4 (0.9) 14.0 (0.9) T| 0.12
28 14.2 (2.2) 13.5 (0.9) 145(19)| GxT| 0.74
56 14.3 (1.5) 13.4 (0.8) 13.9 (1.3)

Hematocrit 0 44.5 (6.2) 42.6 (3.5) 45.4 (4.4) G 0.23

(%) 14 42.9 (3.7) 42.0 (2.4) 43.6 (3.6) T| 0.15
28 43.6 (5.9) 41.9 (2.5) 45.0(5.6) | GxT| 0.79
56 43.9 (3.5) 41.4 (2.4) 43.2 (4.2)

BGOP = L-BAIBA + Grains of Paradise; PLA = Placebo; BAIBA = L-BAIBA; SD =
Standard deviation; G = Main effect of group; T = Main effect of time; G X T =
Group X Time Interaction effect.
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28 9.30 (0.36) | 9.21(0.37)| 9.37(0.33) | GxT| 0.90

56 9.23 (0.30) | 9.19 (0.33) | 9.31 (0.30)
Carbon Dioxide 0 25.9 (2.7) 25.8 (2.4) 25.5 (2.6) G| 0.88
(mmol/L) 14 25.8 (2.7) 27.3(1.9) 26.6 (2.1) T| 0.34
28 26.8 (3.2) 25.9 (2.2) 25.2(3.0)| GxT/| 0.22

56 25.5 (4.8) 26.5 (3.1) 26.5 (2.3)
Chloride 0 105.0 (1.3) | 105.3(2.4) | 105.8 (2.5) G| 0.61
(mEqg/L) 14 106.3 (3.0) | 104.6 (2.0) | 105.0 (2.8) T| 0.86
28 105.3(1.9) | 105.8 (2.5) | 105.6(2.9) | G x T | 0.007

56 106.8 (2.6) | 104.8 (1.7) | 104.4 (2.1)
Potassium 0 4.5 (0.5) 4.6 (0.5) 4.6 (0.5) G| 0.87
(mEqg/L) 14 4.5 (0.4) 4.6 (0.4) 4.4 (0.4) T| 0.82
28 4.5 (0.5) 4.7 (0.7) 45(04)| GxT 0.78

56 4.6 (0.5) 4.5 (0.4) 4.5 (0.5)
Sodium 0 140.8 (2.7) | 140.4 (2.6) | 140.7 (3.4) G| 0.29
(mEqg/L) 14 141.3 (3.2) | 139.7 (2.1) | 139.6 (1.9) T| 0.77
28 140.7 (1.8) | 140.1 (2.2) | 140.1(2.3) | GxT| 0.50

56 141.4 (2.2) | 140.2 (1.9) | 139.4 (2.2)
Glomerular 0 96.4 (10.6) | 97.5(12.4) | 99.2 (18.8) G| 0.74

Filtration Rate 101.1
(mL/min) 141 95.0(10.6)| 97.0(9.6) | (15.7) T| 0.68
28 96.4 (13.1) | 95.9 (14.8) | 99.2(17.4)| GxT| 0.70

56 100.9 100.2

95.7 (10.6) (13.3) (16.3)

BGOP = L-BAIBA + Grains of Paradise; PLA = Placebo; BAIBA = L-BAIBA; SD =
Standard deviation; G = Main effect of group; T = Main effect of time; G X T =
Group X Time Interaction effect.




Assessed for eligibility (n=84)

Excluded (n =10)

= Health History (n =5)

= Medications (n =2)

= Other(n = 3)
Y Declined to Participate (n =12)
Lostto Follow-Up (n =10)

L 4

—
=
]
E
=
[=
(i

Randomized (n=52)

Y $ h J

Allocated to BGOP Allocated to PLA Allocated to L-BAIBA

(n=16) (n=17) (n=19)

Allocation

S ]

= |_ost to follow-up (n =2) = Lost to follow-up (n =2) | E Lost to follow-up (n =2)

= Discontinued (n =2) = Discontinued (n =2) Discontinued (n =4)
= Adverse Event(n =0) = Adverse Eveni(n=1) Adverse Event(n =0)
0 = Analyzed(n =12) = Analyzed (n =12) = Analyzed (n =13)
2 |
[1x]
=
<

Figure 1. CONSORT Diagram



Changes from Baseline
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Figure 2. Change in Hunger VAS from Baseline



