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A B S T R A C T S  A R T I C L E  I N F O 

This study aims to evaluate the effectiveness of onion peel 
tea supplementation on body composition, lipid profile, 
serum glucose concentration, blood glucose level, 
hypercholesterolemia-related risk factors, cardiovascular 
disorders in obese, and overweight females. Females 
attending Diabetic center National Hospital with a Basal 
metabolic index greater than 25 are randomly selected, 
assigned to the control group, aerobic training (AT), Onion 
Peel tea Supplementation (OPT), as well as AT and OPT 
groups. OPT group received 33 mg of onion peel tea 
supplementation after every meal a day in addition to AT for 
6 months including 90 min of AT sessions that helped get 80% 
of the target heart rate. One week before the study and 3 
days after the last AT session, all participants were subjected 
to take their blood samples. In comparison to control group 
weight, total body fat percentage including visceral fat and 
subcutaneous fat, body mass index (BMI), high-density 
lipoproteins (HDL), low-density lipoproteins, blood pressure, 
heart rate, and triglycerides show a significant decrease in AT 
and AT+OPT groups. No significant changes were obtained in 
HDL and waist to hip ratio. AT gave beneficial effects in 
improving Cardiovascular risk factors, hypertension, and LDL.  
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1. INTRODUCTION 
 

Obesity is an increasing global health problem and has been associated with metabolic 
syndrome (Mets), diabetes, cardiovascular disease, hypertension, and cancer (Vucenik & 
Stains, 2012). The increasing incidence of obesity suggests that this epidemic is likely to 
worsen in the future. 

Some plant foods extract including onion peel tea, be useful in the suppression and 
prevention of Mets. (Sae-Tan et al., 2011). Onion peel Tea is also a common drink and can 
easily be included in a diet to alleviate or avoid the symptoms of Mets. Sae-Tan et al., (2011) 
One of the major polyphenolic compounds found in onion is Quercetin and useful for handling 
major MetS conditions like obesity, type 2 diabetes, and cardiovascular risk factors (Thielecke 
& Boschmann, 2009). Onion is another potentially beneficial food. Quercetin can regulate 
lipid metabolism and suppress hyperglycemia and diabetes (Corzo-Martinez et al., 2007). 
Earlier research linked quercetin, a flavonoid found in onion peel, to the anti-obesity effects 
of onion (Corzo-Martinez et al., 2007; Seiva et al, 2012; Kim et al., 2012). Thus, cardiovascular 
risks factors can be suppressed by the beneficial effects of tea obtained from onion peel 
(OPE). Anti-obesity effects were evaluated in the present study by supplementation of Onion 
Peel tea Supplementation (OPT). In addition, blood parameters as Blood Glucose, low-density 
lipoproteins (LDL), high-density lipoproteins (HDL), TG are also examined. Maintaining energy 
balance by lifestyle medications by balance energy intake and energy expenditure helps 
improve obesity and related metabolic syndromes. It is difficult for an individual to the 
maintenance of their basic energy level through diet and exercise alone where there are many 
incidences of energy-dense, Processed and ultra-processed foods with a sedentary lifestyle. 
Regular exercise with supplementation of some plants extracts proves to be beneficial in 
lowering body weight is recommended for weight loss strategies. A recent study reveals that 
exercise is an effective strategy in weight management and its negative health outcomes. 

Analysis of the and overall importance of those two factors AT+OPT in cardiovascular 
weight loss programs and their metabolic risks, especially for people willing to use medicinal 
herbs, (Nogueira et al., 2017; Lee et al., 2011). Studies differ in this respect, especially as 
regards food supplement type and dosage (Cardoso et al., 2013; Rosen & Spiegelman, 2006), 
and the supplement types, dosages (Cardoso et al., 2013; Gnacińska et al., 2009), and exercise 
design concerning their duration and intensity (Corzo-Martinez et al., 2007; Gnacińska et al., 
2009). Furthermore, in related studies, inconsistencies are investigated and a proper solution 
to weight loss and cardiovascular health improvement is needed for society. Thus, the present 
study aims to explore the effect of OPT, in addition, to exercise on Lipid profile and obesity 
outcomes in overweight and Obese females. 
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2. METHODS 
 

The experimental procedure is presented in Figure 1. 

 

Figure 1. Procedure. 
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2.1. Participants 

The project was launched in April 2020 in Diabetic center National Hospital Faisalabad 
Participants were recruited and reimbursed for their participation in the project from the 
urban slum areas of Faisalabad and its surrounding communities. A total of 199people were 
randomized to either an exercise/ onion tea supplement or a control condition for 6 months 
199 participants aged 18 to 36 years with a body mass index (BMI; kg/m²) of 23 to 34.4 were 
over-weight moderately obese participated in the study and all laboratory tests were done 
before and after completion of training sessions. Participants met or surpassed the 85th 
percentile of triceps Skinfold, proposed by the 2nd National health and nutrition survey. 
Skinfold measurements help to evaluate the difference between individuals who are shot and 
muscular rather than obese or overweight. All the participants have a sedentary lifestyle and 
do not exceed 450 kcal of physical training a day, measured with the help of physical training 
recall questionnaires. 

2.2 Control Group 

Controls were subject to similar tests as ex-subject to a 6-month training programs testing. 
They were instructed to keep their usual physical activity and dietary intake patterns 
throughout the study. 

2.3 Exclusion and Inclusion Criteria 

Participants (n=10) are excluded from the study because of the presence of any chronic 
disease as diabetes and heart disorders and high blood pressure (>140/90mm hg) fasting 
glucose level (<150), elevated Lipid profile (Cholesterol <270mg/do, TG<500 mg/dL). All the 
participants who are moderately obese or overweight without incidence of any chronic 
disease are included in the study. Furthermore, the participant was also excluded based on 
smoking, alcohol consumption, Take Medication or supplements that reduce physical training 
or metabolism (I.e., Corticosteroids), or if they are won't show their willingness or lack 
capability of performing laboratory tests and moderately intense exercise. Randomization of 
participants is occurred by 2:1:1 ratio as 50% in exercise and onion peel tea supplementation 
group and 25% in exercise and control group under the strict supervision of clinicians and 
project investigatory committee. All respondents are provided with informed consent from 
the human subject committee at the university of agriculture Faisalabad and national Hospital 
Faisalabad. 

2.4. Measurements 

The height and weight of the participants were measured by digital height and weight scale 
(SECA, Germany). The BMI was determined by dividing the body weight (kg) by the height in 
square m². Trizeps brachia, quadriceps, and thigh were used for subcutaneous fats 
estimation. (SH5020, South Korea). Calculation of body fat percentage by the Siri equation. 
After a minimum of five minutes of rest by a blood pressure instrument, the participant's 
blood pressure was assessed in a sitting position (ALPK2, model 300-V-EU, Japan). The waist 
circumference (WC) with the individual in place standing was decided at a halfway point 
between the lowest ripple and the iliac crest. At the beginning and end of the trial, after 12 
hours of fasting, 5mL of subject blood was removed from the elbow vein. A sampling of the 
blood was carried out between 8 and 10 am. A sampling of the blood was carried out between 
8 and 10 am.  
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Baseline blood glucose homeostasis checks included Fasting Blood Sugar (FBS) (mg/dL). 
Using glucosidase-peroxidase methods and an autonomous analyzer (Hitachi, Japan) with a 
complete automating procedure, the blood glucose tests were performed with a BIO device 
(Spain) kit. Blood lipid testing such as HDL, LDL, Total Cholesterols, and triglycerides has been 
carried out by photometric method Pars Simon kit pack. 

2.5. Exercise Interventions 

The exercises consisted of a mixture of mobility, stability, equilibrium, and endurance 
training based on the American Sports medicine Guidelines. The trained case managers 
assessed each participant’s physical health based on many factors (handgrip strength, gait 
speed, upper and lower body flexibility, lower extremity strength, balance and leg strength, 
and volume of physical activity). The participants received personal exercise requirements 
and handy tools (e.g., resistance a band, grip ball, and pedometer) from licentiate 
physiotherapists to improve fitness levels. It was proposed that approximately 4 to 7 
workouts a week should be conducted for each session (5 to 60minutes) or repeat workouts 
to meet the needs of the participants. A 6-month home-based training has been encouraged 
for all participants in the training and combination classes. The daily exercise success was 
documented in a workout journal.  

2.6. Onion Peel Supplementation 

In the onion peel tea Supplementation group, participants received 33mg OPT a day after 
their main meals. Every seventh day the OPT was supplied to check the sub-designs of the 
study. At the end of eight weeks, each volunteer was given eight packs of OPT. The study was 
done daily with the social network and text messages to consume the OPT in every meal, two 
Times a Day. In preparation of the capsules, OP was powdered and the pack filled with the 
main OP polyphenols. For the efficient and recommended 33mg use of OPT. 

2.7. Statistical Analysis 

The demographic baseline and health-related features of participants were represented in 
the assigned groups as mean±standard deviation (SD) or number(percentage) for continuous 
variables or categorical variables.  

To assess the differences in the baseline measurements among the designated groups 
were done by ANOVA. And, post-hoc LSD test revealed the differences between the groups. 
The statistical significance of all tests has been measured at a predetermined 0.05 significance 
level. 

3. RESULTS  
3.1. Women Are Selected for Intervention 

Female participants n=199 were randomly distributed to either AT, AT + OPT group, OPT 
group, or control group participants and basic characteristics were reported. A tendency, 
blood pressure, and biochemical variables between groups were not significantly affected. 
Cardiovascular analysis shows that body weight, body fat percentage (BF percent), Body mass 
index, triglyceride, LDL, and cardiovascular parameters were shown to be quite different 
among the groups (P < 0.05; Tabel 1). However, no significant differences existed between 
the parameters (P < 0.05). The LSD test showed that the weight fat mass, triglyceride, and 
cardiovascular parameters were significantly different for the body and the C Group as well 
as for the AT, OPT, and Pathogroup. There were considerable differences between groups 
1and 3, and between groups 2 and 3, but the differences were much more significant in 
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groups 1 and 3. Exercise may be suggested, but OPT was a successful remedy against 
cardiovascular risk factors. However, no changes in the parameters between the pretests and 
post-tests could be found in the C category. In comparison with the control group(P<0.02), 
serum glucose concentration is also lower in comparison to the control group. these are seen 
much clear in group 3 with OPT and exercise proves beneficial against obesity and 
hypercholesterolemia for cardiovascular risk factors. Mean T-Cho in OPT group is also lower 
as compared to other groups (p<0.05). From the complete study, after 6 months it was seen 
there is a significant reduction in LDL, TG, and Fasting blood glucose in OPT and exercise group 
compare to control groups. OPT+AT group show significant result that shows their joint effect 
on weight loss and cardiovascular risk factors by decreasing the LDL, TG concentration. While 
there are no significant changes occurred in HDL concentration. It is recommended that OPT 
with the addition of aerobic training (AT) could help in preventing obesity and related 
metabolic syndromes especially cardiovascular disorders, diabetes, and Hypertension. 

At the end of the study, a significantly higher mean serum ALP (alkaline phosphatase) 
concentrates in OPT groups than the control group (P<0.01), The mean serum TG levels in the 
OPT group were less than those in the control group, although these variations did not have 
a statistically significant difference. At the end of the study, there were no statistically 
significant variations in ALT, AST, GGT, which shows the serum leptin levels of the OPT group, 
the leptin amount between the control group (1.9±0.5 ng/ml) and OPT group (1.6±0.2ng/ml) 
was not significantly distinguished. In the control group, the average leptin serum 
concentration was considerably greater at the end with comparison to OPT and the exercise 
group. OPT group mean leptin levels were slightly lower in serum (2,8±003 ng/ml) than the 
control group concentrations (4,8±1, O ng/ml) (P<0,05). 

Table 1. The Mean±.Standard Deviation of different parameters of participants. 

Parameters Groups 
Control Group 

n=18 
AT group 

n=21 
OPT 

AT+OPT group 
n=28 

P-Value 

Weight Pre 84.41±11.89a 83.67±9.7 83.4±5.10 85.67±8.43a <0.002 
 Post 85.61±10.81a 81.43±10.3b 81.76±9 87b 80.73±9.21b  
BMI kg/m² Pre 32.4±4.21a 31.9±4.93a 31.8±3.98a 31.7±4.84a <0.001 
 Post 29.9±3.78 29.6±5.12 30.1±4.21 27.4±4.62b  
Body Fat (%) Pre 40.1±2.12ad 39.8±2.17a 38.7±2.76a 38.9±2.37a <0.003 
 Post 39.9±1.98a 37.9±2.01c 37.1±2.31c 35.8±2.12b  
Waist to hip Ratio Pre 0.87±0.03ace 0.86±0.04ac 0.86±0.03ac 0.87±0.05ac <0.006 
 Post 0.86±0.04ac 0.83±0.03d 0.84±0.04f 0.81±0.04b  
Waist circumference Pre 85.6±12.3 85.9±11.98 85.3±10.9 86.1±12.4 0.800 
 Post 86.1±11.7 84.3±11.76 84.1±9.7 82.1±12.1  
SBP Pre 113.9±7.1 127.6±5.43a 124.2±5.92 126.4±6.12a <0.006 
 Post 115.2±6.8 117.3±5.41 113.7±5.78 109.3±6.13b  
LDL Pre 114.3±13.2a 115.2±14.2ac 116.3±13.8ac 116.1±11.9ac <0.003 
 Post 113.7±11.9a 109.2±13.8d 110.2±13.6 106.9±12.1b  
TG Pre 134.8±15.07a 135.1±14.6ac 134.9±15.9a 134.9±16.13a <0.001 
 Post 133.2±14.4a 127.6±15.8d 128.1±15.32 123.5±15.41b  
HDL Pre 39.43±2.71 39.21±2.87 39.34±2.98 39.32±3.12 <0.700 
 Post 38.9±2.63 37.2±2.34 37.3±2.67 35.1±2.97  
Rest heart rate Pre 78.67±11.2a 78.91±10.8a 78.34±10.4a 79.1±9.87ac <0.001 
 Post 77.86±9.4 75.7±10.1d 76.1±11.2 74.8±9.91b  
FBS Pre 81.69±9.8a 83.34±10.2ac 84.56±9.67ac 79.1±11.2 <0.003 
 Post 82.43±9.7a 78.1±9.8d 79.2±9.54d 77.2±11.2b  
DBP mmHg Pre 77.30±3.88a 77.9±3.21a 77.6±4.21a 78.1±3.88ad <0.001 
 Post 76.30±3.81a 74.8±3.32c 74.2±4.21c 72.9±3.67b  
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(a, b) (c, d) superscript show statistically significant difference (P<0.05) 

4. DISCUSSION 
 
In this analysis, dietary OPT is shown to prevent the increase in body weight and Total fat 

percentage, leading factor to obesity and its related metabolic syndrome. A high-fat diet is an 
important contributor to obesity in rodents (Nogueira et al., 2017). The results of this study 
show that dietary OPTs can reduce body weight and cardiovascular risk factors. It has been 
suggested previously that onion-treated as dietary supplementation can be beneficial to 
human lipid metabolism; (Lee et al., 2008; Lee et al., 2011) have shown that quercetin-rich 
onion peel extract (OPE) can alter the expression of the cholesterol genes. It has also been 
shown that OPE reduces blood low-density lipoprotein cholesterol by increasing the 
expression of low-density mRNA lipoprotein receptors and mRNA encoding the ATP-binding 
cassette transporter A1 genes (Lee et al., 2012). In addition, observed a reduction in blood 
Glu, TG, and T-Cho in diet-induced obesity models (Sae-Tan et al., 2011).  

The findings of this study show that Glu, TG, and T-Cho blood rise in individuals fed the 
high-fat diet with a sedentary lifestyle have been suppressed by OPT along with induction of 
aerobic exercise. Recent studies in a diet-induced obesity mouse model, Marques et al 
(Marques et al., 2010) showed that blood ALP levels were raised. The relationship between 
obesity and a rise of ALP in blood has not been fully clarified to the best of our understanding. 
Added studies in this regard are expected. tumor necrosis factor-α, interleukin-6, resisting, 
leptin, and adiponectin were previously reported to be a secretion of a variety of proteins 
called adipocytokines (Fasshauer et al., 2003). Plasma leptin concentrates are positively 
linked to increases in human weight and adiposity (excessive body fat) (Gnacińska et al., 
2009). Adiponectin contributes to the immunity to insulin and fatty acid oxidation and 
circulating adiponectin concentrations are inversely linked with body weight (Rosen & 
Spielgelman, 2006; Arita et al., 1999). OPT has been shown to inhibit leptin secretion from 
adipocytes by results of the current research suppression of leptin secretion may have 
reduced the weight of the body and the epididymal fat tissue in the OPT group. 
Managements, type-2 diabetes mellitus, and other hazardous disease causes have been 
closely associated with a high intake of plant feed (e.g. mushrooms, vegetables, and fruit) 
containing flavonoids and polyphenolic compounds, and are among the richest sources of 
flavonoid in the human diet (Hertog et al., 1993; Knekt et al., 1993; Mink et al., 2007) among 
these plant feed (Allium cepa). Quercetins have been shown to have antioxidative, anti-
inflammatory, and lipid regulatory properties (Hertog et al., 1993; Zern et al., 2005; Lee et al., 
2008; Rivera et al., 2008; Stewart et al., 2008), and it is a major flavone abundant in plant 
products, especially onions. Several reports involving clinical studies, animal studies, or in-
vitro tests have shown significant anti-inflammatory and anti-obesity properties of phenols, 
including quercetin (Rivera et al., 2008; Hsu et al., 2007; Yen et al., 2011). Quercetin (1.15 
mg/g) is rich in OPT. Quercetin can be used as one potential mechanism by which OPT has 
effects against obesity. Exercise with OPT supplementation shows significant changes in loss 
of body weight, total body fat percentage. Alone exercise show benefits in lowering the LDL, 
TG, and bodyweight but in addition to OPT, show a significant reduction in LDL TG, total body 
fat, and body weight. AT+OPT group at the end of the study shows prevention of 
cardiovascular risk factors by lowering cholesterol levels. Almost 95% weight loss comes by 
total body fat percentage reduction by 22-23%. We can assume that the advantages of this 
study are fruitful for the AT+OPT group. Recent research reveals that reduction in body weight 
is linked to the reduction of cardiovascular risks as Coronary heart disorders, Angina, or 
related risk factors heart attack and hypertension. Higher cardiorespiratory health shows the 
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reduction in metabolic syndrome and risk associated with BMI and total body fat percentage 
(Lee et al., 1998; Lee et al., 1999). 

5. CONCLUSION 
 

Consumption of onion peel tea has been shown beneficial effects on obesity and 
cardiovascular risk factors. This study aims to evaluate the effectiveness of onion peel tea 
supplementation on body composition, lipid profile, serum glucose concentration, blood 
glucose level, and hypercholesterolemia-related risk factors, cardiovascular disorders in 
obese and overweight females. Females (n=97) attending Diabetic center National Hospital 
with a Basal metabolic index greater than 25 are randomly selected for the study. They are 
assigned to the control group, AT, OPT, and AT+OPT groups. Each group has received specific 
interventions as OPT group receives 33mg (about the weight of a grain of rice) onion peel tea 
supplementation after every meal a day with addition to aerobic training for 6 months 
including 90 minutes of Aerobic training sessions that helpful in getting 80% of target heart 
rate. One week before the study and 3 days after the last Aerobic training session, all 
participants are subjected to take their blood samples. In comparison to control group weight, 
Total body fat percentage including visceral fat and subcutaneous fat, BMI, HDL, LDL, blood 
pressure, heart rate, and triglycerides show a significant decrease in AT and AT+OPT(p<0.05). 
No significant changes were seen in HDL and waist to hip ratio (p<0.05). Aerobic training 
shows beneficial effects in improving Cardiovascular risk factors, i.e., hypertension, HR, and 
LDL. However, the addition of OPT shows much more benefits in lowering the lipid profile and 
ameliorated cardiovascular risks factors. The addition of OPT in the diet of obese could 
improve the negative outcomes of obesity and overweight. It was concluded that OPT and 
AT+OPT were very beneficial for the obese man by reducing obesity also reduce 
cardiovascular risks. 
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