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1 | INTRODUCTION

| Soo-Hyun Park?

Abstract

Onions are rich in bioactive compounds and have been found to prevent various
chronic diseases, including obesity. We performed a systematic review and meta-
analysis to investigate the antiobesity effect of onions. Studies were identified in
PubMed/MEDLINE, Embase, Web of Science, and CENTRAL focusing on clinical
trials evaluating the antiobesity effects of onion in obese subjects. The risk of bias
in the studies was evaluated using Cochrane's Risk of Bias tool. The effect of onions
was analyzed using data from the selected studies, and the results were indicated
by weighted mean difference with 95% CI. The I? static test was used to examine
heterogeneity between the studies. A total of 38 studies were reviewed, of which
five clinical trials meeting the criteria were selected. As investigational products,
onion peels were used in four studies and onions were used in one study. Following
systematic review, it was determined that the risk of bias was generally low, and
body weight, BMI, waist circumference, and triglyceride levels were significantly
reduced in the onion groups compared to the placebo. In conclusion, onion intake
had an antiobesity effect by reducing body weight and body fat, and this effect was

particularly pronounced with onion peel.
KEYWORDS
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and include garlic (Kagawa et al., 2020), ginger (Seo et al., 2021), tea
(Zhou et al., 2022), and edible sprouts (Kim et al., 2022).

According to the World Health Organization, obesity approximately
tripled throughout the world from 1975 to 2016. Approximately 13%
of the adult population (11% men, 15% women) are thought to be
obese worldwide. Obesity has a negative impact on life expectancy,
which is attributable to an increased incidence of obesity-related
pathological conditions including dyslipidemia, cardiovascular disor-
ders, type 2 diabetes, and various cancers (Barone et al., 2016; Bastien
et al., 2014; Franssen et al., 2011; Uzunlulu et al., 2016). Obesity can
be prevented by regular physical activity, balanced nutrition, and the
consumption of healthy foods. A number of studies have provided

evidence for obesity-preventing foods, which are mostly plant-based

Onion (Allium cepa) has also been reported to support obesity
prevention (Zhao et al., 2021). The biological properties of Allium
cepa have been widely studied, which is likely due to the large number
of phytonutrients it contains (Marrelli et al., 2018). The major phe-
nolic compounds are quercetin, quercetin-3-glucoside, quercetin-4-
glucoside, or rutin (Lee et al., 2017; Ren et al., 2017). In addition,
various vitamins, minerals, sulfur-based amino acids, phytosterols,
and saponins are also known to contribute to the beneficial effects
of onion on human health (Lanzotti, 2006; Marrelli et al., 2018).

The mechanisms of antiobesity effects have been proposed

by a number of researchers. For instance, onion juice inhibits
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pancreatic lipase activity (IC50-9.5mg/mL) (Trisat et al., 2017),
contributing to the inhibition of lipid absorption. Onion peel ex-
tract has also been shown to attenuate lipid accumulation in 3T3-
L1 cells by reducing lipogenesis-related gene expression (Alshaker
et al., 2015). The antiobesity effects of onion and its bioactive
compounds have additionally been demonstrated in obese animal
models. Yoshinari et al. (2012) observed decreased adipose tis-
sue weight and serum lipids in diabetic Zucker rats fed with onion
(Allium cepa Linn.) extract, while Kim et al. (2012) demonstrated
that quercetin-rich onion peel extract supplementation reduced
mesenteric fat content as well as adipokine production in high-fat
diet-fed obese rats.

Onion (including both bulb and peel) appears to be a promis-
ing natural agent for the prevention of obesity, with supportive in
vitro and in vivo evidence. A number of clinical studies also support
the antiobesity effect of onions in obese and overweight subjects
(Choi et al., 2020; Jeong et al., 2020; Lee et al., 2016; Nishimura
et al., 2019; Saghafi-Asl & Ebrahimi-Mameghani, 2014). The ob-
jective of the present study was to perform a meta-analysis and
systematic review of the antiobesity health benefits of onion in well-

designed placebo-controlled clinical trials.

2 | METHODS

2.1 | Study registration
The study protocol (CRD42022304864) was registered in the
PROSPERO database (https://www.crd.york.ac.uk/PROSPERO/).

2.2 | Criteria for considering studies

The studies included in this systematic review and meta-analysis
were randomized controlled trials (RCTs) focusing on the antiobesity
effect of onions. Studies evaluating the effect of the investigational
product (IP) after single dose or onion supplementation as a part of
another regimen were excluded from this review. The study subjects

fit the criteria of overweight or obese.

2.3 | Outcome measures

The antiobesity effect of onions was evaluated according to
changes in body weight (BW), body mass index (BMI), body fat (BF),
and waist circumference (WC). In addition, changes in blood lipid
concentrations and obesity-related hormones were also evaluated.

2.4 | Search methods

The present study was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-analyses

(PRISMA) guidelines. PubMed/Medline, Web of Science, EMBASE,
and the Cochrane Central Register of Controlled Trials (CENTRAL)
were chosen as the databases for literature searches and were re-
viewed for eligible studies published until May 2022. Publications
were identified using the following search terms (also in combi-
nation with MESH and EMTREE terms): [(onion) OR (Allium cepa)]
AND [(obes*) OR (overweight)] AND (placebo). To find additional
studies, we also reviewed all references cited in the selected

articles.

2.5 | Selection of studies and data extraction

For the selection of eligible studies for inclusion, two reviewers
independently screened the search results, with the first focusing
on titles and abstracts and the second focusing on the full text.
Any disagreements were resolved by consensus. Two reviewers
independently extracted the following data using a standardized
data extraction format, with inconsistent results resolved through
confirmation and discussion of the material: authors, publication year,
study design, baseline characteristics, sample size, supplementation,

period, evaluation markers, and results.

2.6 | Assessment of bias risk

Two reviewers independently assessed the risk of bias among the
included studies using Cochrane's risk of bias tool, which assesses
the risk of bias in studies according to random sequence generation,
allocation concealment, blinding of the participants and personnel,
blinding of outcome assessment, incomplete outcome data, selective

reporting, and other biases.

2.7 | Statistical analyses

A meta-analysis was performed using Review Manager version
5.4 (Cochrane Collaboration, London, England). The units of all
evaluation markers were properly standardized. We used the
mean change and standard deviation (SD) values of the markers to
investigate the effect size of the collected data. For studies that
presented only standard error (SE), SE was converted into SD by
multiplying by the square root of the sample size.

Pooled data were analyzed using a fixed-effects model and the
data were expressed as weighted mean difference (WMD) with
95% confidence interval (Cl) for continuous outcomes. The I? sta-
tistic test was used to estimate the percentage of heterogeneity be-
tween studies; heterogeneity was confirmed if the 1? value was 50%
or more and if heterogeneity was confirmed, data were analyzed
by applying a random-effects model. Sensitivity analysis was also
conducted using the leave-one-out method to estimate the effects
of omission for each study (Maierean et al., 2017). p-values of less
than .05 were considered to be statistically significant.
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3 | RESULTS
3.1 | Literature search

To evaluate the antiobesity effect of onions, we searched the
literature publications using defined search terms in various
databases. Among the 38 lists searched, 17 lists were selected by
removing duplications before nine articles were eventually selected
through title and abstract review. As a result, two articles that did
not measure the anthropometric parameters and one article that
evaluated the functionality of quercetin were additionally excluded
through full-text screening. Finally, six articles were selected for this

systematic review and meta-analysis (Figure 1).

3.2 | Study description

The baseline characteristics of participants in the studies are
detailed in Table 1. In our overall study review, two studies by Kim
& Yim (2015, 2016) were judged to be from the same trial, so a total
of five study results were collected by integrating the two study
reports into one. All of the studies were conducted in the Republic of

Korea as parallel-arm RCTs. The study subjects were overweight or
obese with BMI of 23kg/m? or higher. Onion peel extract (OPE) was
used in four studies as the IP, and one of the representative bioactive
compounds was quercetin. Doses ranged from 100 to 468.4 mg/day
for OPE and 28.6 to 100 mg/day for quercetin (Choi et al., 2015; Choi
et al,, 2020; Kim & Yim, 2015, 2016; Lee et al., 2016). In a study by
Jeong et al. (2020), steamed onion capsule (900mg/day) was used
as the IP. The intervention period was 12weeks in all studies, and
the main evaluation markers were anthropometric parameters such
as BW, BMI, BF, and WC. In addition, blood lipids, obesity-related
hormones, antioxidants, and endothelial function were measured.

3.3 | Risk of bias assessment

The risk of bias in individual studies was evaluated by Cochrane's
risk of bias tool (Figure 2). According to the criteria, more than 80%
of the risk of bias was evaluated as low for all items except selec-
tion bias for allocation concealment. All studies were reported to
have been randomized and double-blind, but most of them were
judged to be unclear with the exception of one study because there

were no specific mentions of the method of allocation concealment.
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FIGURE 1 PRISMA flow diagram of the study selection process.
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Performance bias, detection bias, reporting bias, and other biases
were appropriately assessed in all studies and reported, and were

judged to be low risk.

3.4 | Antiobesity effects of onions

In 147 subjects from five studies (six articles), the effect of reducing BW
and BMI by onion supplementation was quantified (Choi et al., 2015;
Choi et al., 2020; Jeong et al., 2020; Kim & Yim, 2015, 2016; Lee
et al., 2016). %BF and blood lipids were measured in 113 subjects from
four studies (Choi et al., 2020; Jeong et al., 2020; Kim & Yim, 2015,
2016; Lee et al., 2016), and WC was measured in 82 subjects from three
studies (Jeong et al., 2020; Kim & Yim, 2015, 2016; Lee et al., 2016).
As a result of I? testing, TC and LDL-C were judged to have high het-
erogeneity (P=59%, I>=65%), and all other items were judged to have
low heterogeneity (2=0%, ?’=0%, =0%, ?’=22%, ?=23%, >’=0%,
1?=17%, ’=0% for BW, BMI, %BF, WC, TG, HDL-C, adiponectin, lep-
tin). Therefore, TC and LDL-C were analyzed with a random-effects
model, and other items were analyzed using a fixed-effects model. In
addition, in this meta-analysis, there were only three to five data points
per item in the selected studies, so publication bias could not be as-
sessed due to a lack of statistical power (Dalton et al., 2016).

After analyzing the changes in anthropometric parameters by
onion supplementation, BW [weighted mean difference (WMD):
0.74 kg, 95% confidence interval (Cl): -1.31 to -0.17], BMI (WMD:
0.28kg/m?, 95% Cl: -0.51 to -0.05), %BF (WMD: 0.44%, 95% ClI:

—Wl LEyw

-0.83 to -0.04), and WC (WMD: 0.85cm, 95% Cl: -1.52 to -0.17)
were statistically significantly decreased compared to placebo
[p=.01, p=.02, p=.03, and p=.01, respectively; Figure 3a-d]. For
blood lipid levels, triglycerides (WMD: 14.18 mg/dL, 95% Cl: -26.78
to -1.58) were significantly reduced compared to placebo (p=.03;
Figure 3e). In addition, there were no statistically significant differ-
ences in TC, HDL-C, LDL-C, or the obesity-related hormones adi-

ponectin and leptin (data not shown).

3.5 | Sensitivity analysis

Sensitivity analysis was conducted using the leave-one-out method.
Theresults revealed that BW (WMD: -0.62kg, 95% Cl: -1.27 t0 0.04)
and BMI (WMD: -0.23 kg/mz, 95% Cl: -0.5 to 0.04) were influenced
by Choi et al. (2015), %BF by Jeong et al. (2020) (WMD: -0.37%,
95% Cl: -0.85 to 0.11) and Lee et al. (2016) (WMD: -0.46%, 95%
Cl: -0.94 to 0.03), WC by Kim & Yim (2015, 2016) (WMD: -0.66cm,
95% Cl: -1.39 to 0.07) and Lee et al. (27087901) (WMD: -0.73, 95%
Cl: -1.51 to 0.06), and TG by Choi et al. (2020) (WMD: -13.51 mg/
dL, 95% Cl: -27.96 to 0.95) and Lee et al. (2016) (WMD: -8.86 mg/
dL, 95% Cl: -23.85 to 6.13), which showed nonsignificant results
(Figure 4a-e). When the study of Jeong et al. (2020) with different
characteristics of raw materials was omitted, there was no change in
the trend or statistical significance of the effect for all items except
for %BF. Therefore, we determined that the effect of the IP type on

antiobesity outcomes was low.
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(a) Onion Placebo Mean Difference Mean Difference
Study or Su Mean [ka] SD[kg] Total Mean [ka]l SD[kg]l Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Choi 2015 -1 11753 34 0.8 9502 28 1.2% -1.90[7.19,3.39)
Choi 2020 -1.2 2.4 31 -041 2.2 30 244% -1.10[2.25, 0.09) -
Jeong 2020 -0.48 2222 28 0.2 1.64 28 311% -0.68[1.70,0.34] —&
Kim 2015, 2016 -0.68 1.76 18 0.02 3.86 19 8.8% -0.70[-2.62,1.22) -1
Lee 2016 -0.8 21 36 -0.3 21 36 345% -0.50[1.47,047) —-
Total (95% CI) 147 141 100.0% -0.74[-1.31,-0.17] L 2
Heterogeneity: Chi*= 0.81, df= 4 (P = 0.94); F=0% 1! 0 ij : é 1=0
Test for overall effect: Z= 2.53 (P = 0.01) Favours [Onion] Favours [Placebo]
(b) Onion Placebo Mean Difference Mean Difference
Study or Subgroup  Mean [ka/m*2] SD [ka/m*2] Total Mean [ka/m*2] SD [ka/m*2] Total Weight IV, Fixed. 95% CI IV, Fixed. 95% CI
Choi 2015 -0.4 3.2 34 1.4 7.566 28 06% -1.80(-4.80,1.20) *
Choi 2020 -0.4 09 3 0 08 30 285% -0.40[-0.83, 003 —
Jeong 2020 -0.15 0.847 28 0.07 0582 28 359% -0.22[-0.60,0.16] =
Kim 2015, 2016 -0.68 176 18 0.02 386 19  1.4% -0.70[-2.621.22] —
Lee 2016 -0.3 0.9 36 -0.1 0.8 36 336% -0.20[-0.59,0.19) Bl
Total (95% CI) 147 141 100.0% -0.28 [-0.51,-0.05] 2
Heterogeneity: Chi= 1.73, df = 4 (P = 0.79); F= 0% ) > 5 ; 1

Test for overall effect. Z=2.41 (P=0.02)

Favours [Onion] Favours [control]

(c) Onion Placebo Mean Difference Mean Difference
Study or Subgrou Mean [%] SD[%] Total Mean [%] SD Total Weight IV, Fixed. 95% CI IV, Fixed. 95% ClI
Choi 2020 -0.6 15 3 -0.3 1.3 30 31.4% -0.30(-1.00,0.40] i
Jeong 2020 -0.58  1.323 28 -0.01 1.27 28 337% -057[1.250.11)] —
Kim 2015, 2016 -3.6 13.597 18 -0.2 3959 19 0.4% -3.40[-9.933.13 ¢
Lee 2016 -0.6 15 36 -0.2 1.4 36 346% -040[-1.07,0.27] —&r
Total (95% ClI) 113 113 100.0% -0.44[-0.83,-0.04] L 4
Heterogeneity: Chi*=1.10, df= 3 (P = 0.78); *= 0% 5 T N T T
Test for overall effect. Z=2.17 (P =0.03) Favours [Onion] Favours [Placebo]
(d)
Onion Placebo Mean Difference Mean Difference
Study or Subgrou Mean [cm] SD [cm] Total Mean [cm] SD[cm] Total Weight IV, Fixed. 95% Cl IV. Fixed. 95% CI
Jeong 2020 -016 2011 28 0.26 127 28 585% -0.42[1.30,0.46]
Kim 2015, 2016 -233 277 18 -0.46 251 19 156% -1.87[3.58,-0.16]
Lee 2016 -2 34 36 -0.8 22 36 259% -1.20(252,012]
Total (95% CI) 82 83 100.0% -0.85[-1.52,-0.17] ¢
Heterogeneity: Chi* = 2.56, df= 2 (P = 0.28); F= 22% _1I0 -5 B é 1=0
Test for overall effect Z=2.47 (P=0.01) Favours [Onion] Favours [Placebo]
(e)
Onion Placebo Mean Difference Mean Difference
Study or Subgroup _ Mean [mg/dL] SD [mg/dL] Total Mean [mg/dL] SD [mg/dl] Total Weight IV. Fixed. 95% CI IV. Fixed. 95% CI
Choi 2015 -26 41.854 34 137 58.174 28 240% -16.30[42.03,9.43] —
Jeong 2020 205 97364 28 325 28945 28 11.2% 17.25[F20.37,54.87] —
Kim 2015, 2016 213 2892 18 14.22 3647 19 355% -12.09[33.24,9.06] — &
Lee 2016 -48 421 36 222 575 36 293% -27.00[50.28,-3.72] ——
Total (95% CI) 116 111 100.0% -14.18[-26.78, -1.58] -
Heterogeneity: Chi*= 3.91, df= 3 (P = 0.27); F=23% 20 35 0 25 =0

Test for overall effect Z=2.20 (P =0.03)

Favours [Onion] Favours [Placebo]

FIGURE 3 Forest plot for the effects of onions on obesity-related parameters: (a) body weight, (b) body mass index, (c) percent body fat,

(d) waist circumference, and (e) blood triglyceride levels.

4 | DISCUSSION

As interest in obesity management continues to grow, there is an
increasing demand for dietary supplements that are safe and effec-
tive for weight loss. Among the various food ingredients and by-
products, onions contain an abundance of bioactive compounds and
are known to be effective in various models of chronic metabolic
disease (Babu & Srinivasan, 1997; Ebrahimi-Mamaghani et al., 2014;
Emamat et al., 2015; Mahmoud et al., 2021). Obesity is considered
to be the main cause of chronic metabolic diseases, and we hypoth-
esized that onion intake could elicit beneficial antiobesity effects.
Therefore, we conducted an exhaustive review and meta-analysis

of clinical trials investigating the effects of onion on obesity in over-
weight or obese subjects.

To select studies for review, publications in the literature were
searched using keywords including obesity, onion, and placebo.
Following the review, five studies were selected from six articles.
The selected studies were RCTs that were considered to have a low
risk of bias. To evaluate the antiobesity effect of onion, data for
anthropometric parameters were extracted from each study. BW
and BMI were measured in all five studies, with three reporting a
statistically significant decrease in the onion-supplemented group
(Choi et al., 2015; Choi et al., 2020; Lee et al., 2016). Although
there were studies that did not show a significant decrease since
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(a)
95% confidence interval
Study omitted  Effect size Z-value  P-value Mean difference with study omitted, 95% CI
Lower limit ~ Upper limit
Choi 2015 -0.72 -1.3 -0.15 2.47 0.01
Choi 2020 -0.62 -1.27 0.04 1.85 0.06
Jeong 2020 -0.76 -1.45 -0.07 217 0.03
Kim 2015, 2016 -0.74 -1.34 -0.14 243 0.02
Lee 2016 -0.86 -1.57 -0.16 2.39 0.02
-1.31 -0.74 -0.17
(b)
95% confidence interval
Study omitted Effect size Z-value  P-value Mean difference with study omitted, 95% CI
Lower limit ~ Upper limit
Choi 2015 -0.27 -0.5 -0.04 2.33 0.05
Choi 2020 -0.23 -0.5 0.04 1.69 0.09
Jeong 2020 -0.31 -0.6 -0.03 2.16 0.03
Kim 2015, 2016 -0.27 -0.5 -0.04 2.34 0.02
Lee 2016 -0.32 -0.5 -0.04 2.25 0.02
-1.51 -0.28 -0.05
(©)
95% confidence interval
Study omitted  Effect size Z-value  P-value Mean difference with study omitted, 95% CI
Lower limit  Upper limit
Choi 2020 -0.50 -0.98 -0.02 2.06 0.04
Jeong 2020 -0.37 -0.85 0.11 1.50 0.13
Kim 2015, 2016 -0.43 -0.82 -0.03 2.1 0.03
Lee 2016 -0.46 -0.94 0.03 1.83 0.07
-0.83 -0.44 -0.04
(d)
95% confidence interval
Study omitted  Effect size Z-value  P-value Mean difference with study omitted, 95% CI
Lower limit  Upper limit
Jeong 2020 -1.45 -2.50 -0.41 2.72 <.01
Kim 2015, 2016 -0.66 -1.39 0.07 1.76 0.08
Lee 2016 -0.73 -1.51 0.06 0.07 0.07
-1.52 -0.85 -0.17
(e)
95% confidence interval
Study omitted  Effect size Z-value  P-value Mean difference with study omitted, 95% CI
Lower limit  Upper limit
Choi 2020 -13.51 -27.96 0.95 1.83 0.07
Jeong 2020 -18.15 -31.52 -4.77 2.66 0.01
Kim 2015, 2016 -15.33 -31.02 0.36 1.91 0.06
Lee 2016 -8.86 -23.85 6.13 1.16 0.25

FIGURE 4 Sensitivity analysis: (a) body weight, (b) body mass index, (c) percent body fat, (d) waist circumference, and (e) blood

triglyceride levels.

-26.78 -14.18 -1.58
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the direction of decrease was consistent in these studies, a sta-
tistically significant decrease compared to placebo group could
be confirmed by pooled data analysis (Jeong et al., 2020; Kim
& Yim, 2015, 2016). %BF was measured in four studies. Since
all of them reported a reduction effect (Choi et al., 2020; Jeong
et al., 2020; Kim & Yim, 2015, 2016; Lee et al., 2016), a signifi-
cant reduction effect can be confirmed in the results of pooled
data analysis. WC was measured in three studies, with two report-
ing a reduction effect in the onion-supplemented group (Kim &
Yim, 2015, 2016; Lee et al., 2016). There was also a study that did
not show a significant decrease in WC but since the direction of
decrease was consistent (Jeong et al., 2020), a statistically signif-
icant reduction compared to placebo group could be confirmed
by pooled data analysis. These effects of onion have been found
to be modulated through various weight-regulating mechanisms.
The primary suspect is in the modulating effect of adipokines.
Administration of onion peel extracts effectively reduces body
fat by increasing adiponectin and decreasing leptin in a high-
fat diet (HFD)-induced obesity model (Forney et al., 2018; Kim
et al., 2012; Matsunaga et al., 2014). This effect is accompanied by
the promotion of fatty acid oxidation. It was reported that admin-
istration of onion extract promotes fatty acid oxidation by increas-
ing the expression of brown adipose tissue (BAT)-related genes
in 3T3-L1 preadipocytes and adipocytes in HFD-induced obese
mice (Forney et al., 2018; Lee et al., 2017). The expression of these
BAT-related genes was regulated by the AMPK signaling pathway
(Lee et al., 2017). The AMPK signaling pathway is also known to
be involved in the regulation of lipid metabolism and alleviation
of insulin resistance (Garcia & Shaw, 2017). Accordingly, several
studies have reported that onion administration reduces blood
lipid concentrations, fat mass accumulation, and insulin resistance
(Desjardins & Steinberg, 2018; Henagan et al., 2015; Matsunaga
et al., 2014; Yang et al., 2018; Yoshinari et al., 2012). Similar mech-
anisms have been identified with garlic, which belongs to the same
genus Allium (Jayarathne et al., 2017), with garlic exhibiting an-
tiobesity effects in several clinical trials (Choudhary et al., 2018;
Sangouni et al., 2020).

Onion extract has also been shown to reduce lipid accumu-
lation by inhibiting adipogenesis and fatty acid synthase activ-
ity (Wang et al., 2012; Yoshinari et al., 2012). In addition, onions
were found to be effective in suppressing the inflammatory re-
sponse accompanying obesity by reducing the expression of
pro-inflammatory markers such as CD68, MCP-1, and PPARy in
adipose tissue (Forney et al., 2018; Kim et al., 2012). In this study,
the lipid-lowering effect of onion was also analyzed, and there was
a statistically significant reduction in TG compared to the placebo
group. Individually, three studies measured blood TG, of which
only two studies with supplemented onion peels reported a de-
crease in levels. However, in the study by Jeong et al., which used
peeled onion as a main ingredient, blood TG tended to increase
(Jeong et al., 2020). From this, it can be speculated that the key
component that reduces blood TG is the onion peel. Onion peels
are known to contain high levels of quercetin, a type of flavonoid

(Devarshi et al., 2017; Forney et al., 2018; Henagan et al., 2015;
Kim & Kim, 2006). Quercetin has been attracting attention as a
substance eliciting a preventive effect on chronic metabolic dis-
eases due toits high antioxidant activity as well as inhibition of lipid
accumulation, lipid metabolism regulation, and anti-inflammatory
effects (Boots et al., 2008; Hosseini et al., 2021). However, unlike
the reported preclinical studies, there were no significant changes
in other blood lipid parameters except for TG, so this should be
interpreted with caution. In addition, since only trials conducted
on obese subjects were selected for this study, additional analysis
targeting subjects with dyslipidemia is warranted to verify the ef-
fect on blood lipids.

In summary, our study is the first systematic review and meta-
analysis to comprehensively analyze clinical trials focusing on the
antiobesity effects of onions that have been conducted to date.
We found convincing evidence that onions are effective not only
in reducing body weight and body fat but also in reducing blood
triglyceride levels. Although there have only been five robust clin-
ical studies on the antiobesity effect of onions, and all of them have
been conducted in Korea, these effects are generally in agreement
on a consistent effect, with this effect being particularly pronounced
in onion peels with high quercetin content.

5 | CONCLUSIONS

In conclusion, the literature supports the finding that onion supple-
mentation can significantly reduce body weight, body fat, and blood
triglyceride levels. The effects were particularly noticeable with
onion peels (a material that is often discarded during food process-
ing), which may have applications as an adjunct therapy for weight
control.
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