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Abstract 
Study purpose. This study aims to analyze and highlight the potential of rosella flowers in reducing oxidative stress 
and inflammation after physical activity. 
Materials and methods. The study used a systematic review method by searching various journal databases such 
as Scopus, Web of Science, Pubmed and Embase. The inclusion criteria in this study were articles published in the 
last 5 years and articles discussing Rosella Flowers, Oxidative Stress, Free Radicals, Inflammation, and Exercise. 
The exclusion criteria in this research were articles published in disreputable journals. A total of 357 articles from the 
Scopus, Web of Science Pubmed and Embase databases were identified. A total of 8 articles that met the inclusion 
criteria were selected and analyzed for this systematic review. For standard operations, this study followed the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) assessment.
Results. The results of this systematic review research report that the flavonoid content found in rosella flowers has 
anti-oxidant and anti-inflammatory properties which have the potential to reduce oxidative stress and uncontrolled 
inflammation caused by physical activity and intense exercise. 
Conclusions. Rosella flowers show their ability as an anti-oxidative by donating hydrogen atoms to free radicals 
through phenolic compounds, thus breaking the cycle of ROS formation. The natural active ingredients in rosella 
flowers are able to reduce MDA and increase GSH which contributes to reducing oxidative stress and decreasing 
TNF-α which provides an anti-inflammatory effect in athletes after exercise.
Keywords: rosella flower, oxidative stress, free radicals, inflammation, exercise.
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Introduction

Recently, most people have adopted a healthy lifestyle 
through regular exercise, thus preventing the onset of various 
diseases (diabetes, cancer, Alzheimer’s, cardiovascular and 
dementia) as well as improving physical fitness and health. 

Regular exercise can also reduce peroxidants, increase 
antioxidant capacity and activate antioxidant enzymes, all 
of which help in protecting cells from the harmful effects 
of oxidative stress and stopping cell damage (Taherkhani, 
Suzuki & Castell, 2020; Daniela et al., 2022; Amiri et al., 
2023). However, intense and irregular sports training 
actually causes athletes to experience inflammation, 
oxidative stress, muscle damage and injury, and chronic 
fatigue, which are associated with the toxic effects of free 
radicals. Increased oxidative stress can be assessed through 
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malondialdehyde (MDA) and advanced oxidation rate of 
protein products (AOPP), which are biomarkers of oxidative 
damage. Meanwhile, reducing oxidative stress can be seen 
from increasing levels of antioxidants, such as superoxide 
dismutase (SOD) and glutathione peroxidase (GXP) (Souissi 
et al., 2020). Oxidative stress is an imbalance between 
antioxidants and oxidant processes that causes molecular 
damage and disruption of redox signals and control. 
Excessive production of reactive oxygen species (ROS) and 
reactive nitrogen species (RNS) causes disruption of the 
redox balance, causing inflammatory effects (Kruk et al., 
2022). Increases in inflammatory mediators, such as tumor 
necrosis factor-α (TNF-α), interleukin-6 (IL-6), NF-kB, 
and C-reactive protein (CRP), correlate with an imbalance 
in ROS production (Merrigan & Jones, 2021). This causes 
chronic inflammation, which then triggers oxidative stress 
and chronic inflammation (El Assar et al., 2022).

Oxidative stress occurs after exercise-induced muscle 
damage (EIMD) with increased reactive oxygen species 
(ROS) (Bindu, Mazumder & Bandyopadhyay, 2020). EIMD 
can cause pain or muscle loss during the first 12-72 hours af-
ter exercise (Ayubi et al., 2023). The inflammatory response 
due to EIMD triggers a decrease in muscle strength, de-
creased range of motion (ROM), delayed muscle soreness 
(DOMS), local swelling, and an increase in muscle proteins 
in the blood (creatine kinase (CK), lactate dehydrogenase 
(LDH), and myoglobin (Mb) (Jamurtas, 2018; Fern & Miel-
go-ayuso, 2020). Researchers have focused on using pharma-
ceutical, nutritional, and physical methods to reduce the in-
flammatory response in muscle damage caused by eccentric 
exercise. Free radicals and ROS caused by oxidative stress 
during exercise can be stabilized using antioxidants found in 
plants. Antioxidant supplementation in research conducted 
by (Canals-Garzón et al., 2022) reported that antioxidant 
properties were able to reduce oxidative stress by attenuating 
the lipid peroxidation response and reducing malondialde-
hyde (MDA) directly. Excessive ROS production in the body 
can be protected and reduced through antioxidant enzyme 
systems such as superoxide dismutase (SOD) and catalase 
(CAT). Apart from that, antioxidants have also been proven 
to be able to ward off free radicals and prevent destructive 
effects by limiting ROS damage mechanisms by reducing 
oxidative stress and inflammation (Amiri et al., 2023). 

Supplements containing high levels of phenolic com-
pounds derived from plants, for example, polyphenols (PC) 
have antioxidant and anti-inflammatory properties that can 
reduce oxidative stress, thus helping athletes to recover after 
exercise (Mason et al., 2020; Rojano-Ortega, 2021). Polyphe-
nols are a group of phytochemicals in plants that are classi-
fied into four main classes, namely stilbenes, lignin, phenolic 
acids and flavonoids (Zhang et al., 2022). There are several 
factors for the use of polyphenols in improving post-exercise 
recovery, namely signaling activity that increases endoge-
nous antioxidant responses, protective effects on red blood 
cells, and improved blood vessel function (Rudrapal et al., 
2022). The structural components in polyphenols function 
as RONS scavengers and their antioxidant activity also has 
an indirect effect (Rudrapal et al., 2022). This is proven by the 
presence of a phenolic group and 2-3 double bonds as well as 
a 4-keto group in ring C which is able to capture free radicals 
and chelate metals so that this compound can significantly 
fight and protect against the effects of oxidative stress (Platzer 

et al., 2021). Most studies report that reducing inflammation 
and oxidative stress can be achieved by consuming polyphe-
nols for at least 3 consecutive days before and after vigorous 
exercise sessions to improve muscle injury repair (Kruk et al., 
2022; O’Connor, Mündel and Barnes, 2022). 

One natural product that can be used, with potential an-
ti-inflammatory and antioxidant effects, is the rosella flower. 
Hibiscus sabdariffa L. or known as Rosella contains vitamins, 
minerals and bioactive components, such as polyphenols 
(anthocyanins, flavonoids, phenolic acids, tannins), polysac-
charides, pectins, non-phenolic organic acids, carotenoids, 
caffeic acid, chlorogenic acid, acid ascorbate, and quercetin, 
which makes it a powerful antioxidant (Singh et al., 2021). 
One of the polyphenols which are classified as flavonoids 
which have strong antioxidant properties is anthocyanin 
(Jin et al., 2022). This compound is a powerful free radical 
scavenger with inhibiting glycation and scavenging activ-
ity against DPPH and superoxide anions thereby increasing 
antioxidant activity or reducing ROS to detoxify oxidative 
damage (Jin et al., 2022). Roselle can also be further studied 
as a pharmacological treatment to reduce risk factors for 
cardiovascular disease because it has been proven to have 
antihyperlipidemic, antihyperglycemic, antioxidant, anti-
inflammatory, antihypertensive, and antifibrosis properties 
(Ratna et al., 2018; Jamrozik, Borymska & Kaczmarczyk-
Żebrowska, 2022; Khongrum et al., 2022; Sapian et al., 2023). 
Therefore, we want to relate and discuss in depth the poten-
tial use of Rosella in reducing oxidative stress and inflamma-
tion after physical activity through a systematic review.

This study aims to analyze and highlight the potential of 
Rosella in reducing oxidative stress and inflammation after 
physical activity.

Materials and methods

Study Design

This research uses a systematic review method by 
searching various journal databases such as Scopus, Web of 
Science, and Pubmed. It is considered a premier platform 
worldwide as it brings together publications that have 
scientific impact and relevance.

Fig 1. PRISMA flowchart of the article selection process

Number of article identified 
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Eligibility criteria

The inclusion criteria in this study were articles 
published in the last 5 years and articles discussing Rosella, 
Oxidative Stress, Free Radicals, and physical exercise. The 
exclusion criteria in this study were articles published in 
disreputable journals. 

Procedure

Titles, abstracts and full texts of articles were screened 
then verified and stored in Mendeley software. In the first 

Table 1. Results of a review of the effects of rosella on oxidative stress and free radicals

Author Sample Characteristics Study Design Intervention Results
Khongrum 
et al. (2022)

Rosella flowers were collected 
and dried at 50oC for 24 hours. 
Then it is ground and extracted 
to obtain a thick extract. Rosella 
extract was given to 43 adults 
suffering from dyslipidemia and 
grouped based on exclusion 
criteria into 2 groups, namely 
the RP jelly drink group and the 
placebo group.

Experimental Subjects in the treatment group 
were given 300 mL rosella 
supplements once a day for 
8 weeks. Then, subjects were 
asked to do physical activities 
such as moderate exercise, 
vigorous activity, walking, 
and sitting. Then the serum 
lipid profile, inflammation 
parameters, and oxidative 
stress status were analyzed. 

Rosella supplementation given 
to subjects showed a significant 
reduction in LDL-C and TG. This 
can be proven by decreasing tumor 
necrosis factor-α (TNF-α) and 
malondialdehyde (MDA), as well 
as increasing glutathione (GSH), 
resulting in reduced inflammation 
and improved oxidative stress.

Singh et al. 
(2021)

Rosella samples were dried 
and made into powder. Rosella 
powder is extracted with water, 
methanol and ethanol and the 
mixture is centrifuged, filtered, 
evaporated to obtain a dry 
extract.

Laboratory 
experiments

Rosella samples were made 
into powder by drying. Then 
it is extracted using several 
solvents. The concentrated 
extract is filtered and 
evaporated to obtain a dry 
extract. Sample extracts 
were tested for total phenolic 
content, flavonoid content, 
DPPH radical scavenger test, 
and antioxidant activity test.

Rosella extract is reported to 
contain many polyphenolic and 
flavonoid compounds which 
contribute to antioxidant activity.

Ratna et al. 
(2018)

25 Male rats weighing 150-180 
g were grouped into 5 groups, 
namely negative control rat 
group (standard feed without 
rosella extract), positive group 
(hot feed without rosella 
extract), treatment group 1 
rosella extract 200 mg.kg/BW 
(R1), treatment group 2 rosella 
extract 300 mg.kg/BW (R2), and 
treatment group 3 rosella extract 
400 mg.kg/BW (R3).

Experimental Subjects were given rosella 
supplements orally for 4 weeks 
according to the dosage. Next, 
the subject’s internal organs 
were taken for further analysis 
such as measuring serum 
CML, measuring IL-6 and 
amyloid. 

Giving rosella supplements to 
subjects can increase serum 
CML levels, reduce IL-6 levels 
significantly, and reduce amyloid 
levels significantly. So this supple
ment has the potential to reduce 
oxidative damage and increase 
antioxidant performance.

Ujianti et al. 
(2023)

Rosella extract samples were 
given to subjects orally, where 
30 male Sprague-Dawley rats 
were grouped into 6 groups and 
given the following treatment: 
(1) normal control group, (2) 
vitamin B12 restricted diet 
group without rosella extract, 
and (3) group limited diet 
vitamin B12 + rosella extract.

Experimental Subjects were given rosella 
extract supplementation at a 
dose of 400 mg/kg/weight/
day for 8 and 16 weeks. After 
that, the subjects’ organs and 
blood samples were taken for 
histological and biochemical 
analysis. 

The results of phytochemical 
analysis show that rosella extract 
contains bioactive compounds such 
as flavonoids, saponins, tannins, 
triterpenoids and quinones. Rosella 
extract supplementation can sig
nificantly reduce levels of pro-
inflammatory cytokines and increase 
anti-inflammatory cytokines, reduce 
levels of TNF-α and IL-6, and increase 
levels of IL-10 and Nuclear-erythroid-2 
Associated Factor 2 (NRF2). So it can 
be concluded that rosella extract is able 
to reduce inflammation and reduce 
oxidative stress.

stage, 357 articles from the Science Direct, Web of Science, 
and Pubmed databases were identified. Next, in the second 
stage, 129 articles were screened based on the suitability 
of the title and abstract. In the third stage, 22 articles were 
ordered for further processing. At this stage, we filter based 
on the overall suitability of the article. Then in the final 
stage 8 articles were selected that met the inclusion criteria 
and analyzed for this systematic observation. For standard 
operations, this study follows the Preferred Reporting 
Items for Systematic reviews and Meta-Analyses (PRISMA) 
assessment.

Results
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Discussion

The main research objective of this systematic review is 
to analyze and highlight the potential of rosella in reducing 
oxidative stress and inflammation after physical exercise. 
Rosella flower with the Latin name “Hibiscus sabdariffa L.” 
is a plant that is found in tropical countries such as Brazil, 
the Philippines, Hawaii, the Caribbean, and Australia, as 
well as places such as India, Malaysia, Thailand, Indonesia, 
and China. Rosella belongs to the Malvaceae family and 
more than 300 species of rosella have been identified. The 
morphology of this plant is that it has a maximum height of 
2.5 m, the stem is dark red and cylindrical in shape, the leaves 
are deeply lobed, 3-5 alternate with a length of 8-15 cm, and 
the edges of the leaves have teeth. The flowers are 8-12 cm in 
diameter, found singly in the terminals or axils of the leaves, 
white to pale yellow with a dark red spot at the base of each 
petal, and have sturdy fleshy petals at the base, 1-2 cm wide, 
expanding to 3-3.5 cm , fleshy and bright red when the fruit 

Author Sample Characteristics Study Design Intervention Results
Marhuenda 
et al. (2020)

84 sedentary and healthy 
subjects were given rosella 
extract supplements and a 
placebo for 84 days. Subjects 
were divided into 2 groups, 
namely the placebo group and 
the rosella extract group.

Experimental Samples of rosella extract 
and placebo were given 
orally to subjects according 
to the dosage for 84 days. 
Then the subjects were asked 
to do physical exercise and 
blood samples were taken 
for analysis processes such 
as measuring LDL, HDL, 
triglycerides and total 
cholesterol.

It was reported that rosella extract 
caused a decrease in LDL and 
cholesterol after consumption by 
the subjects. Rosella extract as a 
source of bioactive compounds 
has a high polyphenol content so 
it has the potential for antioxidant 
and anti-inflammatory activity. 
In addition, this compound has 
been proven to be able to reduce 
oxidative stress and inhibit the 
increase in triglycerides and 
inflammatory adipokines.

Santoso et 
al., (2019)

Rosella extract was given orally 
to subjects at a dose of 500 mg/kg 
BW 5 times a week for 11 weeks. 
Subjects were 25 male Wistar rats 
weighing 200-250 g, divided into 
5 groups, namely: control group 
(C), control + rosella extract 
(C+HSL), excessive training 
(OT), excessive training + rosella 
extract (OT+HSL), and aerobic 
(A).

Experimental Rosella extract supplemen
tation at a dose of 500 mg/
kg was given to subjects for 
11 weeks according to group 
division. Subjects did physical 
exercise and then samples of 
the subject’s organs were taken 
to measure IL-6 and TNF-α 
levels.

The results of this study report that 
rosella extract can reduce levels of 
TNF-α and IL-6 significantly. This 
is due to the presence of bioactive 
compounds such as quercetin 
and anthocyanins which have the 
potential to act as antioxidants and 
anti-inflammatory.

Anel, 
Subapriya 
& Singh 
(2019)

Rosella petals are washed, 
dried, and ground into powder. 
Then it was made into a drink 
supplement which was given to 
30 athletes aged 15-19 years (20 
boys and 10 girls). Subjects were 
divided into 2 groups, namely 
the experimental group and the 
placebo group.

Experimental Rosella supplementation was 
given to athletes orally at a 
dose of 240 mL before and 
after physical exercise for 
90 days. Fitness parameters 
(vertical jumps, sit ups, long 
jumps) and blood samples 
were taken to analyze 
antioxidant levels.

Rosella extract supplementation 
can increase the subject’s blood 
hemoglobin by significantly 
reducing serum Malondialdehyde 
(MDA) levels. So this extract has 
the potential to reduce oxidative 
stress and has antioxidant activity.

Mohamed et 
al. (2022)

Rosella flowers are dried and 
ground into powder, then 
extracted. Rosella extract was 
administered orally to 15 male 
Sprague-Dawley rats. 

Experimental Rosella extract supplemen
tation was given to subjects 
orally. Then the extract 
was tested for antioxidant 
activity (lipid peroxidation, 
GSH, SOD, catalase 
activity), phenolic content, 
spectrophotometric analysis, 
and antidiabetic activity test. 

Rosella extract contains high levels 
of polyphenolic compounds. This 
compound has strong potential 
as an antioxidant that can capture 
free radicals (DPPH), inhibit nitric 
oxide (NO) radicals, and increase 
iron ion-reducing power (FRAP). 
This extract can also increase SOD 
levels and reduce MDA levels, 
thereby reducing oxidative stress.

is ripe (Figure 1) (Riaz & Chopra, 2018; Jamrozik, Borymska 
& Kaczmarczyk-Żebrowska, 2022; Wang et al., 2022; Sapian 
et al., 2023). 

Rosella flower petals have the potential to treat vari-
ous diseases such as cardiovascular disease, diabetes, obe-
sity, coughs, hypercholesterolemia, hypertension, kidney 
and skin diseases, and digestive disorders. Rosella flower 
petals are known for their therapeutic potential which is 
rich in protein (5.5-9.14%), carbohydrates (7.4-12.3%), and 
fat (0.47-1.32%) (Singh et al., 2021; Mohamed et al., 2022). 
Apart from being rich in dietary fiber, rosella is known to 
contain various bioactive compounds such as polyphenols 
(flavonoids, phenolic acids, anthocyanins, and tannins), 
pectin, polysaccharides, carotenoids, and non-phenolic 
organic acids, which are responsible for various biological 
and pharmacological functions such as anti-hyperglycemic, 
anti-hyperlipidemia, anti-hypertension, antioxidant, anti-
inflammatory, anti-fibrosis, antimicrobial, anticarcinogenic, 
hepatoprotective and antidiabetic, which can be seen in full 

Table 1. Continued
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Fig. 2. Roselle plant (Riaz & Chopra, 2018; Sapian et al., 2023)

 

Table 2. Active chemical compounds in Hibiscus sabdariffa

Chemical Groups Active Compounds Structure
Anthocyanins delphinidin-3-sambubioside cyanidin-3-

sambubioside
delphinidin-3-glycoside cyanidin-3-
glycoside

Flavonoids quercetin, hibiscetin (hibiscetin-3-
glucoside), sabdaritrin, gossypitrin, and 
other gossypetin glycosides, luteolin, rutin

Phenolic acids chlorogenic acid, protocatechuic acid, 
caffeic acid, gallic acid

Non-phenolic organic acids hibiscus acid, hydroxy citric acid, malic 
acid, ascorbic acid, oxalic acid, succinic 
acid, tartaric acid, arachidic acid, citric 
acid, pelargonic acid

Tannins no specific name indicated

Polysaccharides (Sugars) galactose, galacturonic acid, rhamnose, 
arabinose, glucose, mannose, xylose, 
pectins

Triterpenoids α-amyrin, lupeol

Others calcium, magnesium, iron, trace elements, 
vitamins, and polyphenols

-

in Table 2 and Figure 3 (Frank et al., 2012; Jamrozik, Borym-
ska & Kaczmarczyk-Żebrowska, 2022; Sapian et al., 2023)

It has been found that the phytochemical components 
in rosella have strong antioxidant qualities which have the 
ability to prevent the negative effects of oxidative stress. 
Antioxidants are responsible for scavenging free radicals 
thereby preventing oxidation. Antioxidant activity can be 
attributed to the presence of phenolic acids and flavonoids 
(Hossain, Dave & Shahidi, 2022). Based on research by 
(Sapian et al., 2023) reported that rosella extract given to 
obese mice was able to reduce oxidative stress by increasing 
superoxide dismutase (SOD) enzyme activity and glutathione 
(GSH) concentrations, as well as downregulating NOX2 and 
8-isoprostane gene expression. This is because phenolic acid, 
anthocyanin and flavonoid compounds can capture free 
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radicals such as reactive nitrogen species (RNS) and ROS, 
thereby inhibiting oxidative stress. 

Hibiscus acid, hydroxycitric acid, malic acid, ascorbic 
acid, oxalic acid, succinic acid, tartaric acid, arachidic acid, 
and citric acid are the most significant organic acids in 
roselle. This compound can reduce oxidation and encourage 
the production of the anti-inflammatory cytokine IL10, 
which in turn inhibits pro-inflammatory cytokines such as 
IL-6 and TNF-α. Therefore, roselle has strong antioxidant 
properties that can reduce cardiovascular inflammation and 
have cardioprotective effects (Sapian et al., 2023). In addition, 
polyphenols are also responsible for the antioxidant effects 
of Rosella. Delphinidin-3-sambubioside and cyanidin-3-
sambubioside are the two most significant anthocyanins 
found in roselle. The most significant flavonoids that have 
been extracted from roselle are luteolin, gossypitrin and 
various glycosides gossypetin, sabdaritrin, quercetin, and 
hibiscetin (hibiscetin-3-glucoside). Along with many other 
phytochemicals, there are phenolic acids such as caffeic 
acid, protocatechuic acid, and chlorogenic acid. Glucose, 
mannose, xylose, rhamnose, arabinose, galactose and 
galacturonic acid make up the majority of sugars in roselle 
flower petals. Some authors also imply that in the petals 
there are triterpenoids such as α-amyrin and lupeol (Riaz 
& Chopra, 2018; Jamrozik, Borymska & Kaczmarczyk-
Żebrowska, 2022). 

Polyphenols have a benzene ring with one or more 
hydroxyl groups (-H2O) attached to it. According to their 
chemical structure, phenolic compounds are divided into five 
main classes, namely phenolic acids, flavonoids, stilbenes, 
lignin and condensed tannins. The class of polyphenols that 
accounts for 80% of all polyphenol chemicals are flavonoids. 
The framework of this class of polyphenols consists of two 

Fig. 3. Beneficial effects of different parts of roselle (Jamrozik, Borymska and Kaczmarczyk-Żebrowska, 2022)

aromatic rings (rings A and B) which are connected by three 
carbon atoms to form a heterocyclic ring C which has an oxy-
gen atom. Flavonoids are divided into six subclasses, namely 
flavones, isoflavones, flavonols, flavanols, flavanones, and 
anthocyanidins which can be seen in Figure 3. Polyphenols 
act in preventing and reducing the impact of oxidative stress 
originating from the presence of phenolic groups, 2-3 dou-
ble bonds, and 4 groups. -keto on the C ring, which allows 
free radical capture and metal chelation (Kruk et al., 2022). 
A  study reported that phenolic compounds are able to in-
hibit oxidation, mediate anti-inflammatory actions by block-
ing the MAPK signaling pathway, inhibit the synthesis of 
pro-inflammatory cytokines, especially nitric oxide synthase 
(iNOS), nitric acid (NO), TNF-α, interleukin-1β ( IL-1β), and 
prostaglandin E2 (PGE2) (Hossain, Dave & Shahidi, 2022).

Regular physical activity practice has been proven 
to be able to maintain health by increasing immunity, 
reducing the risk of various diseases such as diabetes, 
osteoporosis, cancer, Alzheimer’s, cardiovascular disease, 
and so on. However, intense and irregular exercise actually 
causes inflammation, oxidative stress, muscle damage and 
injury, which are associated with the toxic effects of free 
radicals (FR) (Souissi et al., 2020; Taherkhani, Suzuki & 
Castell, 2020; Daniela et al., 2022). Reactive oxygen species 
(ROS) are produced in large amounts during exercise. This 
species plays a significant physiological function in exercise 
adaptation. However, these ROS will increase in large 
amounts if physical exercise is carried out for a long period 
of time and excessively, causing an imbalance in antioxidant 
defenses, which ultimately results in oxidative stress (Martins 
et al., 2020). Oxidative stress occurs due to an imbalance 
between the production of free radicals in the body and 
the body’s capacity to detoxify free radicals by neutralizing 
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their damaging effects through antioxidant mechanisms. 
Malondialdehyde (MDA), a major marker of lipid oxidation, 
is one of the end products of the oxidation process that can 
be used to identify this phenomenon. Numerous studies 
report that oxidative stress can cause a number of problems 
for athletes, including fatigue, inflammation, and muscle 
injury (Hadi et al., 2017). 

Microtrauma/muscle injury can be healed adaptively 
through an inflammatory process. However, continuous 
intense exercise causes chronic inflammation. This inflam-
matory process can interfere with an athlete’s recovery by 
developing muscle pain during physical exercise. Therefore, 
an important strategy for post-exercise recovery is needed, 
where muscle fibers produce and release pro-inflammatory 
myokines such as IL-6 when physically active. In inflamma-
tory situations, other myokines such as TNF-α and IL-10 are 
also expressed (Santoso et al., 2019; Porto et al., 2023; Volpe-
Fix et al., 2023). TNF-α is one part of the pro-inflammatory 
cytokines that trigger muscle pain (Fernández-Lázaro et 
al., 2020; Ayubi et al., 2022; Nanavati et al., 2022). TNF-α 
produced by heart cells is responsible for the inflammatory 
response to stress (Santoso et al., 2019). Nuclear factor E2 
(NRF2)-mediated signaling pathway controls the inhibition 
of oxidative stress. NRF2 is an important transcription factor 
that controls the expression of several antioxidant enzymes, 
ultimately increasing the body’s capacity to defend against 
free radicals (Wang et al., 2021).

Various diseases related to oxidative stress, such as heart 
disease, neurological disease, cancer, diabetes mellitus, and 
uncontrolled inflammatory processes due to intense exer-
cise can be prevented or treated with chemicals containing 
phenolic compounds. This compound is believed to have 
the capacity to scavenge free radicals and function as an an-
tioxidant and anti-inflammatory which can reduce oxida-
tive stress, thus helping athletes in the post-exercise recovery 
process (Mason et al., 2020; Rojano-Ortega, 2021). Phenolic 
compounds can inhibit enzymes that cause ROS to become 
highly oxidized and reduce the amount of ROS produced 
(Aatab et al., 2023). In addition, the production of IL-6 and 
TNF-α can be suppressed through the use of quecetin and 
anthocyanin compounds. IL-6 production can be inhibited 

 

Fig. 4. Chemical structure of flavonoids and their  
main subclasses

by quercetin through the regulatory effect of p38-mitogen-
activated protein kinase (p38-MAPK). The expression of 
TNF-α can also be suppressed by this compound through 
reducing NF-kβ gene expression and decreasing Iκβα and 
Iκββ phosphorylation so that quercetin can reduce NF-κβ ac-
tivation. Anthocyanin compounds can also inhibit the pro-
duction of nitric oxide, rostaglandin E2, TNF-α, and IL-6. 
Anthocyanins have been reported to reduce the formation of 
reactive oxygen species, which in turn reduces MAPK activa-
tion and inflammatory cytokine production. Anthocyanins 
reduce the synthesis of proinflammatory mediators such as 
IL-6 and TNF-α by blocking the translocation of NF-κβ from 
the cytosol to the nucleus and preventing the phosphoryla-
tion of Iκβ (Santoso et al., 2019). One natural product that 
contains this bioactive is rosella. Rosella has antioxidant and 
anti-inflammatory properties and can be an intervention 
strategy in reducing oxidative stress and controlling uncon-
trolled inflammatory processes due to intense exercise.

The idea that rosella contains antioxidant properties and 
reduces oxidative stress is supported by a study by (Khon-
grum et al., 2022) who reported that rosella extract contains 
many polyphenols, anthocyanins, quercetin and gallic acid 
which contribute to lowering lipids and inhibiting LDL-C 
oxidation through antioxidant activity. Oxidative stress can 
be inhibited by using polyphenolic compounds. In this study, 
the natural active ingredients in rosella supplementation 
were able to reduce maloddialdehyde (MDA) and increase 
glutathione (GSH) which contributed to reducing oxida-
tive stress and reducing tumor necrosis factor-α (TNF-α) 
which provided an anti-inflammatory effect. This research 
is also strengthened by a laboratory study which reports that 
rosella extract has potential for antioxidant activity. This 
observation is supported by the high levels of polyphenols 
and flavonoids contained in rosella. The main polyphenolic 
compounds from this extract are delphinidin 3-O-sambu-
bioside chloride and cyanidin 3-O-sambubioside chloride 
which are classified as anthocyanin compounds. In addition, 
antioxidant activity can be seen from the significant increase 
in DPPH values ​​through scavenging free radicals thereby 
inhibiting oxidative stress (Singh et al., 2021).

Furthermore, the results of other research show that 
rosella extract has strong antioxidant properties due to the 
presence of active compounds such as flavonoids, alkaloids, 
anthocyanins, bsitosterol, and ascorbic acid. Delphinidin 
3-sambubioside (DP3-Sam), an anthocyanin compound, has 
a higher antioxidant effect than other antioxidants because it 
is able to inhibit the expression of inflammatory mediators. 
The compounds contained in rosella extract are able to reduce 
iNOS, IL-6, NO, MCP-1, and TNF-α by downregulating 
the NF-kB and MEK1/2 – ERK1/2 signal pathways and by 
inhibiting free radicals. Antiocyanins are also able to reduce 
Aβ levels through scavenging free radicals and reducing ROS, 
thereby detoxifying oxidative damage and strengthening 
antioxidant action (Ratna et al., 2018). Research by (Ujianti 
et al., 2023) reported that rosella extract can inhibit the 
formation of homocysteine ​​which causes oxidative stress. 
This is caused by rosella extract which contains several 
bioactive compounds such as flavonoids, quinones, tannins, 
triterpenoids and saponins. This compound is believed 
to have antioxidant and anti-inflammatory activity by 
capturing ROS and free radicals, reducing reactive O2, and 
preventing the formation of free radicals. Rosella extract 
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supplementation is responsible for increasing antioxidant 
defense and reducing lipid peroxidation against oxidative 
stress through the NRF2 signaling pathway. This extract can 
reduce pro-inflammatory cytokines such as TNF-α and IL-6 
by inhibiting the development of NAFLD and increasing 
anti-inflammatory cytokines such as IL-10. 

Additionally, research studies by (Marhuenda et al., 
2020) revealed that rosella extract contains polyphenolic 
compounds, namely quercetin-3-O-β-D-glucuronide and 
aglycone, which are responsible for inhibiting the increase 
in triglycerides, inflammatory adipokines, and free radicals 
that cause oxidative stress. Quercetin can inhibit TNF-α gene 
expression by modulating NF-κβ. So this extract has the po-
tential for antioxidant and anti-inflammatory activity. This 
research is strengthened by (Santoso et al., 2019) who report-
ed that rosella extract has antioxidant and anti-inflammatory 
properties because it contains polyphenolic compounds such 
as quercetin and anthocyanin. This compound can reduce 
pro-inflammatory mediators by inhibiting IL-6 production 
and reducing TNF-α expression by reducing NF-κβ activa-
tion. Anthocyanins also play a role in reducing ROS pro-
duction thereby reducing the production of inflammatory 
cytokines. So it was concluded that rosella extract supplemen-
tation had a protective effect against chronic inflammation.

Other research by (Anel, Subapriya and Singh, 2019) 
strengthens reports that rosella extract supplements contain 
phytochemicals such as flavonoids, tannins, alkaloids, sapo-
nins and anthraquinones which have the potential to act as an-
tioxidants. This antioxidant property can reduce serum MDA 
levels so that it can reduce oxidative stress in athletes after 
physical exercise. In addition, research by (Mohamed et al., 
2022) shows that rosella extract supplementation has high an-
tioxidant and antidiabetic potential due to its high polyphenol 
content. This antioxidant property plays a role in inhibiting ox-
idative stress damage through the donation of hydrogen atoms 
by phenolic compounds to free radicals thereby breaking the 
cycle of ROS formation. The increase in GSH levels which acts 
as a defense against free radicals after administration of rosella 
extract shows its anti-oxidative ability. In addition, rosella ex-
tract is able to increase SOD activity, thereby showing anti-
oxidative ability and reducing oxidative stress. With increasing 

levels of SOD, GSH, and catalase activity, MDA levels decrease 
due to the antioxidant properties of this rosella extract. 

So, the polyphenol content (phenolic acids, flavonoids 
and anthocyanins) contained in rosella has antioxidant and 
anti-inflammatory properties which have the potential to re-
duce oxidative stress and inflammation due to intense exercise. 
Furthermore, for more details regarding the benefits of rosella 
in reducing oxidative stress and inflammation, see Figure 5. 

Conclusions

The polydenol compounds such as flavonoids, phenolic 
acids and anthocyanins found in rosella have anti-oxidant 
properties which can reduce oxidative stress. In this case, 
rosella extract shows its ability as an anti-oxidative through 
donating hydrogen atoms by phenolic compounds to free 
radicals thereby breaking the cycle of ROS formation. The 
natural active ingredients in rosella flowers are able to reduce 
MDA and increase GSH which contributes to reducing 
oxidative stress and reducing TNF-α which provides an anti-
inflammatory effect in athletes after physical exercise. The 
compounds contained in rosella extract are able to reduce 
iNOS, IL-6, NO, MCP-1, and TNF-α by downregulating 
the NF-kB and MEK1/2 – ERK1/2 signal pathways and by 
inhibiting free radicals. Antiocyanins are also able to reduce 
Aβ levels through scavenging free radicals and reducing ROS, 
thereby detoxifying oxidative damage and strengthening 
antioxidant work. We recommend that rosella can be used 
in individuals to reduce oxidative stress and inflammation 
caused by physical activity and intense exercise.

Acknowledgments

The authors would like to thank the support from Uni-
versitas Negeri Surabaya, Universitas Airlangga, Universitas 
Negeri Padang, Sultan  Idris Education University, and Taiz 
University. 

Conflicts of Interest

The authors declare no conflict of interest.

Fig. 5. Mechanism of Action of Rosella Flowers to Reduce Oxidative Stress and Inflammation



177

Ayubi, N., Padmasari, D. F., Syafawi, A., Mario, D. T.,  Ming, J. W., Aljunaid, M., Pranoto, N. W.,   & Komaini, A. (2024). Potential of 
Polyphenolic Compounds in Rosella Flowers on Reducing Oxidative Stress and Inflammation After Exercise: A Systematic Review

References

Taherkhani, S., Suzuki, K., & Castell, L. (2020). A Short 
Overview of Changes in Inflammatory Cytokines and 
Oxidative Stress in Response to Physical Activity and 
Antioxidant Supplementation. Antioxidants, 9(9), 886. 
https://doi.org/10.3390/antiox9090886

Daniela, M., Catalina, L., Ilie, O., Paula, M., Daniel-Andrei, 
I., & Ioana, B. (2022). Effects of Exercise Training on 
the Autonomic Nervous System with a Focus on Anti-
Inflammatory and Antioxidants Effects. Antioxidants, 
11(2), 350. https://doi.org/10.3390/antiox11020350

Amiri, H., Shabkhiz, F., Pournemati, P., Saffar Kohneh 
Quchan, A. H., & Zeighami Fard, R. (2023). Swimming 
exercise reduces oxidative stress and liver damage indices 
of male rats exposed to electromagnetic radiation. Life 
Sciences, 317, 121461.  
https://doi.org/10.1016/j.lfs.2023.121461

Souissi, W., Bouzid, M. A., Farjallah, M. A., Ben Mahmoud, 
L., Boudaya, M., Engel, F. A., & Sahnoun, Z. (2020). 
Effect of Different Running Exercise Modalities on Post-
Exercise Oxidative Stress Markers in Trained Athletes. 
International Journal of Environmental Research and 
Public Health, 17(10), 3729.  
https://doi.org/10.3390/ijerph17103729

Kruk, J., Aboul-Enein, B. H., Duchnik, E., & Marchlewicz, M. 
(2022). Antioxidative properties of phenolic compounds 
and their effect on oxidative stress induced by severe 
physical exercise. The Journal of Physiological Sciences, 
72(1), 19. https://doi.org/10.1186/s12576-022-00845-1

Merrigan, J. J., & Jones, M. T. (2021). Acute Inflammatory, 
Cortisol, and Soreness Responses to Supramaximal 
Accentuated Eccentric Loading. Journal of Strength and 
Conditioning Research, 35(1), S107–S113.  
https://doi.org/10.1519/JSC.0000000000003764

El Assar, M., Álvarez-Bustos, A., Sosa, P., Angulo, J., & 
Rodríguez-Mañas, L. (2022). Effect of Physical Activity/
Exercise on Oxidative Stress and Inflammation in Muscle 
and Vascular Aging. International Journal of Molecular 
Sciences, 23(15), 8713.  
https://doi.org/10.3390/ijms23158713

Bindu, S., Mazumder, S., & Bandyopadhyay, U. (2020). 
Non-steroidal anti-inflammatory drugs (NSAIDs) 
and organ damage: A current perspective. Biochemical 
Pharmacology, 180, 114147.  
https://doi.org/10.1016/j.bcp.2020.114147

Ayubi, N., Kusnanik, N. W., Herawati, L., Muhammad, H. N., 
Komaini, A., Nashrudin Bin Naharudin, M., Kusuma, D. 
A., Kartiko, D. C., Siantoro, G., & Firmansyah, A. (2023). 
Curcumin: The active compound in turmeric has the 
potential to reduce pain intensity and increase range of 
motion during exercise-induced muscle damage. Retos, 
49, 374–378. https://doi.org/10.47197/retos.v49.98671

Jamurtas, A. (2018). Exercise-Induced Muscle Damage and 
Oxidative Stress. Antioxidants, 7(4), 50.  
https://doi.org/10.3390/antiox7040050

Fern, D., & Mielgo-Ayuso, J. (2020) Modulation of Exercise-
Induced Muscle Damage, Inflammation, and Oxidative 
Markers by Curcumin Supplementation in a Physically 
Active Population: A Systematic Review. Nutrients, 12(2), 
501.

Canals-Garzón, C., Guisado-Barrilao, R., Martínez-
García, D., Chirosa-Ríos, I. J., Jerez-Mayorga, D., & 
Guisado-Requena, I. M. (2022). Effect of Antioxidant 
Supplementation on Markers of Oxidative Stress and 

Muscle Damage after Strength Exercise: A Systematic 
Review. International Journal of Environmental Research 
and Public Health, 19(3), 1803.  
https://doi.org/10.3390/ijerph19031803

Mason, S. A., Trewin, A. J., Parker, L., & Wadley, G. D. (2020). 
Antioxidant supplements and endurance exercise: 
Current evidence and mechanistic insights. Redox 
Biology, 35, 101471.  
https://doi.org/10.1016/j.redox.2020.101471

Rojano-Ortega, D. (2021). Regular, but not acute, green tea 
supplementation increases total antioxidant status and 
reduces exercise-induced oxidative stress: A systematic 
review. Nutrition Research, 94, 34–43.  
https://doi.org/10.1016/j.nutres.2021.08.004

Zhang, Z., Li, X., Sang, S., McClements, D. J., Chen, L., Long, 
J., Jiao, A., Jin, Z., & Qiu, C. (2022). Polyphenols as Plant-
Based Nutraceuticals: Health Effects, Encapsulation, 
Nano-Delivery, and Application. Foods, 11(15), 2189. 
https://doi.org/10.3390/foods11152189

Rudrapal, M., Khairnar, S. J., Khan, J., Dukhyil, A. B., Ansari, 
M. A., Alomary, M. N., Alshabrmi, F. M., Palai, S., Deb, P. 
K., & Devi, R. (2022). Dietary Polyphenols and Their Role 
in Oxidative Stress-Induced Human Diseases: Insights 
Into Protective Effects, Antioxidant Potentials and 
Mechanism(s) of Action. Frontiers in Pharmacology, 13, 
806470. https://doi.org/10.3389/fphar.2022.806470

Platzer, M., Kiese, S., Herfellner, T., Schweiggert-Weisz, U., 
& Eisner, P. (2021). How Does the Phenol Structure 
Influence the Results of the Folin-Ciocalteu Assay? 
Antioxidants, 10(5), 811.  
https://doi.org/10.3390/antiox10050811

O’Connor, E., Mündel, T., & Barnes, M. J. (2022). Nutritional 
Compounds to Improve Post-Exercise Recovery. 
Nutrients, 14(23), 5069.  
https://doi.org/10.3390/nu14235069

Singh, M., Thrimawithana, T., Shukla, R., & Adhikari, B. 
(2021). Extraction and characterization of polyphenolic 
compounds and potassium hydroxycitrate from Hibiscus 
sabdariffa. Future Foods, 4, 100087.  
https://doi.org/10.1016/j.fufo.2021.100087

Jin, H.-M., Dang, B., Zhang, W.-G., Zheng, W.-C., & Yang, 
X.-J. (2022). Polyphenol and Anthocyanin Composition 
and Activity of Highland Barley with Different Colors. 
Molecules, 27(11), 3411.  
https://doi.org/10.3390/molecules27113411

Faculty of Medicine, University of Brawijaya, Ratna, A. P., 
Soeharto, S., Widjajanto, E., Falyani, S. A., & Batmomolin, 
P. B. (2018). Rosella Flower Extract Prevent Increasing 
Of Interleukin-6 And Amyloid-Levels In Brain Tissue Of 
Heated Diet-Treated Rats. The Journal of Experimental 
Life Sciences, 8(2), 119–125.  
https://doi.org/10.21776/ub.jels.2018.008.02.09

Jamrozik, D., Borymska, W., & Kaczmarczyk-Żebrowska, I. 
(2022). Hibiscus sabdariffa in Diabetes Prevention and 
Treatment—Does It Work? An Evidence-Based Review. 
Foods, 11(14), 2134.  
https://doi.org/10.3390/foods11142134

Khongrum, J., Yingthongchai, P., Boonyapranai, K., 
Wongtanasarasin, W., Donrung, N., Sukketsiri, W., 
Prachansuwan, A., & Chonpathompikunlert, P. (2022). 
Antidyslipidemic, Antioxidant, and Anti-inflammatory 
Effects of Jelly Drink Containing Polyphenol-Rich Roselle 
Calyces Extract and Passion Fruit Juice with Pulp in 

https://doi.org/10.3390/antiox9090886
https://doi.org/10.3390/antiox11020350
https://doi.org/10.1016/j.lfs.2023.121461
https://doi.org/10.3390/ijerph17103729
https://doi.org/10.1186/s12576-022-00845-1
https://doi.org/10.1519/JSC.0000000000003764
https://doi.org/10.3390/ijms23158713
https://doi.org/10.1016/j.bcp.2020.114147
https://doi.org/10.47197/retos.v49.98671
https://doi.org/10.3390/antiox7040050
https://doi.org/10.3390/ijerph19031803
https://doi.org/10.1016/j.redox.2020.101471
https://doi.org/10.1016/j.nutres.2021.08.004
https://doi.org/10.3390/foods11152189
https://doi.org/10.3389/fphar.2022.806470
https://doi.org/10.3390/antiox10050811
https://doi.org/10.3390/nu14235069
https://doi.org/10.1016/j.fufo.2021.100087
https://doi.org/10.3390/molecules27113411
https://doi.org/10.21776/ub.jels.2018.008.02.09
https://doi.org/10.3390/foods11142134


ISSN 1993-7989. eISSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 24, Num. 1

178

Adults with Dyslipidemia: A Randomized, Double-Blind, 
Placebo-Controlled Trial. Oxidative Medicine and Cellular 
Longevity, 2022, 1–12.  
https://doi.org/10.1155/2022/4631983

Sapian, S., Ibrahim Mze, A. A., Jubaidi, F. F., Mohd Nor, N. A., 
Taib, I. S., Abd Hamid, Z., Zainalabidin, S., Mohamad 
Anuar, N. N., Katas, H., Latip, J., Jalil, J., Abu Bakar, N. F., 
& Budin, S. B. (2023). Therapeutic Potential of Hibiscus 
sabdariffa Linn. In Attenuating Cardiovascular Risk 
Factors. Pharmaceuticals, 16(6), 807.  
https://doi.org/10.3390/ph16060807

Ujianti, I., Sianipar, I. R., Prijanti, A. R., Hasan, I., Arozal, W., 
Jusuf, A. A., Wibowo, H., Prihartono, J., Amani, P., & 
Santoso, D. I. S. (2023). Effect of Roselle Flower Extract 
(Hibiscus sabdariffa Linn.) on Reducing Steatosis and 
Steatohepatitis in Vitamin B12 Deficiency Rat Model. 
Medicina, 59(6), 1044.  
https://doi.org/10.3390/medicina59061044

Marhuenda, J., Perez-Piñero, S., Victoria-Montesinos, D., 
Abellán-Ruiz, M. S., Caturla, N., Jones, J., & López-
Román, J. (2020). Correction: Marhuenda, J., et al. A 
Randomized, Double-Blind, Placebo Controlled Trial 
to Determine the Effectiveness a Polyphenolic Extract 
(Hibiscus sabdariffa and Lippia citriodora) in the 
Reduction of Body Fat Mass in Healthy Subjects. Foods 
2020, 9(1), 55. Foods, 9(3), 279.  
https://doi.org/10.3390/foods9030279

Santoso, D. I. S., Yunita, S., Paramita, N., Andraini, T., 
Kartinah, N. T., Bayani, G. F. E., & Ilyas, E. I. I. (2019). 
Effect Of Hibiscus Sabdariffa Linn On Il-6 And Tnf- Α 
Levels In Overtrained Rat Heart. International Journal of 
Applied Pharmaceutics, 42–45.  
https://doi.org/10.22159/ijap.2019.v11s6.33535

Riaz, G., & Chopra, R. (2018). A review on phytochemistry 
and therapeutic uses of Hibiscus sabdariffa L. Biomedicine 
& Pharmacotherapy, 102, 575–586.  
https://doi.org/10.1016/j.biopha.2018.03.023

Wang, D., Nagata, M., Matsumoto, M., Amen, Y., Wang, D., 
& Shimizu, K. (2022). Potential of Hibiscus sabdariffa 
L. and Hibiscus Acid to Reverse Skin Aging. Molecules, 
27(18), 6076. https://doi.org/10.3390/molecules27186076

Mohamed, A. I., Salau, V. F., Erukainure, O. L., & Islam, Md. S. 
(2022). Hibiscus sabdariffa L. polyphenolic‐rich extract 
promotes muscle glucose uptake and inhibits intestinal 
glucose absorption with concomitant amelioration of 
Fe 2+ ‐induced hepatic oxidative injury. Journal of Food 
Biochemistry, 46(12). https://doi.org/10.1111/jfbc.14399

Frank, T., Netzel, G., Kammerer, D. R., Carle, R., Kler, A., 
Kriesl, E., Bitsch, I., Bitsch, R., & Netzel, M. (2012). 
Consumption of Hibiscus sabdariffa L. aqueous extract 
and its impact on systemic antioxidant potential in 
healthy subjects. Journal of the Science of Food and 
Agriculture, 92(10), 2207–2218.  
https://doi.org/10.1002/jsfa.5615

Anel, T.C., Subapriya, S., & Singh, T.I. (2019). Influence of 
Hibiscus sabdariffa Linn. calyces drink on fitness and 
blood parameter on Thang-Ta athletes from Manipur. The 
Pharma Innovation Journal, 8(6), 1019–1023.

Hossain, A., Dave, D., & Shahidi, F. (2022). Antioxidant 
Potential of Sea Cucumbers and Their Beneficial Effects 
on Human Health. Marine Drugs, 20(8), 521.  
https://doi.org/10.3390/md20080521

Martins, N. C., Dorneles, G. P., Blembeel, A. S., Marinho, J. P., 
Proença, I. C. T., Da Cunha Goulart, M. J. V., Moller, G. 
B., Marques, E. P., Pochmann, D., Salvador, M., Elsner, V., 
Peres, A., Dani, C., & Ribeiro, J. L. (2020). Effects of grape 
juice consumption on oxidative stress and inflammation 
in male volleyball players: A randomized, double-
blind, placebo-controlled clinical trial. Complementary 
Therapies in Medicine, 54, 102570.  
https://doi.org/10.1016/j.ctim.2020.102570

Hadi, A., Pourmasoumi, M., Kafeshani, M., Karimian, J., 
Maracy, M. R., & Entezari, M. H. (2017). The Effect 
of Green Tea and Sour Tea ( Hibiscus sabdariffa L.) 
Supplementation on Oxidative Stress and Muscle Damage 
in Athletes. Journal of Dietary Supplements, 14(3), 346–
357. https://doi.org/10.1080/19390211.2016.1237400

Porto, A. A., Gonzaga, L. A., Benjamim, C. J. R., & Valenti, 
V. E. (2023). Absence of Effects of L-Arginine and 
L-Citrulline on Inflammatory Biomarkers and Oxidative 
Stress in Response to Physical Exercise: A Systematic 
Review with Meta-Analysis. Nutrients, 15(8), 1995. 
https://doi.org/10.3390/nu15081995

Volpe-Fix, A. R., De França, E., Silvestre, J. C., & Thomatieli-
Santos, R. V. (2023). The Use of Some Polyphenols in 
the Modulation of Muscle Damage and Inflammation 
Induced by Physical Exercise: A Review. Foods, 12(5), 
916. https://doi.org/10.3390/foods12050916

Fernández-Lázaro, D., Mielgo-Ayuso, J., Seco Calvo, 
J., Córdova Martínez, A., Caballero García, A., & 
Fernandez-Lazaro, C. (2020). Modulation of Exercise-
Induced Muscle Damage, Inflammation, and Oxidative 
Markers by Curcumin Supplementation in a Physically 
Active Population: A Systematic Review. Nutrients, 12(2), 
501. https://doi.org/10.3390/nu12020501

Ayubi, N., Purwanto, B., Rejeki, P. S., Kusnanik, N. W., 
Herawati, L., Komaini, A., Mutohir, T. C., Nurhasan, N., 
Al Ardha, M. A., & Firmansyah, A. (2022). Effect of acute 
omega 3 supplementation reduces serum tumor necrosis 
factor-alpha (TNF-a) levels, pain intensity, and maintains 
muscle strength after high-intensity weight training. 
Retos, 46, 677–682.  
https://doi.org/10.47197/retos.v46.93720

Nanavati, K., Rutherfurd-Markwick, K., Lee, S. J., Bishop, N. 
C., & Ali, A. (2022). Effect of curcumin supplementation 
on exercise-induced muscle damage: A narrative review. 
European Journal of Nutrition, 61(8), 3835–3855.  
https://doi.org/10.1007/s00394-022-02943-7

Wang, Q., Shi, J., Zhong, H., Abdullah, Zhuang, J., Zhang, 
J., Wang, J., Zhang, X., & Feng, F. (2021). High-degree 
hydrolysis sea cucumber peptides improve exercise 
performance and exert antifatigue effect via activating the 
NRF2 and AMPK signaling pathways in mice. Journal of 
Functional Foods, 86, 104677.  
https://doi.org/10.1016/j.jff.2021.104677

Aatab, F., Bellali, F., Aboudamia, F. Z., Errhif, A., & Kharroubi, 
M. (2023). Phenolic compounds and in vitro antioxidant 
activity of spray-dried and freeze-dried aqueous extracts 
of sea cucumber (Holothuria tubulosa). Journal of Applied 
Biology & Biotechnology.  
https://doi.org/10.7324/JABB.2023.130990

https://doi.org/10.1155/2022/4631983
https://doi.org/10.3390/ph16060807
https://doi.org/10.3390/medicina59061044
https://doi.org/10.3390/foods9030279
https://doi.org/10.22159/ijap.2019.v11s6.33535
https://doi.org/10.1016/j.biopha.2018.03.023
https://doi.org/10.3390/molecules27186076
https://doi.org/10.1111/jfbc.14399
https://doi.org/10.1002/jsfa.5615
https://doi.org/10.3390/md20080521
https://doi.org/10.1016/j.ctim.2020.102570
https://doi.org/10.1080/19390211.2016.1237400
https://doi.org/10.3390/nu15081995
https://doi.org/10.3390/foods12050916
https://doi.org/10.3390/nu12020501
https://doi.org/10.47197/retos.v46.93720
https://doi.org/10.1007/s00394-022-02943-7
https://doi.org/10.1016/j.jff.2021.104677
https://doi.org/10.7324/JABB.2023.130990


179

Ayubi, N., Padmasari, D. F., Syafawi, A., Mario, D. T.,  Ming, J. W., Aljunaid, M., Pranoto, N. W.,   & Komaini, A. (2024). Potential of 
Polyphenolic Compounds in Rosella Flowers on Reducing Oxidative Stress and Inflammation After Exercise: A Systematic Review

Потенціал впливу поліфенольних сполук квітів розелли 
на зменшення оксидативного стресу та запалення після 
проведення фізичних вправ: cистематичний огляд
Новадрі Аюбі1ABE, Дьях Фітрія Падмасарі1ABD, Атіка Шафаві2ABD, Дебі Трі Маріо3ABD,  
Цзян Вен Мін4AB, Мохаммед Алджунаід5ABD, Нурідін Відья Праното3AB, Антон Комайні3ABD

1Сурабайський державний університет 
2Університет Айрланга 
3Падангський державний університет 
4Університет освіти імені Султана Ідріса 
5Університет Таїзу

Авторський вклад: A – дизайн дослідження; B – збір даних; C – статаналіз; D – підготовка рукопису; E – збір коштів

Реферат. Стаття: 11 с., 2 табл., 5 рис., 42 джерела.

Мета дослідження. Метою даного дослідження є аналіз та визначення потенціалу впливу квіток розелли на зменшен-
ня оксидативного стресу та запалення після фізичної активності.

Матеріали та методи. У дослідженні використовувався метод систематичного огляду шляхом пошуку в різних на-
укометричних базах даних журналів, таких як Scopus, Web of Science, Pubmed та Embase. Критеріями включення до да-
ного дослідження були статті, опубліковані за останні 5 років, а також статті, в яких розглядалися такі питання, як квіти 
розелли, оксидативний стрес, вільні радикали, запалення та фізичні вправи. Критеріями виключення в дослідженні були 
статті, опубліковані в недоброчесних журналах. Загалом було знайдено 357 статей з науковометричних баз даних Scopus, 
Web of Science Pubmed та Embase. Для даного систематичного огляду було відібрано та проаналізовано загалом 8 статей, 
які відповідали критеріям включення. Що стосується стандартних операцій, дане дослідження проводилося відповідно 
до оцінки «Переважні елементи звітності для систематичних оглядів і мета-аналізів» (PRISMA).

Результати. Результати даного систематичного оглядового дослідження свідчать, що вміст флавоноїдів у квітках 
розелли має антиоксидантні та протизапальні властивості, які потенційно сприяють зниженню оксидативного стресу та 
неконтрольованого запалення, спричиненого фізичною активністю та інтенсивним тренуванням.

Висновки. Квіти розелли володіють антиоксидантною дією, оскільки через фенольні сполуки передають атоми водню 
вільним радикалам, розриваючи таким чином цикл утворення АФК. Природні активні компоненти квітів розелли мають 
здатність зменшувати рівень МДА та підвищувати вміст GSH (глутатіону), що сприяє зменшенню оксидативного стресу 
та зниженню рівня TNF-α, який забезпечує протизапальний ефект у спортсменів після виконання фізичних навантажень.
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