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Abstract 
 

Introduction: Intense endurance exercises, while improving cardiovascular performance and positive 

metabolic adaptations, often lead to increased oxidative stress, systemic inflammation, and muscle 

damage. This can delay recovery and negatively affect optimal athletic performance. In this context, the 

use of natural nutritional interventions with antioxidant and anti-inflammatory properties—especially 

herbal supplements such as turmeric (Curcuma longa) and ginger (Zingiber officinale)—is expanding as 

a natural intervention. The main bioactive compounds in these plants, such as curcumin in turmeric and 

gingerol in ginger, effectively reduce inflammation, control muscle pain, and improve recovery. This is 

done by inhibiting inflammatory pathways including NF-κB and COX-2 and decreasing inflammation 

markers like CRP and IL-6. 

Methods: This study employed a systematic review method based on the PRISMA protocol. It examined 

published studies between 1992 and 2024 from reputable scientific databases including PubMed, Scopus, 

the Web of Science, Google Scholar, and SID. From the 200 initially identified articles, 72 studies met 

preliminary eligibility criteria. After applying the inclusion and exclusion criteria, 46 articles were 

selected for the final analysis. Inclusion criteria comprise human or animal studies focusing on the effects 

of turmeric and ginger on endurance performance, inflammation, muscle pain, and recovery.  

Results: The results showed that supplementation with turmeric and ginger significantly reduces 

delayed-onset muscle soreness (DOMS), lowers inflammatory marker levels, improves aerobic capacity, 

and facilitates muscle glycogen resynthesis. Moreover, some studies confirmed a synergistic effect of the 

combined consumption of these two herbs on enhancing anti-inflammatory responses and accelerating 

recovery. 

Conclusion: Based on this systematic review, turmeric and ginger supplementation appears to be a 

safe, natural, and effective nutritional strategy for improving endurance performance and recovery in 

athletes. However, there remains a need for more rigorously designed clinical trials to determine the 

optimal dosage, pharmaceutical form, and duration of use. 
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1. Introduction 

Maintaining physical capacity for an extended period 

of time requires effective energy management and 

inflammation control. Higgins et al. (2020) state that 

improving endurance performance and accelerating 

post-exercise recovery are major challenges for athletes 

because energy production, fuel consumption, and 

muscle damage directly impact performance. In Asia 

and the Middle East, herbal plants have a long history. 

In recent years, extensive research has focused on 

developing drugs and, more recently, dietary 

supplements (31). Traditionally used in diet therapy, 

herbs and medicinal plants hold a prominent position in 

the medical and pharmaceutical sciences. Plants and 

spices have been considered natural pharmaceutical 

sources and dietary additives for centuries (17). Among 

athletes, herbal supplements are popular dietary aids. 

NHANES reports that about 7% of the U.S. population 

uses these supplements, and Herbold et al. Herbal 

supplements are used by 17% of female collegiate 

athletes. Physiological or metabolic responses can be 

improved by taking these supplements to increase 

energy, lose weight, enhance muscle strength, and 

enhance muscle power. A product called SportPharm 

combines turmeric, ma huang, guarana, caffeine, purple 

willow bark, cayenne pepper, and ginger root to 

enhance alertness, stimulate fat metabolism, and 

improve physical performance. The active compound 

in turmeric, curcumin, reduces inflammation and 

muscle pain, and accelerates the recovery of muscle 

function (1) A dose of 90 to 5000 mg of curcumin per 

day can reduce perceived muscle pain, increase 

antioxidant capacity, and decrease creatine kinase 

activity, reducing muscle damage. As well as 

improving muscle function, curcumin also reduces the 

production of inflammatory cytokines such as TNF-α, 

IL-6, and IL-8 (28). Turmeric's active ingredient, 

curcumin, has anti-inflammatory, antioxidant, healing, 

and antimicrobial properties. Further clinical research 

is needed to determine its effectiveness in treating 

cancer, metabolic, cardiovascular, kidney, respiratory, 

and neurological disorders (16). 

The medicinal plant ginger contains antioxidants and 

vitamin E. Gingerol, shogaol, paradol, and zingerone 

contribute to its anti-inflammatory properties (6). After 

exercise-induced muscle damage, raw or heated ginger 

has been shown to reduce mild to moderate muscle pain 

(9). Known for its anti-inflammatory and analgesic 

properties, ginger is a well-known medicinal plant in 

Iran and around the world. Inflammatory responses are 

modulated by active compounds such as gingerol, which 

inhibits the production of nitric oxide, prostaglandins, 

and inflammatory interleukins. A number of studies 

have shown that ginger reduces pain and inflammation 

by inhibiting cyclooxygenase and arachidonic acid 

metabolism (34, 26). The bioactive compounds in 

ginger and turmeric, including gingerol, shogaol, and 

curcuminoids, have significant anti-inflammatory and 

therapeutic properties. Al-Suhaimi et al. (2011) report 

that these herbal supplements can improve endurance 

performance and reduce muscle damage in athletes 

while accelerating recovery with minimal side effects. A 

study examines the effects of turmeric and ginger, both 

individually and in combination, on endurance 

performance in athletes. Muscle inflammation is 

reduced, pain is alleviated, recovery time is improved, 

and endurance capacity is increased. The goal is to 

provide evidence-based strategies for enhancing 

athletic performance with herbal plants. 
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2. Materials and Methods 

The purpose of this systematic review was to investigate 

the effects of turmeric (Curcuma longa) and ginger 

(Zingiber officinale) on endurance performance and 

recovery in athletes. In order to conduct this review, a 

comprehensive search was conducted in scientific 

databases such as PubMed, Scopus, Web of Science, 

Google Scholar, and SID. We searched in English using 

keywords such as "ginger supplementation," "curcumin 

supplementation," "athletic performance," "endurance," 

"muscle recovery," and "exercise-induced 

inflammation." 

Criteria for selecting studies 

The inclusion criteria for selecting studies were as 

follows: 

Study Type: Studies examining the effects of turmeric 

and ginger on endurance performance and recovery after 

physical activity. 

Dosage and Duration: Research on the effects of turmeric 

and ginger supplementation on athletic performance and 

recovery. 

Investigated Parameters: Research examines endurance 

capacity (VO2 max), muscle recovery time, pain and 

inflammation levels, and biochemical markers of 

inflammation and damage to muscles. 

Search and Study Selection Process 

Database searches identified 200 articles published 

between 1992 and 2024. Based on the inclusion criteria, 

72 studies were selected focusing on the effects of 

turmeric and ginger on endurance performance. The final 

analysis of this review included 46 studies that met all 

entry criteria. Inclusion criteria required studies with 

human or animal subjects examining the effects of these 

two herbal plants on functional, inflammatory, and 

recovery-related parameters following exercise. 
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Table 1. A systematic review search strategy was used in this study. 

Stage Description 

Search 200 articles were identified from databases. 

Screening 128 articles were excluded based on title and abstract. 

Full Assessment 72 articles were reviewed in full. 

Exclusion by Criteria 26 articles were deemed ineligible. 

Final 46 studies were included in the final analysis. 

 

 

 

Fig. 1. Strategy for searching scientific databases such as PubMed, Scopus, Web of Science, Google Scholar, and SID. 
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3. Results 

The results of the search and selected sources 

After removing duplicates and screening by title and 

abstract, 72 articles from the 200 articles retrieved in 

the initial search phase were reviewed in full. In the final 

analysis, 46 studies met the inclusion criteria (human or 

animal studies focused on endurance performance, 

inflammation, muscle pain, or post-exercise recovery). 

Of these 46 studies, 20 examined ginger's effects, 

another 20 examined turmeric's or curcumin's effects, 

and 6 investigated their combined effects. Clinical trials, 

reviews, animal experiments, and laboratory studies 

were included in the studies. Researchers found that 

ginger reduced delayed-onset muscle soreness (DOMS), 

improved inflammation markers, and accelerated 

recovery (6, 9, 21, 41), as well as improved endurance 

performance after turmeric (curcumin) 

supplementation (1, 28, 15). There have also been 

studies exploring the synergistic effects of combining 

these two herbs, showing enhanced anti-inflammatory 

and performance benefits (5, 45). As a result, this review 

provides evidence that ginger- and turmeric-based 

herbal supplements may enhance endurance athletes' 

performance and recovery. 

Quality and Limitations of the Studies 

It was found that many studies had high-quality 

research designs, but there were also weaknesses. 

Studies have been limited by small sample sizes or lack 

of precise information on dosage and duration, for 

instance. The final results could be affected by this. In 

addition, many studies used different supplementation 

protocols, making it difficult to compare results. 

Conclusion by Methodology 

This systematic review examined 46 studies on turmeric 
and ginger's effects on endurance performance and 
post-exercise recovery. There is evidence that these 
herbal plants reduce inflammation and speed up muscle 
recovery. The results of these studies have generally 
been favorable, but further research is necessary to 
determine the optimal dosage, duration, and long-term 
effects of these supplements. 
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Table 2. Characteristics of Participants and Interventions in the Studies Included in This Systematic Review 

Author/Year 
Study 

Design 
Population Intervention 

Analyzed 

Outcomes 

Main 

Conclusion 

Garjian et al., 

2019 
Clinical Trial 

Knee 

Osteoarthritis 

Patients 

Supplement of 

turmeric extract, 

black pepper, and 

ginger 

Pain, knee 

function 

Pain 

reduction and 

improved 

function 

Nouri & 

Nikoufar, 

2018 

Cross-

Sectional 

Study 

Athletes 
Herbal 

supplements 

Aerobic 

capacity 

Improved 

aerobic 

capacity in 

interval 

training 

Abbott et al., 

2023 
Clinical Trial 

Male 

Professional 

Football 

Players 

Curcumin 

supplementation 

Muscle 

soreness 

after matches 

Reduced 

muscle pain 

and improved 

performance 

Afshan & 

Dabidi 

Roshan, 2016 

Two-Group 

Comparison 

Resistance 

Training 

Individuals 

Resistance 

training with and 

without ginger 

Inflammatory 

markers 

Decreased 

inflammation 

with ginger 

use 

Ahmad et al., 

2020 

Narrative 

Review 
Various 

Biochemical, 

immune, and 

pharmacologic 

review of 

turmeric 

Metabolism, 

immunity 

Therapeutic 

potential of 

turmeric in 

diseases 
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Author/Year 
Study 

Design 
Population Intervention 

Analyzed 

Outcomes 

Main 

Conclusion 

Akbari et al., 

2019 

Meta-

Analysis 

Metabolic 

Syndrome 

Patients 

Curcumin 

supplementation 
Weight loss 

Curcumin 

helps weight 

loss 

Al-Suhaimi et 

al., 2011 
Review Various 

Physiological 

effects of ginger 

and turmeric 

Endocrine 

function 

Beneficial role 

in hormonal 

regulation 

Anugrah et 

al., 2024 

Systematic 

Review 
Athletes 

Herbal 

supplements 

Muscle 

recovery 

Accelerated 

recovery of 

injured 

muscles 

 

 

 

Author/Year 
Study 

Design 
Population Intervention 

Analyzed 

Outcomes 

Main 

Conclusion 

Garjian et al., 

2019 
Clinical Trial 

Knee 

Osteoarthritis 

Patients 

Supplement of 

turmeric extract, 

black pepper, and 

ginger 

Pain, knee 

function 

Pain reduction 

and improved 

function 

Nouri & 

Nikoufar, 2018 

Cross-

Sectional 

Study 

Athletes 
Herbal 

supplements 

Aerobic 

capacity 

Improved 

aerobic capacity 

in interval 

training 
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Author/Year 
Study 

Design 
Population Intervention 

Analyzed 

Outcomes 

Main 

Conclusion 

Abbott et al., 

2023 
Clinical Trial 

Male 

Professional 

Football 

Players 

Curcumin 

supplementation 

Muscle 

soreness 

after 

matches 

Reduced muscle 

pain and 

improved 

performance 

Afshan & 

Dabidi Roshan, 

2016 

Two-Group 

Comparison 

Resistance 

Training 

Individuals 

Resistance training 

with and without 

ginger 

Inflammatory 

markers 

Decreased 

inflammation 

with ginger use 

Ahmad et al., 

2020 

Narrative 

Review 
Various 

Biochemical, 

immune, and 

pharmacologic 

review of turmeric 

Metabolism, 

immunity 

Therapeutic 

potential of 

turmeric in 

diseases 

Akbari et al., 

2019 

Meta-

Analysis 

Metabolic 

Syndrome 

Patients 

Curcumin 

supplementation 
Weight loss 

Curcumin helps 

weight loss 

Al-Suhaimi et 

al., 2011 
Review Various 

Physiological 

effects of ginger 

and turmeric 

Endocrine 

function 

Beneficial role in 

hormonal 

regulation 

Anugrah et al., 

2024 

Systematic 

Review 
Athletes 

Herbal 

supplements 

Muscle 

recovery 

Accelerated 

recovery of 

injured muscles 

Bhagavathula et 

al., 2009 

Animal 

Experiment Hairless mice 

Combination of 

curcumin and 

ginger 

Wound 

healing 

Improved 

wound healing 

process 
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Author/Year 
Study 

Design 
Population Intervention 

Analyzed 

Outcomes 

Main 

Conclusion 

Bischoff-Kont & 

Fürst, 2021 Review Various 

Effects of 6-shogaol 

from ginger Inflammation 

Inhibition of 

inflammatory 

processes 

Black et al., 

2010 Clinical Trial Athletes 

Ginger 

consumption Muscle pain 

Reduced pain 

after eccentric 

exercise 

Boroumand et 

al., 2018 Review Various 

Immunomodulatory 

effects of curcumin 

Inflammation 

& 

antioxidants 

Immune 

enhancement 

and 

inflammation 

reduction 

Bradford, 2013 Review Various 

Relationship of 

curcumin with 

obesity 

Fat 

metabolism 

Curcumin plays 

a role in obesity 

control 

Chanda & 

Ramachandra, 

2019 Review Various 

Pharmacology of 

turmeric 

Anti-

inflammatory 

effects 

Review of 

medicinal uses 

of turmeric 

Clayton et al., 

2023 Pilot Study 

Professional 

footballers 

Turmeric 

supplementation 

Recovery 

markers 

Improved 

inflammatory 

and 

performance 

markers 

Daniel et al., 

2024 

Systematic 

Review Athletes 

Curcumin 

supplementation 

Muscle 

damage 

Reduced muscle 

damage and 

inflammation 
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Author/Year 
Study 

Design 
Population Intervention 

Analyzed 

Outcomes 

Main 

Conclusion 

Fernández-

Lázaro et al., 

2020 

Systematic 

Review 

Active 

individuals 

Curcumin 

supplementation 

Inflammation 

and 

oxidative 

stress 

Reduced sports 

injuries and 

inflammation 

Hattori et al., 

2021 

Animal 

Study Male mice Ginger extract 

Muscle 

glycogen 

storage 

Increased 

glycogen 

storage and 

endurance 

Higgins et al., 

2020 Review Athletes 

Antioxidants 

(Vitamin C and E) 

Athletic 

performance 

Review of 

antioxidant 

supplementation 

effects 

Hong et al., 

2020 

Cellular 

Study Liver model 6-Gingerol 

Nrf2 

pathway 

Reduced liver 

damage 

Hoseinzadeh et 

al., 2015 Clinical Trial 

Healthy 

individuals Ginger extract 

Delayed 

onset muscle 

soreness 

Reduced muscle 

soreness 

symptoms 

Kawanishi et al., 

2013 

Animal 

Study Mice Curcumin 

Muscle 

oxidative 

stress 

Reduced 

exercise-induced 

muscle damage 

Madkor et al., 

2011 

Animal 

Study Diabetic mice 

Combination of 

garlic, ginger, 

turmeric 

Glucose and 

lipid 

metabolism 

Improved 

metabolic 

parameters 
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Author/Year 
Study 

Design 
Population Intervention 

Analyzed 

Outcomes 

Main 

Conclusion 

Mashhadi et al., 

2013 Clinical Trial 

Iranian 

female 

athletes 

Ginger and 

cinnamon 

Inflammation 

and muscle 

pain 

Reduced 

inflammation 

and pain post-

exercise 

Mason et al., 

2020 Review 

Endurance 

athletes 

Antioxidant 

supplements 

Athletic 

performance 

Review of 

supplementation 

effects on 

performance 

Montserrat-de 

la Paz et al., 

2018 

Animal 

Study 

Mouse 

model 

Ginger rhizome 

extract 

Anti-

inflammatory 

and 

analgesic 

effects 

Enhanced 

paracetamol 

effect 

Morvaridzadeh 

et al., 2020 

Meta-

Analysis 

Clinical 

studies 

Ginger 

supplementation 

Inflammatory 

markers 

Significant 

inflammation 

reduction 

Nanavati et al., 

2022 

Narrative 

Review Athletes 

Curcumin 

supplementation 

Muscle 

damage 

Reduced muscle 

injury and pain 

Nicol et al., 

2015 Clinical Trial Athletes 

Curcumin 

supplementation 

Delayed 

onset muscle 

soreness 

Reduced DOMS 

symptoms 

Nosrati-

Oskouie et al., 

2022 Review Athletes 

Curcumin 

supplementation 

Athletic 

performance 

Enhanced 

recovery and 

performance 



Research article                        Journal of Sports Physiology and Athletic Conditioning. 2025; 5 (17):  21-43 

32 
 

Author/Year 
Study 

Design 
Population Intervention 

Analyzed 

Outcomes 

Main 

Conclusion 

Saher et al., 

2022 

Laboratory 

Study 

Laboratory 

model 

Herbal hydrogel 

formulation 

Analgesic 

and anti-

inflammatory 

Efficacy of 

herbal 

compounds 

Sciberras et al., 

2015 Clinical Trial 

Endurance 

athletes 

Curcumin 

supplementation 

Inflammatory 

markers 

Reduced post-

exercise 

inflammation 

Shirpoor et al., 

2017 

Animal 

Study 

Mouse 

model Ginger extract 

Pulmonary 

changes and 

oxidative 

stress Lung protection 

Srirod & 

Tewtrakul, 2019 

Laboratory 

Study 

Topical 

cream model 

Curcuma mangga 

extract 

Anti-

inflammatory 

and wound 

healing 

Enhanced 

wound healing 

Srivastava & 

Mustafa, 1992 Review 

Rheumatic 

patients Ginger Joint pain 

Effective in 

musculoskeletal 

disease pain 

Sorani et al., 

2016 Clinical Trial Obese men 

Aerobic exercise 

with ginger 

Inflammatory 

markers IL-

18, CRP 

Inflammation 

reduction 

Suryawati & 

Jawi, 2020 

Laboratory 

Study 

Nanoparticle 

model Turmeric extract 

Topical anti-

inflammatory 

Improved anti-

inflammatory 

effects 
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Author/Year 
Study 

Design 
Population Intervention 

Analyzed 

Outcomes 

Main 

Conclusion 

Tripathi et al., 

2008 

Cellular 

Study 

Macrophage 

model Ginger extract 

Macrophage 

activity 

Inhibition of 

inflammation 

Williams, 2006 Review Athletes 

Herbal 

supplements 

Athletic 

performance 

Review of herbal 

supplement 

effects 

Wilson, 2020 Clinical Trial 

Recreational 

runners Ginger root 

Muscle pain 

and recovery 

Reduced pain 

and improved 

recovery 

Wilson et al., 

2015 Pilot Study Athletes Ginger root 

Running-

induced 

muscle pain 

Pain reduction 

and 

performance 

improvement 

Zamani & 

Rezagholizadeh, 

2021 Pilot Study 

Diabetic 

women Curcumin 

Glycemic 

markers 

Improved blood 

sugar control 

Zhang et al., 

2024 Review Athletes Curcumin 

Fatigue and 

recovery Review 

Zhou et al., 

2022a 

Laboratory 

Study 

RAW 264.7 

cells 

Ginger and 

turmeric extracts 

Inflammatory 

pathways 

Synergistic anti-

inflammatory 

activity of the 

combination 
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Author/Year 
Study 

Design 
Population Intervention 

Analyzed 

Outcomes 

Main 

Conclusion 

Zhou et al., 

2022b 

Laboratory 

Study 

Stimulated 

immune cells 

Ginger and 

turmeric extracts 

Inflammatory 

cytokines 

Inhibition of 

inflammatory 

mediators by 

combination 
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The exercise program had a significant positive 

effect on improving the boy's emotional 

questionnaire scores. The scores decreased 

continuously in both the intervention and post-

intervention phases, indicating an improvement in 

the subject's condition. 

 

Turmeric and endurance performance 

The anti-inflammatory and antioxidant properties of 

turmeric (Curcuma longa) have attracted researchers 

and athletes in recent years. Turmeric contains 

curcumin, a polyphenolic compound with 

therapeutic effects. As a result, inflammation is 

reduced, pain is relieved, and athletic performance 

is enhanced. The effects of turmeric and curcumin 

on endurance performance by athletes are discussed 

below. 

Turmeric's anti-inflammatory effects on 

endurance performance 

Muscle inflammation caused by intense training is a 

major factor in endurance performance decline. As 

a result, strength, endurance, and recovery can be 

reduced. Turmeric's active compound, curcumin, 

has anti-inflammatory properties that reduce 

inflammation markers such as CRP and IL-6 and 

increase athletic performance (33). After strenuous 

exercise, less inflammation can lead to less muscle 

soreness and accelerated muscle recovery, which 

improves endurance performance in athletes (14). 

Turmeric's natural polyphenolic compound 

curcumin has antioxidant and anti-inflammatory 

properties that can improve athletic performance 

and recovery by reducing exercise-induced muscle 

damage and pain, improving muscle function, and 

reducing inflammatory cytokines (15). 

Reducing muscle damage with curcumin 

In one of the few human studies investigating the 

effect of curcumin treatment on recovery from 

exercise-induced injury, Nicol and colleagues 

conducted a double-blind, placebo-controlled trial 

in which 17 men were supplemented with curcumin 

for 2.5 days before and 2.5 days after completing an 

eccentric exercise protocol. The study assessed 

jump performance, creatine kinase levels, pain 

indices, and changes in circulating cytokines. 

Curcumin reduces injury-related pain and may 

improve jumping performance following muscle 

damage (29). Curcumin's properties were examined 

by Nanavati et al. (2022). 

Curcumin reduces exercise-induced muscle damage 

(EIMD) and improves muscle performance due to 

its antioxidant and anti-inflammatory properties. 

Reduced muscle pain, inhibition of inflammatory 

cytokines, and decreased activity of creatine kinase 

(CK) are the mechanisms responsible for these 

effects. In addition, curcumin effects depend on 

dosage, concentration, and bioavailability. 

Fatigue reduction with curcumin 

By regulating signaling pathways, reducing 

oxidative stress, inhibiting inflammation, and 

interacting with the intestinal microbiota, Zhang et 

al. (2024) demonstrated that curcumin reduced 

fatigue caused by intense exercise. Anti-fatigue 

supplements now have an exciting horizon. 

Enhance metabolic efficiency with curcumin 

Bradford (2013) found that curcumin could reduce 

obesity and improve its metabolic complications. 

Adipose tissue inflammation is inhibited, 

inflammatory cytokines are reduced, adiponectin is 

increased, fat cell differentiation is inhibited, and 

antioxidant activity is enhanced. Researchers found 

that curcumin consumption significantly reduced 

body mass index (BMI), weight, waist 

circumference, and fasting blood sugar levels in 

patients with metabolic syndromes (4). In women 

with polycystic ovary syndrome, curcumin 

supplementation combined with endurance training 

improved glucose indices (43). 

The benefits of turmeric for recovery 

In human studies, curcumin supplementation 

reduces muscle recovery after endurance exercise, 

although more research is needed to confirm these 

findings. There is a need to further investigate 

curcumin supplementation in human athletes after 

some promising findings in animals regarding 

performance outcomes and mitochondrial 

biogenesis (25). 
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Antioxidant properties of turmeric 

In human exercise studies, there is little research on 

curcumin's skeletal muscle-related or systemic 

antioxidant effects. Acute and chronic curcumin 

supplementation reduces oxidative stress markers in 

skeletal muscles in rodents (22). 

Reducing muscle pain with curcumin 

In a study conducted by Nosrati Oskoui et al. (2022), 

curcumin was shown to reduce muscle pain and 

inflammation after intense exercise. A turmeric-

containing beverage consumed twice daily by 

professional football players reduced muscle 

soreness and CRP levels after matches (13) 

Curcumin, in particular, has significant effects on 

endurance performance. The anti-inflammatory, 

antioxidant, and recovery-accelerating properties of 

this natural compound make it an effective 

supplement for enhancing endurance performance, 

reducing inflammation, muscle damage, and 

obesity. In spite of positive findings from various 

studies, further research is needed to determine the 

optimal dosage and duration of curcumin 

supplementation. The long-term effects of this 

supplement on athletes need to be investigated 

further. Turmeric can enhance athletic performance 

when combined with other sports supplements. 

Performance of endurance athletes after 

consuming ginger 

There are a number of therapeutic properties 

associated with ginger (Zingiber officinale). 

Because of its active compounds, such as zingerone 

and shogaol, it is especially recognized as an anti-

inflammatory and antioxidant. There has been 

considerable interest in ginger's ability to enhance 

endurance performance in athletes. Ginger has been 

shown to improve endurance performance in a 

variety of ways, including reducing muscle pain, 

lowering inflammation, improving recovery time, 

and enhancing stamina. 

 

The Effect of Ginger on Delayed Onset Muscle 

Soreness (DOMS) 

 

Inflammation and microscopic muscle damage cause 

delayed onset muscle soreness (DOMS) after intense 

endurance exercise. The anti-inflammatory properties 

of ginger can help reduce this pain. According to Wilson 

et al. (2015), ginger root supplementation can 

moderately reduce muscle soreness caused by 

prolonged running. Muscle performance was not 

affected by it, however. Analgesic and anti-

inflammatory properties of ginger (Zingiber officinale) 

were explored by Srivastava and Mustafa (1992), noting 

its traditional use in treating pain, particularly muscle 

pain. Prostaglandin E2 (PGE2) and leukotriene B4 (LTB4) 

are inflammatory mediators produced when 

cyclooxygenase (COX) and 5-lipoxygenase enzymes are 

inhibited by ginger. Inflammation and pain are reduced 

by ginger's dual inhibition of eicosanoid biosynthesis. 

Blake et al. (2010) demonstrated that consuming 2 

grams of ginger for 11 days significantly decreased 

exercise-induced muscle pain in 74 participants. 

Researchers found that taking 2 grams of ginger before 

exercise reduced DOMS and interleukin-6 (IL-6) levels 

(21). 

Muscle inflammation and ginger 

In a study on obese men, Sorani et al. (2016) found 

that aerobic exercise combined with ginger 

supplementation reduced CRP levels. It may prevent 

inflammation, cardiovascular disease, and 

metabolic diseases in obese men. According to 

Afshan and Dabidi Roshan (2016), resistance 

training coupled with ginger supplementation 

reduces TNF-α levels in male athletes. Ginger 

supplementation is reported to possess anti-

inflammatory and antioxidant properties, inhibiting 

prostaglandin synthesis and reducing pro-

inflammatory cytokines by Tripathi et al. (2008). Its 

anti-inflammatory effects are caused by blocking 

leukotriene and prostaglandin synthesis, inhibiting 

cyclooxygenase and lipoxygenase pathways, 

preventing arachidonic acid metabolism, reducing 

platelet aggregation, and suppressing free radical 

production. In turn, this modulates immune 

responses that exacerbate inflammation. 
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The effects of ginger on recovery 

A study by Wilson et al. (2020) found ginger root 

had modest positive effects on running-induced 

pain, but improved physical performance 

(recovery), as well as providing temporary pain 

relief for runners. 

An Enhanced Endurance Capacity with Ginger 

In an experimental study, Hattori et al. (2021) found 

that ginger extract (GE) improved endurance 

performance and reduced exercise-induced fatigue 

in trained mice by increasing fat oxidation and 

preserving skeletal muscle glycogen stores. As a 

natural supplement with anti-inflammatory, 

antioxidant, and muscle-relaxing properties, ginger 

can positively influence endurance performance in 

athletes. These effects were accompanied by a 

significant increase in muscle glycogen content and 

blood free fatty acid (FFA) levels following 

exercise. Ginger may improve endurance 

performance by reducing delayed-onset muscle 

soreness, reducing inflammation, accelerating 

recovery, and improving endurance capacity. While 

existing studies generally support ginger 

consumption's benefits, further research is needed to 

determine the optimal dosage and its long-term 

effects on athletes. 

The combination of turmeric and ginger in 

endurance performance 

Studies have examined turmeric and ginger as 

medicinal plants with strong anti-inflammatory and 

antioxidant properties. These two plants have not 

only positive effects on athletes' endurance 

performance individually, but also synergistic 

effects when combined. We will examine the effects 

of turmeric and ginger on endurance performance in 

this section. Turmeric and ginger have been studied 

for their anti-inflammatory effects in endurance 

sports. Ginger and cinnamon reduced muscle pain in 

Iranian female athletes, but did not significantly 

affect IL-6 levels (24). Known for their anti-

inflammatory properties, ginger (Zingiber officinale 

Roscoe, G) and turmeric (Curcuma longa L., T) are 

two popular functional foods from the 

Zingiberaceae family (12). 

Ginger's anti-inflammatory effect is attributed to its 

phenolic compounds like 6-gingerol and 6-shogaol, 

which reduce IL-6 and TNF, key mediators of 

inflammation (27). Turmeric's polyphenols, called 

curcuminoids, include curcumin (C), 

demethoxycurcumin (D), and 

bisdemethoxycurcumin (B), which are the main 

bioactive compounds. Turmeric's anti-inflammatory 

properties are attributed primarily to curcumin (3). 

Ginger and turmeric have many similar signaling 

pathways and molecular targets, including the Nrf2 

pathway (38). According to scientific evidence, 

ginger and turmeric reduce inflammation in a 

synergistic manner (46). Ginger (Zingiber 

officinale) contains gingerol, shogaol, and 

zerumbone, while turmeric (Curcuma longa) 

contains curcumin, demethoxycurcumin, and 

bisdemethoxycurcumin. In addition to belonging to 

the same scientific classification, they have 

numerous anti-inflammatory and therapeutic effects 

(5). Using ginger and turmeric extracts at a ratio of 

5:2 synergistically reduced the production of 

inflammatory markers, including TNF-α, IL-6, and 

nitric oxide in immune cells (45). Furthermore, a 

study by Saher et al. (2022) confirmed that a 

methanolic extract of a multi-herbal formulation, 

including bell pepper fruit, cinnamon bark, turmeric 

rhizome, and ginger rhizome, demonstrated 

significant anti-inflammatory and analgesic 

properties. 

Turmeric and Ginger Reduce Muscle Damage 

and Improve Tissue Repair (Improved 

Recovery Time) 

It is common for athletes to suffer muscle damage 

due to endurance exercise, which results in 

decreased performance and prolonged recovery 

times. With their soothing and anti-inflammatory 

effects, turmeric and ginger can prevent muscle 

damage and shorten recovery time. According to a 

study on mice, topical application of a mixture of 

curcumin and ginger extract improved wound 

healing, indicating a synergistic effect of these two 

substances (7). 
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Studies examining ginger and turmeric's effect on 

endurance performance indicate that each of these 

medicinal plants, either individually or in 

combination, has beneficial effects on reducing 

inflammation, reducing muscle pain, accelerating 

recovery, and improving endurance. With its anti-

inflammatory properties and active compounds like 

gingerols and shogaols, and turmeric's impact on 

molecular pathways, ginger and turmeric are 

promising tools for optimizing athletic performance. 

Supplements such as these can be an important part 

of endurance athletes' nutritional strategies. To 

provide more precise and practical 

recommendations, high-quality clinical trials are 

needed to determine the optimal dosage, duration, 

and form of supplementation. 

 

Metabolic effects of turmeric and ginger 

Studies on diabetic mice showed that turmeric, 

ginger, and garlic reduced blood glucose levels, 

improved lipid profiles, and decreased oxidative 

stress (23). Turmeric and ginger are effective natural 

supplements for reducing inflammation and muscle 

pain and accelerating recovery after exercise. As 

they have synergistic properties, consuming them 

together may enhance performance and reduce 

muscle damage more than taking them separately. 

For improving metabolic function, turmeric and 

ginger can serve as natural, effective supplements. It 

is recommended to consult a physician or nutrition 

specialist to determine the appropriate dosage and 

evaluate potential interactions with medications. 

Turmeric's positive effects on endurance 

The active compound curcumin in turmeric reduces 

muscle damage and improves endurance. Its 

antioxidant and anti-inflammatory properties 

contribute to this. Several studies have shown that 

curcumin helps alleviate delayed-onset muscle 

soreness (DOMS) and accelerate the recovery 

process by inhibiting NF-κB and reducing markers 

like IL-6 and TNF-α. According to Abbott et al. 

(2023), curcumin supplementation after matches led 

to a significant reduction in muscle pain and 

improved performance in football players. 

Additionally, Fernández et al. (2020) demonstrated 

that curcumin reduces exercise-induced oxidative 

stress and enhances aerobic capacity. For endurance 

athletes who frequently experience muscle damage, 

these effects are particularly important. 

Endurance and performance benefits of ginger 

The active compounds in ginger, such as gingerol 

and shogaol, are anti-inflammatory and anti-

analgesic. By inhibiting inflammation-causing 

enzymes like COX-2 and LOX and reducing 

inflammatory cytokines, these compounds improve 

athletic performance. In a study by Blake et al. 

(2010), ginger consumption significantly reduced 

muscle soreness caused by eccentric exercise. In 

addition, Wilson et al. (2020) reported that ginger 

root reduced muscle pain and enhanced recovery in 

long-distance runners. 

Ginger also enhances metabolic responses and 

improves endurance during aerobic exercise by 

increasing muscle glycogen storage. 

Turmeric and ginger combined and their 

synergistic effects 

Studies have shown that ginger and turmeric 

supplementation can enhance athletic performance, 

reduce inflammation, and accelerate recovery. By 

inhibiting multiple inflammatory pathways and 

boosting antioxidant mechanisms, this combination 

improves athletes' muscle health. In two laboratory 

studies, Zhou et al. (2022a, 2022b) have 

demonstrated that ginger and turmeric extracts 

suppress inflammatory mediators in immune cells. 

Bhagavathula et al. (2009) found that curcumin and 

ginger accelerate tissue repair and modulate 

inflammatory responses in animals. These two 

plants can therefore be considered complementary 

strategies for endurance athletes when used 

concurrently. 

 

3. Conclusion  
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The findings of the study indicate that the targeted 

rehabilitation exercise program significantly 

influenced the enhancement of emotional skills 

among participants, encompassing both male and 

female subjects. Individuals with autism spectrum 

disorder (ASD) present considerable challenges to 

social- emotional development. Consequently, they 

may struggle with communication and exhibit 

difficulties in engaging in social behaviors, 

including friendship and recognizing others' 

emotions through facial expressions or body 

language. Such individuals often face challenges in 

forming interpersonal relationships and may find it 

challenging to communicate effectively with others 

(22). 

The findings of the present study align closely with 

those observed in previous studies, including those 

conducted by Uness et al. (2020), Hire and Sava et 

al. (2020), Namedet and Kobenn (2020), Baharani 

et al. (2019), and Moradi et al. (2013). The results of 

the study by Roohpaver (2015) showed that the 

application provided by the researcher had a positive 

effect on the social-emotional development of 

preschool children and improved the emotional 

skills of these children. Another characteristic of 

people with autism is inappropriate emotional 

reactions in certain social situations. They may show 

almost constant emotional behaviors in different 

emotional situations. Some of them may show 

shifted emotional behaviors from giggling and 

hysterical laughter to sobbing and crying loudly, 

which is independent of environmental events. 

These people can quickly go from one pole to 

another, without having a reason. (16)  
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