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Abstract 
The study aims to determine the effects of natural dietary supplements on endurance performance for weightlifter athletes, 

therefor, prepared capsule consisting of blended ratio from the powders of probiotics, wheat germ, dandelion, ginseng root, moringa 
seeds, taurine, spirulina, fenugreek sprout, carob fruit, doum fruit, buckthorn fruit, whey protein isolate and date pits, that are taken orally 

in capsule form by weightlifting athletes participated in this study for six weeks, male (n= 11) and female (n= 14). The prepared capsule 

examined for proximate analyses, polyphenols content, amino acids composition and antioxidant status. Also, some anthropometric 
measurements for male and female athletes were determined. Furthermore, snatch and clean and jerk performances of the athletes were 

recorded. The results showed that, the suggested dietary supplement capsule had the highest antioxidant activity (116.97 µmole Trolox/g), as 

well as significant increases in total flavonoid and phenolic content (17.0 mg QUE/g and 25.65 mg GAE/g) and total chlorophyll (2.07 mg/g). 
Moreover, the dietary supplement capsule consists of a mixture of a wide range of important phenolic compounds. Besides, the 

composition of amino acids revealed high content from branched-chain amino acids (BCAAs) in the dietary capsule. On the other hand, 

anthropometric measurements showed that males had greater weight and height than females, also, male was significantly more 
circumferential around the waist and upper arms than females; in additional, male who lifted weights had significantly larger muscles than 

females; both genders lifted more weight over the course of six weeks; and male were significantly more efficient at lifting heavier weights 

than females through snatch and clean and jerk performances. Thus, the results indicated that by incorporating natural dietary supplement 
powders in the suggested capsule, it is possible to enhance the performance of weightlifter athletes. 
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_________________________________________________________________________________________________ 

  

1. Introduction 

The study of the connection between dietary intake and physical exercise capacity is known as sports nutrition. The impact 

of nutrients on energy metabolism, muscle function, and recovery after exercise is examined. These nutrients include carbs, 

proteins, fats, vitamins, and minerals. The goal of research on sports nutrition is to ascertain which nutrients athletes should 

consume in accordance with their body composition, performance objectives, and training regimen. It also takes into account 

the effects of different eating habits on sports performance [1]. Olympic weightlifting, the two fundamental skills are clean 

and the jerk. This skill requires nutritional, physiological, psychological, pharmacological, and biomechanical support to 

reach peak performance in training and competition.  Olympic weightlifting techniques require instantaneous energy when 

lifting the maximum amount of weight with an absolute and dynamic strength motion. Support in the form of nutrition, 

psychology, and medication can improve performance and raise the chances of winning competitions. Olympic weightlifting 

performance is impacted by ergogenic assistance. Thus, supplementing with dietary ergogenic to improve training and 

performance in competition is warranted [2]. Date pits (Phoenix dactylifera) contain valuable bioactive compounds, date pits 

accumulate in very large quantities. offering features like better fat, protein, fiber, vitamin, mineral, polyphenol, and 

antioxidant composition. Date pits have additionally been employed as an emulsifying agent, hydrocolloid, tenderizing agent, 

fat substitute, and natural preservative. Antioxidant capacity, dietary fiber content, and probiotic enhancement through dietary 

fibers are some of their health-promoting properties [3]. 

Ginseng (Panax ginseng) affects Excitability and muscle strength during eccentric exercise as well as the delayed onset of 

pain and subsequent damage to the muscles. discovered that in athletes with extensive training, ginseng speeds up the 

recovery of muscle strength after eccentric exercise, increases muscle excitability, and decreases perceived exertion [4].  

Taurine acid (2-aminoethane sulfonic acid-C2H7NO3S) is obtained from the metabolism of methionine and cysteine. Along 

with influencing energy metabolism in skeletal muscle, adipose tissue, the liver, and other tissues, it has also been reported to 

have anti-inflammatory qualities and to protect against a variety of neurotoxic insults [5, 6]. The impact of taurine on 

exercise-related outcomes has been studied by [7, 8]. Fenugreek sprouts (Trigonella foenum graecum) are a promising source 

of bioactive phytochemicals, which accounts for their historical application in the treatment of cancer and other metabolic 
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illnesses. Fenugreek sprouts are an underutilized source of bioactive compounds and illustrate the potential anti-cancer effects 

of fenugreek seeds and sprouts [9]. 

Moringa (Moringa oleifera) seeds have a high protein content of approximately 52%, containing all essential amino acids. 

They could serve as an excellent source of functional protein isolate and hydrolysates for use in food and biomedical 

industries. Additionally, moringa seed proteins have been found to possess antimicrobial, antioxidant, antiviral, antidiabetic, 

hepatoprotective, anticancer, and cardio-protective properties [10]. 

Why protein isolate (WPI) had substantial content with branch chain amino acids (BCAAs), which are crucial for athletes, are 

abundant in whey protein. First used during periods of exercise and resistance training, BCAAs are metabolized directly into 

muscle tissue. Whey proteins are a great source of essential amino acids, particularly leucine, arginine, and lysine. Essential 

amino acids give athletes the energy they need to train harder and longer [11].  

Royal jelly is used in the food, cosmetics, and pharmaceutical industries because of its exceptional biological properties. 

Numerous research studies attest to the potential anti-aging, antibacterial, anti-fatigue, anti-inflammatory and antioxidant. The 

bioactive ingredients it contains are primarily responsible for these actions. major royal jelly proteins (MRJPs), one of the 

main bioactive ingredients [12]. Spirulina (Spirulina spp.) healthy food supply that is rich in nutrients. Its high nutritional 

content which includes essential fatty acids, carotenoids, chlorophyll, and xanthophyll’s as well as its essential protein, 

vitamins, and minerals make it a great option for supplemental food in product formulations. Up until now, it has been tested 

in a range of food products, such as sports supplements [13]. Wheat germ is a dependable daily intake source of polyamines. 

Therefore, daily administration could be advised to encourage the growth of new cells in the skin, hair, and nails as well as to 

prevent cancer, chronic neurological, inflammatory, and cardiovascular diseases. For promoting muscle growth, infant 

development, and cell proliferation, this polyamine-rich source may also be recommended to athletes [14].  

Probiotics (lactobacillus acidophilus, bifidobacterium breve and bifidobacterium longum) have the potential to lower the 

risk of respiratory and gastrointestinal disorders during the demanding times of competition and training. Probiotics clinical 

benefits are most likely mediated by altered gut microbiota and improved respiratory and gastrointestinal mucosal barrier 

integrity. Practical concerns with probiotic supplementation include evaluating each athlete's health and diet, exposing them to 

probiotics well in advance of competition to determine each person's tolerance and potential adverse effects, and daily 

monitoring during times of intense training and competition [15]. Dandelion (taraxacum officinale) has shown a multitude of 

characteristics, such as its ability to modulate inflammation, diuretic, stimulate digestion, prebiotic, and immunomodulator. 

Dandelion root and leaf may lower the atherogenic index and guard against oxidative stress-related atherosclerosis. The 

dandelion plant has yielded several flavonoids, such as luteolin, caffeic acid, chlorogenic acid, and luteolin 7-glucoside [16]. 

Carob fruit (Ceratonia silique) had a variety of bioactive substances, including polyphenols, as well as sugars and dietary 

fiber are found in carob. Because of its anti-hyperglycemic, antioxidant, and anti-inflammatory properties, bioactive 

compounds found in carob fruit and its derivatives help manage a variety of health issues, therefore, using carob products as a 

functional food ingredient has a lot of potential [17]. Doum palm fruit (Hyphaene thebaica) higher levels of ash, amino acids, 

proteins, and vitamin C were found in the pulp without pericarp; on the other hand, the pulp of whole fresh fruit had higher 

levels of calcium (1.67 mg/g), sodium (640 mg/g), and zinc (11 μg/g). DPPH revealed significantly stronger antioxidant 

activity in fruit pulp that was purchased from the local market [18]. Buckthorn (Ziziphus spina-chrisit) fruits powder is rich in 

energy compounds 80.6% (carbohydrates, including fructose, glucose, sucrose, and starch) [19]. Moreover, each 100 grams of 

dried fruit contains 0.9 mg fat, 4.8 mg protein, 140 mg calcium, 0.13 mg riboflavin, 0.04 mg thiamine, and 3.7 mg niacin [20, 

21]. The fruit had a high vitamin C content (98 mg) and a rich amount of polyphenols with scavenging ability against free 

radicals as reported by many literature [22, 23, 24]. 

Therefore, this study aims to determine the phytochemical activity of potential natural dietary ergogenic in capsule form 

on endurance performance for weightlifter’s athletes.  

 

2. Materials and Methods 

2.1. Materials 

2.1.1. Date-pits: 

Date palm fruits variety "Barhi" were obtained from Agriculture Research center (ARC), Giza Governorate, Egypt. Date-  

pits were removed and ground using a specialized grinder that is available at the El-Sahel region's feed department in  

Cairo, Egypt.  

 

2.1.2. Ginseng roots:  

Korean red ginseng roots (4 years) were furthered and powdered at Harraz Planta Medical Group, Cairo, Egypt. 

 

2.1.3. Moringa seeds, Spirulina and Whey protein isolate (WPI): 

Powdered moringa seeds, Spirulina and WPI were brought from National Research Centre, Cairo, Egypt. 

 

2.1.4. Taurine and probiotic: 

Taurine acid and probiotic (lactobacillus acidophilus, bifidobacterium breve and bifidobacterium longum) were  

obtained from Max muscle co. Giza, Egypt. 

 

2.1.5. Wheat germ: 

Wheat germ powder was obtained from El-Khattab mills company six October, Giza, Egypt. 
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2.1.6. Fenugreek plant: 

Fenugreek were brought from Harraz Planta Medical Group, Cairo, Egypt. Fenugreek seeds were germinated for 4 days,  

then the plant was dried inside the oven at a temperature of 48 ºC for 24 hours, then it was ground into a powder. 

 

2.1.7. Other natural sources: 

Powders of royal jelly, Dandelion, Carob, Doum palm and Buckthorn fruits were purchased from Harraz Plant Medical  

Group, Cairo, Egypt. 

 

2.2. Preparation of the dietary ergogenic capsule 

The 1st step, the eighth natural dietary supplement powders including (ginseng, Fenugreek, Carob, Dandelion, Spirulina,  

Doum palm, Buckthorn, Date palm) were mixed by ratio then extraction was done for the materials by using methods [25].  

using absolute alcohol, then, the extract was lyophilized, and the obtained compounds was loaded onto whey protein. The  

2nd steps, the other six natural dietary supplement powders including (Taurine, royal jelly, WPI, moringa seeds, Wheat  

germ, probiotic) mixed by ratio with lyophilized extract compounds to prepare the dietary ergogenic capsule. 

 

2.3. Proximate analyses of dietary ergogenic capsule 

Natural dietary supplement powders were analyzed for their moisture content, ash, crude fiber, protein and fat contents;  

while, Carbohydrates were calculated by difference using the following equation: % Total carbohydrates =100 – [%  

moisture + % ash + % protein + % fat + crude fiber], according to the methods described in [25]. The calorie value was  

calculated by the formula as follows:  

Calorie value (kcal/100 gm) = (4 x % protein) + (9 x % fat) + (4 x % carbohydrate). 

 

2.4. Dietary ergogenic capsule extraction 

The dietary supplement capsule was extracted with methanol (70%) with shaking the mixture for one hour then filtered  

with Whatman No.1 filter paper as described by [26]. The extracts were labeled and kept for laboratory analysis. 

 

2.5. Determination polyphenols content of dietary ergogenic capsule by HPLC 

The phenolic compounds content of dietary supplement capsule was analyzed using HPLC in Agricultural, Cairo University, 

the environmental conditions were 25°C and humidity: 38% hr. Agilent 1260 Infinity HPLC Series (Agilent, USA), equipped 

with Quaternary pump, the column used akinetex-R 5µm EVO C18 100mm×4.6mm. (Phenomenex, USA), operated at 30°C. 

The separation is achieved using a ternary linear elution gradient with (A) HPLC grade water 0.2% H3PO4 (v/v), (B) 

methanol, and (C) acetonitrile. The injected volume was 20µL. Detection: VWD detector set at 284nm. 

 

2.6. Determination of Amino acids composition for dietary ergogenic capsule  

The Amino acids composition was carried out using the HPLC-Pico-Tag method described by [27, 28, 29]. The pre-column 

derivatization was carried out using phenyl isothiocyanate reagent (PITC). Separation, detection and identification of amino 

acids was carried out using reversed-phase gradient elution high-performance liquid chromatography (HPLC) with Pico-Tag 

amino acids column and fixed wavelength of 254 nm (2489 UV/Vis Detector), The illustrated was calibrated using two 

injections of amino acid standards prior to the sample being injected. 

Estimation of Tryptophan:  

Tryptophan content of samples was determined calorimetrically according to the method described by [30].  

Computed protein efficiency ratio (C-PER):  

C-PER was estimated as described by [31], following the equation:  

C-PER = -0.684+0.456 (Leucine) -0.047 (proline).  

Computed Biological value (BV):  

Biological value was estimated as described by [32], according to the following equation:  

BV =49.9+10.53C-PER. 

 

2.7. Determination antioxidant status of dietary ergogenic capsule  

2.7.1. The total phenolic content:  

The total phenolic content of the extracts was calorimetrically determined, using the Folin-Ciocalteu method, described by 

[33]. Aliquots of 0.5 ml sample extract were added to 0.5 ml of folin reagent, followed by adding 0.5 ml of an aqueous 7.5% 

solution of sodium carbonate. The mixture was stirred and allowed to stand for 30 min. The absorbance at 765 nm, blank 

sample consisting of water and reagents was used as a reference. The results were expressed as milligrams of gallic acid 

equivalent per ml extract (mg GAE/ml) by reference to the gallic acid calibration curve. 

 

2.7.2. Total flavonoids content (TFC) assay:  

Total flavonoids content (TFC) assay for dietary ergogenic capsule was determined according to the method of [34]. A 100 

µL aliquot of 2% AlCl3 ethanolic solution was added to 100 µL of the extract and mixed well. After keeping for 1 h at room 

temperature, the absorbance at 420 nm was measured. A yellow color indicates the presence of flavonoids. The total flavonoid 

contents were expressed as milligram quercetin equivalents (QE). 

 

2.7.3. Total Chlorophyll and Carotenoids Measurement  

Chlorophylls and carotenoids were measured in dietary ergogenic capsule. A sample of 1 g was ground in 10 mL acetones 

(80% v/v) and filtered supernatants were taken (3 mL) in glass cuvette. Finally, absorption of each sample at wavelength of 
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663, 645, and 470 nm on Spectrophotometer was recorded. Total chlorophyll, chlorophylls (a and b) and carotenoids were 

calculated by using the equation described by [35, 36] as following: 

Chlorophyll A =11.75*(OD663nm) – 2.35*(OD645nm) 

Chlorophyll B = 18.61*(OD645nm) -3.96*(OD663nm) 

Total Carotenoids = 1000*(OD470nm) - 3.27*(Chlorophyll A)-81.4*(Chlorophyll B). 

 

2.7.4. DPPH-radical scavenging activity: 

DPPH-radical scavenging activity (%) in dietary ergogenic capsule was determined according to [37]. Aliquots 0.1 ml of 

sample extract was mixed with 2.9 ml of 0.1 mM DPPH in methanol. The control samples contained all the reagents except 

the extract. The reaction mixture was shaken well and allowed to react for 20 min at room temperature. The remaining DPPH 

free radical was determined by absorbance measurement at 517 nm against methanol blank. The percentage scavenging effect 

was calculated from the decreased absorbance against control according to the following equation:   

Scavenging activity % = [(Abscontrol - Abssample)/Abscontrol] x 100 

 

2.8. Study design and subjects: 

The study was conducted on male (n= 11) and female (n=14) weightlifting athletes aged from 14 to 20 years. Trained in the 

athletics championship. The sector belongs to the Armed Forces of the Ministry of Defense of the city of Ismailia. Ismailia, 

Egypt. The indicated dose was 1-2 recommended dietary supplement capsules (Half a gram) was taken daily by weightlifters. 

The trial period was extended to 6 weeks. This study was approved by the Ethics Committee for Athletics Championships. 

  

2.10. Anthropometric measures for weightlifting athletes: 

Anthropometric measurements included body weight, height, Body mass index (BMI) and ideal body weight percentage 

(IBW%), Waist circumference, Hip circumference, Waist-to-Hip Ratio (WHR), Waist-to-Height Ratio (WHtR) and Mid 

upper arm circumference index (MUAC). All circumferences were measured with an anthropometric tape measure. All 

measurements were performed according to the techniques described by [38, 39, 40]. 

 

2.11. Determination of body composition 

Body composition was determined using skinfold measurement. Skin folds were measured in millimeters at four locations on 

the body (biceps, triceps, Subscapular and suprailiac) using the Lange Skinfold Caliper at constant tension. Various 

components of body composition were assessed using standardized equations according to [41, 42]. 

 

2.12. Physical performance parameters for weightlifting athletes 

The one recommended parameter used to evaluate weightlifter performance Clean & Jerk were evaluated and recorded 

starting the evaluation after 6 weeks of taking the recommended nutritional supplement capsule. 

 

2.13. Statistical analysis 

Descriptive values of data were represented as means ± standard errors. Statistical analysis was performed using one way 

analysis of variance (ANOVA) followed by Duncan’s multiple range test with P ≤ 0.05 being considered statistically 

significant [43]. Statistical analysis was conducted with SAS program [44].  

 

3. Results and Discussion  

3.1. Proximate composition of dietary ergogenic capsule 

Proximate analysis of dietary ergogenic capsule was presented in (Table 1). It could be noticed that a moisture content of 7.63 

%, an appreciable amount of carbohydrate 46.36 %, crude protein 32.6 %, a moderate presence of crude fiber 14.19 %, ash 

content 1.79 %, and crude fat 5.06 %. These results in the same trends with [45], who illustrated that, Carob pulp contained 

moisture (6–10%), ash (1–6%), protein (1–5%), fat (0.4–0.8%), also, the results of proximate analysis for Buckthorn fruits 

powder revealed 76.5% carbohydrates, 5.4% protein, 13.3% moisture, and 0.66% fat [46]. Doum fruits are incredibly 

significantly rich in total carbohydrates [18]. 

 
Table 1: Proximate composition % of dietary ergogenic capsule 

 

 

 

 

 

 

 

 

 

 

 

 

                 Data are mean ± SE, n=3; *DW: Dry weight 

 

Composition dietary ergogenic capsule Component % on DW* basic 

Moisture    7.63±0.03   

Ash 1.79±0.01 

Fat 5.06±0.01 

Protein 32.6±0.01 

Fiber 14.19±0.01 

Carbohydrate 46.36±0.03 

Calorie value (kcal/100g) 361.4±0.02 
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3.2. Antioxidant status of dietary ergogenic capsule 

The results of the antioxidant status assessment in Table (2). showed high content of total phenols, total flavonoids 

and had a great of antioxidant activity for the proposed dietary supplement capsule used in the study are shown in Table (2). 

From this table the nutritional supplements used to prepare the capsule are recommended considering their total phenolic 

content. When the natural sources were mixed in the recommended proportions to prepare an oral capsule, a capsule 

containing 25.65 mg/g in the form of gallic acid resulted. Moringa seed powder has a total phenolic content of 101.81–460.86 

mg gallic acid equivalents/g, which has antioxidant properties. According [47, 48], the carob extract's potent scavenging 

action on free radicals and reactive oxygen, which contributes to its antioxidant activity in carob pulp [49, 50], WPI  

antioxidant defenses, increase heart health and cancer prevention, and improve bone health and athletic [11], One excellent 

source of antioxidants is Moringa oleifera seeds [51], Date pits' high flavonoid and other active component content provides 

antioxidant potency according [52, 53, 54, 55, 56], The highest antioxidant activity is found in the pulp of doum fruits [18], 

Many studies have proven the effectiveness of taurine as an antioxidant [57]. 

 
Table 2: Antioxidant status of dietary ergogenic capsule 

 

 

 

 

 

 

 

 

                                         Data are mean ± SE, n=3 

 

3.3. Polyphenol compounds of Dietary ergogenic capsule by HPLC 

The chromatographic analysis of a dietary supplement capsule consists of a mixture of a wide range of important phenolic 

compounds. From this Table (3), the phenolic compounds detected using HPLC technology can be divided into three 

categories: upper, middle, and lower values. First, the highest level was found in the case of Benzoic acid (2093.36 mg/kg), 

Quinol (1126.032 mg/kg), Chlorogenic (1119.66 mg/kg) and Myricetin (257.56 mg/kg). Secondly, the moderate included 

Quercetin (193.70647 mg/kg), Rutin (146.13 mg/kg), Ellagic (134.9 mg/kg) and Catechol (95.9 mg/kg). Other detected 

phenolic compounds, including 13 compounds, ranged from 67.01 mg/kg (p- Coumaric acid), 48.21 mg/kg (Gallic acid), 

23.625 mg/kg and 11.09 (Ferulic acid). While the thirteenth Caffeic acid compound had the lowest value discovered (3.39 

mg/kg). The antioxidant activity of Spirulina platensis was measured at 39.18%. Furthermore, it contained high 

levels of flavonoids, β-carotene, vitamin E, and phenolics, with respective concentrations of 711, 70, 60, and 997 mg/100g 

according [47], the total polyphenol (15.8–24.4 mg/g) in Carob pulp according [45], Rich in polyphenolic compounds 

with significant antioxidant potential are date pits [58, 59, 60], Doum fruits Contains 19:90 mg/g of flavonoids and 7:13 mg/g 

of total polyphenols as reported by [61]. 

 
Table 3: Polyphenol compounds of Dietary ergogenic capsule by HPLC 

 

Concentration (ppm) Polyphenol compounds 

1126.03 Quinol 

95.88 Catechol 

1119.66 Chlorogenic 

3.39 Caffeic acid 

67.01 p- Coumaric acid 

2093.36 Benzoic acid 

11.09 Ferulic acid 

146.13 Rutin 

134.90 Ellagic 

23.62 o- Coumaric acid 

193.71 Quercitin 

257.56 Myricetin 

48.21 Gallic acid 

 

3.4. Amino acid composition of Dietary ergogenic capsule  

Data in Table (4) and Fig. (1) showed that the dietary ergogenic capsule contained a high amount from essential 

amino acids (EAAs) and nonessential amino acids (N-EAA). An amino acid is considered essential if an organism cannot 

synthesize it from nutrients at a rate that meets the requirements of normal growth. In humans, Leucine, isoleucine and valine 

are three essential branched-chain amino acids (BCAAs). They are not produced by the body and must therefore be absorbed 

externally. And what's worth noting: BCAAs bypass metabolism in the liver and are oxidized in skeletal muscle. Leucine, 

specifically, in mammals, activates the target of rapamciyn-1 (mTOR), an anabolic signal that mediates muscle protein 

synthesis, which in turn is associated with adaptations to strength and inflation. To this end, BCAAs are believed to have 

positive effects on performance, recovery and body composition. Spirulina is a rich source of protein, with a percentage 

of 56.79 According [47], Moringa seed is a newly discovered protein source that has a well-balanced composition of amino 

Analysis dietary ergogenic capsule 

Total phenols (mg GAE/g) 25.65±1.21 

Total flavonoids (mg QUE/g) 17.0±0.01 

Total Carotenoids (µg/g) 0.1±0.02 

Total Chlorophyll (mg/g) 2.07±1.14 

Antioxidant activity (µmole Trolox/g) 116.97±0.13 
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acids [62], Total amino acid contents ranged between 3.87 and 8.21% in Carob pulp [63], WPI high-quality protein such as 

whey contains all the essential amino acids that the body needs on a daily basis [11]. 

 

 

Fig. 1: Chromatogram of amino acid composition of dietary ergogenic capsule 

 

 

 

 

 
Table 4: Amino acid composition of Dietary ergogenic capsule 

Amino Acid  

(g/ 100 gram protein) 

 
Dietary supplements capsule 

FAO/WHO/UNU (1985) 

pattern 

 Essential amino acids (EAA) 

*Leucine  9.037 6.6 

*Isoleucine  6.829 2.8 

*Valine  5.038 3.5 

Methionine  3.447 2.2 

Histidine  11.8 1.9 

Threonine  11.548 3.4 

Phenylalanine  5.681   

Lysine  13.593 5.8 

Tryptophan  5.14 1.0 

Total (EAA)   72.113  27.2 

 Non-Essential amino acids (N-EAA) 

Aspartic acid  22.153   

Glutamic acid  13.558   

Serine  7.124   

Glycine  5.423   

Arginine  48.664   

Alanine  8.739   

Proline  12.929   

Tyrosine  3.753   

Cysteine  1.639   

Total (N-EAA)  123.982   

C-PER  2.83   

BV  79.69   

*Branched Chain Amino Acids; EAA: Essential Amino Acids; N-EAA: Non-Essential Amino Acids C-PER = Computed 
Protein Efficiency Ratio & BV = Biological Value  

 

3.5. The anthropometric characteristics for weightlifting athletes 

Data recorded in Table (5) refer to the anthropometric measurement of weightlifting who are the subject of this study. Males 

show greater weight and length than females. In contrast, there was no discernible difference in the body mass index 
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parameter between male and female weightlifters. According to this metric, the weightlifters who were the subject of the 

study showed no signs of obesity. 

Additionally, it is reported that male weightlifters waist circumference increased significantly (to78.3 cm) in comparison to 

female weightlifters' waist circumference (to70.1 cm), the waist-to-hip ratio (0.834) and (0.744) showed a rise in the 

proportion of male over female.  However, there were no appreciable variations in the hip circumference, mid upper arm 

circumference index measured and waist-to-height ratio. These results are similar with those reported by [64, 65, 66]. 

  
Table 5: The anthropometric characteristics for weightlifting athletes 

 

weightlifting athletes 

Variables Female 

(n=14) 
Male (n=11) 

58.4a ±2.342       67.9a ±4.434 Weight,  kg 

157.3b 

±2.326      
168.5a ±2.602      

Height, cm 

23.6a ±0.800      23.7a ±1.031      
BMI, kg/m2 

114.5a 

±4.604       
89.5b ±3.544      

IBW, % 

70.1b ±1.463      78.3a ±2.747      
Waist circumference, cm 

94.4a ±1.609      94.5a ±2.788      
Hip circumference, cm 

0.744b 

±0.011      
0.834a ±0.017     

Waist-to-Hip Ratio (WHR), cm 

0.447a 

±0.010      
0.467a ±0.012      

Waist-to-Height Ratio (WHtR), cm 

27.1a ±0.867      28.8a ±0.952      Mid upper arm circumference index (MUAC), cm 

          Data are mean ± SE, , means with the same letter in the same row are not significantly different P<0.05 

 
3.6.  Skinfolds and body composition of weightlifting athletes 

Data observed in Table (6) indicated that the Weightlifters body composition and four different skin fold measurements (mm) 

revealed no discernible gender difference in the skinfolds in the triceps, thighs, subscapular, and suprailiac regions. The 

athlete’s body composition indicators, however, indicated that they were within normal bounds. 

 
Table  6: Skinfolds and body composition of weightlifting athletes 

 

weightlifting athletes 
Variables 

Female (n=14) Male (n=11) 

18.8 a ±1.327 16.0 a ±1.152      Triceps skinfold thickness, mm 

12.3 a ±0.808     11.4 a ±1.146      Biceps skinfold thickness, mm 

16.8 a ±0.956      14.6 a ±1.155    Subscapular skinfold thickness, mm 

17.6 a ±0.957      15.0 a ±1.612    Suprailiac skinfold thickness, mm 

32.1 a ±0.563      22.9 b ±1.078   Body fat, % 

18.9 a ±1.066      15.7 a ±1.488 Fat mass, kg 

52.2 a ±1.317      39.5 b ±3.262     Lean mass, kg 

       Data are mean ± SE, means with the same letter in the same row are not significantly different P<0.05 

 

 

3.7. Effect of Dietary ergogenic capsule on physical performance parameters for weightlifter athletes 

Table (7) showed how dietary supplement capsules affected weightlifters’ physical performance. A set of exercises was found 

to enable players to raise their weight above the weights recorded at intervals of 0 and 6 weeks over a period of 6 weeks. In 

addition to showing a notable increase in male lifter efficiency relative to female lifter efficiency during the experiment 

period, the weights lifted by each gender were increased during the aforementioned periods [66].  
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Table 7: Effect of Dietary ergogenic capsule on physical performance parameters for weightlifting athletes 

parameter 
Weightlifting Athletes 

Male (n=11) Female (n=14) 

 Total snatch and C&J*, kg 198.45a ±18.534 118.50b ±7.325 

             means with the same letter in the same row are not significantly different P<0.05; * C&J: Clean &Jerk.  

4. Conclusion 

Based on the results, it could be concluded that the current trends of a healthy lifestyle for health promotion have led to 

consuming innovative health-beneficial dietary ergogenic products based on natural sources. The high bioactive compounds 

of the natural dietary ergogenic capsule could be used as a potential source for nutraceutical ingredients to improve the 

performance and endurance for weightlifting athletes. 
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