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Abstract 
___________________________________________________________________ 

Volleyball is one of the team sports that requires robust muscle mass for 

exceptional performance and endurance. Protein intake contributes to the 

formation of muscle mass and red blood cells that are tightly linked to 
hematocrit levels. The objective of this study was to determine the 
effectiveness of whey protein and soymilk on muscle mass and hematocrit 
levels in volleyball athletes. The study was a true experiment with a 

randomized pre-test and post-test design, involving 20 adolescent, male 
volleyball athletes divided into 2 groups: whey protein and the soymilk group 
selected by purposive sampling. The research variables were muscle mass 
and hematocrit levels. Statistical analysis used independent t-test and 

paired t-test. The results showed increased muscle mass in the whey protein 
group (3.50 ± 15.04), but the opposite was found in the soymilk (-1.82 ± 
6.46), resulting in significant difference in muscle mass changes between 

groups (p=0.020). Both groups exhibited reduced hematocrit levels (whey 
protein group = -3.50±7.69; soymilk group= -1.20±6.30), with a significantly 
higher decrease shown in the whey protein group (p=0.019). 
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Introduction 

Volleyball is a very popular team sport in Indonesia because volleyball is a fun sport 

and can be a place to channel talent (Oktaviany, 2017). Volleyball athletes need good muscle 
strength to provide a high-quality play (Fauzan, 2019). Muscle tissue makes up 40-50% of 

total body weight. Adequate muscle mass is required in volleyball games to reduce risks of 
joint injury during training. The more muscle mass in the body, the better the muscle 

capacity is (Harahap, 2014). Optimal muscle mass is achieved from a combination of intense 

training and sufficient protein intake (Azhar, 2013).  
Protein plays a major role in muscle building (Harahap, 2014). Protein contains 

essential branched-chain amino acids (BCAA)—leucine, isoleucine, and valine—which are 

metabolized in skeletal muscle. Setiowati (2013) reported that increased protein intake led to 

elevated muscle mass of 3.8%. Accordingly, Morton (2017) stated that increasing daily 

protein intake, along with regular exercise training, will cause changes in muscle mass. In 
addition, protein promotes blood cell formation (hemopoiesis), particularly erythrocytes 
(Andarina and Sumarni, 2006).  

The volume of red blood cells in 100 ml of blood is expressed as hematocrit 

(Rahmatillah, 2019). Hematocrit reflects the ratio of red blood cells compared to total blood 
volume (Lita et al, 2016). Physical activity incites elevated lung capacity and overall blood 

circulation, implying increased number of circulating red blood cells which transports 
oxygen to cells and tissues (Norwidianti et al, 2022). Chai et al (2019) found a simple but 

significant correlation between VO₂max and hematocrit levels. VO₂max is the amount of 
oxygen available to exercising muscles to produce energy (Hariyanti et al, 2020). An athlete's 

VO₂max can be influenced by nutrient intake, particularly protein (Kameswara P.S, 2014). 

Whey protein is the protein component in whey milk (Hutama, 2019).  It has a high 
concentration of BCAA (26%) and has been proven to be beneficial for muscle building 
(Mardiana et al, 2022). However, the high product cost makes it unfit for athletes that would 

require regular consumption. As an alternative, soybeans may be a more affordable and 

accessible option. 
Soybean (Glycine max) is known for its high protein content complemented with the 

complete essential amino acids and excellent digestibility. Lynch et all (2020) discovered that 

consuming soybeans positively affected muscle mass. Soy protein (Glycine max) contains 
isoflavones (sub-class of flavonoids) which function as antioxidants to prevent muscle 
damage (Fitriana et al, 2014). This study aims to determine the effectiveness of whey protein 

and soymilk on muscle mass gain and hematocrit levels in volleyball athletes. 

 

METHOD 

The study was a true experiment with a randomized pre-test post-test design. A total 

of 16 young, male volleyball athletes were selected by purposive sampling based on the 

following inclusion criteria: adolescents aged 14 to 18-year-old, have been an athlete for at 
least a year, not currently taking muscle mass enhancing supplements, and not participating 

in any programs to build muscle mass. Samples were equally divided into 2 groups and given 
a glass of either whey protein milk or soymilk after training for 12 days within 4 weeks. 

Muscle mass measurements were taken at the beginning and end of the study using a 
skinfold caliper while hematocrit levels were measured at the beginning and end of the study 

using For a Kit Test 6 Plus. 

Primary data collected were training status, intake, physical activity, and nutritional 
status. Intake was assessed with 4 x 24-hour recall. Measurements of muscle mass and 
hematocrit levels were carried out on athletes before and after treatment. Univariate analysis 

was done to describe the mean, standard deviation, maximum and minimum value of the 

data. Normality test was done with Shapiro Wilk, then bivariate analysis used Independent 
Sample T-Test and mean difference was analyzed using Paired t-test. 

 

RESULT AND DISCUSSION 

Sample Characteristics 

Sixteen male volleyball athletes were divided into two groups, whey protein and soy milk 

group, had characteristics as described in Table 1. The level of compliance in consuming 

whey protein and soy milk was 100%.  
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Table 1 Sample characteristics 

Characteristic 

 

Whey Protein Soymilk p value 

BMI-for-age (kg/m²) 
Age (year) 

Training status (year) 
Physical activity level (PAL) 

Energy intake (%) 
Protein intake (%) 

Fat intake (%) 

Carbohydrate intake (%) 
Calcium intake (%) 
Vitamin C intake (%) 

Iron intake (%) 

0.73±0.45 
16.50±1.17 

3.90±1.66 
1.68±0.57 

102.07±1.50 
83.14±1.27 

85.80±1.78 

110.67±1.74 
31.4±1.06 
38.4±2.68 

78.6±1.17 

0.63±0.62 
16.30±1.49 

2.30±1.76 
1.50±0.18 

91.25±1.06 
78.34±1.08 

75.00±1.71 

102.00±2.06 
21.6±1.33 
30. 8±2.45 

70.21±1.84 

0.693 
0.744 

0.052 
0.051 

0.082 
0.377 

0.185 

0.323 
0.084 
0.516 

0.244 

  
No difference was found between groups for any of the sample characteristics listed in 

Table 1 (p>0.05) so that BMI-for-age, age, exercise status, physical activity (PAL), adequacy 

level did not become confounding variables. 
Body composition is the sum of all parts of the body consisting of adipose or fat 

tissue and lean tissue mass. Lean body mass includes muscle mass, bone, skin, non-fat 

body tissue and other body tissues, with muscle mass constituting to 40-50% of lean body 

mass (Browers & Fox, 1988). The formation of body fat mass in comparison to lean body 
mass is related to athlete performance. 

 

 

Muscle Mass 
 

Tabel 2. Muscle mass changes during the intervention 

Muscle mass Mean±SD pᵃ 

Pre (%) Post (%) ∆ muscle mass 

Whey Protein 67.87±15.2 71.37±10.4 3.50±15.04 0.048 

Sari Kedelai 66.82±9.52 65.00±8.59 -1.82±6.46 0.039 

pᵇ 0.856 0.022 0.020  

 Notes : 

 pᵃ  : paired t-test 
 pᵇ : independent t-test 

 

Significant difference was found in muscle mass changes in both groups. Paired t-test 

analysis confirmed that whey protein group exhibited a notable increase (p = 0.048) of 
muscle mass at the end of the intervention, whereas the soymilk group experienced a 

significant reduction (p = 0.039). Therefore, it could be inferred that the two protein sources 
had opposite effects on muscle mass. 

This study proved that whey protein is more effective for increasing muscle mass 
than soymilk, possibly due to the difference in BCAA amino acid contents. One gram of whey 

protein contains 116 mg leucine, 64.1 mg isoleucine and 60.9 mg valine; while BCAA content 

for every gram of soybean protein is 86.08 mg leucine, 54.4 mg isoleucine and 55.84 mg 

valine (Yanti et al, 2021). Furthermore, one serving of whey protein contains 11.22 grams of 
protein while one serving of soymilk contains 10.5 grams of protein. Setiowati and Hadi 

(2013) also affirmed that high protein intake was significantly correlated with muscle mass. 

The post-intervention disparity of muscle mass changes among groups were most 
likely linked to BCAA which plays an important role in energy metabolism for muscle 

performance (Mardiana et al, 2022). The increased muscle mass was seemingly attributed to 
the high BCAA content in whey protein (26%). This type of amino acids is typically absorbed 

by the intestines to later produce NH₃ and other organic compounds that will eventually 
culminate in the urea cycle. However, during exercise, constant muscle damage occurs, 
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inciting immediate body response including the conversion of amino acids into new muscle 
cells (Harahap, 2014). 

On the other hand, the decreased muscle mass in the soymilk group could be caused 

by the presence of antinutritional compounds in soybeans. Antinutrient compounds are 
secondary metabolites produced by plants as a form of defense against biological attacks 
(Aviles-Gaxiola et al, 2018). The metabolites produced are tannin, phytic acid, and 

antitrypsin, of which antitrypsin is the main factor causing limited protein utilization in 

soybeans (Khattab and Arnfield, 2009). Antitrypsin is the main antinutrient compound in 

soybeans that can inhibit the performance of the trypsin enzyme by forming an indigestible 
enzyme-inhibitor complex, thus interfering protein absorption. The antitrypsin content in 

soybeans reported the highest content of 94.1 U/mg (Khattab and Arnfield, 2009). 

 
Hematocrit levels 

 

Tabel 3. Hematocrit level changes during the intervention 

Hematocrit Mean±SD pᵃ 

Pre (%) Post (%) ∆ hematokrit 

Whey Protein 39.30±4.62 35.80±9.17 -3.50±7.69 0.021 

Soymilk 37.10±3.81 35.90±5.85 -1.20±6.30 0.040 

pᵇ 0.261 0.049 0.047  

 Notes : 
 pᵃ  : paired t-test 

 pᵇ : independent t-test 

 
There was a notable difference in hematocrit levels across groups post-intervention. 

Paired t-test analysis revealed significant effects on hematocrit levels in both the whey 
protein (p=0.021) and soymilk group (p=0.040). 

This study proves that soymilk can maintain hematocrit levels in athletes compared 
to whey protein because soymilk contains isoflavones that function as antioxidants. 

Antioxidants can play a role in preventing oxidative stress due to exposure to free radicals 

that affect hematocrit levels. In addition, soymilk protein plays a role in increasing 
hematocrit levels which affect VO₂max. Similarly, Chai et al (2019) also found a simple but 
significant correlation between VO₂max and hematocrit. An athlete's VO₂max can be 

influenced by macronutrient intake such as protein (Kameswara, P.S, 2014).  

Both groups experienced decreased hematocrit levels post-intervention, suggesting 
that neither whey protein nor soymilk were effective in increasing hematocrit levels. One of 

the factors related to this is "sports anemia" or anemia that occurs in athletes. Sports 
anemia is caused by increased plasma volume in the blood. Physical exercise with heavy 

intensity that is carried out continuously and with a long duration can also cause a decrease 
in red blood cell mass by intravascular hemolysis, causing hematocrit levels to decrease. 

The protein in whey protein and soymilk affects iron absorption. However, whey 

protein and soymilk also contain calcium, which negatively impacts the absorption of heme 
and non-heme iron. Calcium inhibits iron transport through the basolateral membrane and 
enterocytes to the plasma. If iron absorption is inhibited, hematocrit levels will be low. The 

calcium content in one serving of whey protein is 171.6 mg while soy milk is 57.72 mg. 

Therefore, soy milk is more effective in maintaining hematocrit levels than soy milk (Roziqo 
and Nuryanto, 2016). 

 

CONCLUSION 

Whey protein has better effects than soymilk in building and increasing muscle mass. 
Soymilk is better for maintaining hematocrit levels than whey protein. 
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INTRODUCTION 
Volleyball is a very popular team sport in 

Indonesia because volleyball is a fun sport and can 

be a place to channel talent (Oktaviany, 2017). 

Volleyball athletes need good muscle strength to 

provide a high-quality play (Fauzan, 2019). Muscle 

tissue makes up 40-50% of total body weight. 

Adequate muscle mass is required in volleyball 

games to reduce risks of joint injury during training. 

The more muscle mass in the body, the better the 

muscle capacity is (Harahap, 2014). Optimal 

muscle mass is achieved from a combination of 

intense training and sufficient protein intake 

(Azhar, 2013).  

Protein plays a major role in muscle 

building (Harahap, 2014). Protein contains 

essential branched-chain amino acids (BCAA)—

leucine, isoleucine, and valine—which are 

metabolized in skeletal muscle. Setiowati (2013) 

reported that increased protein intake led to 

elevated muscle mass of 3.8%. Accordingly, 

Morton (2017) stated that increasing daily protein 

intake, along with regular exercise training, will 

cause changes in muscle mass. In addition, protein 

promotes blood cell formation (hemopoiesis), 

particularly erythrocytes (Andarina and Sumarni, 

2006).  

An athlete's VO₂max can be influenced by 

nutrient intake, particularly protein (Kameswara 

P.S, 2014). VO₂max is the amount of oxygen 

available to exercising muscles to produce energy 

(Hariyanti et al, 2020). Chai et al (2019) found a 

simple but significant correlation between VO₂max 

and hematocrit levels. The volume of red blood 

cells in 100 ml of blood is expressed as hematocrit 

(Rahmatillah, 2019). Hematocrit reflects the ratio 

of red blood cells compared to total blood volume 

(Lita et al, 2016). Physical activity incites elevated 

lung capacity and overall blood circulation, 

implying increased number of circulating red blood 

cells which transports oxygen to cells and tissues 

(Norwidianti et al, 2022).  

Whey protein is the protein component in 

whey milk (Hutama, 2019).  It has a high 

concentration of BCAA (26%) and has been proven 

to be beneficial for muscle building (Mardiana et al, 

2022). However, the high product cost makes it 

unfit for athletes that would require regular 

consumption. As an alternative, soybeans may be a 

more affordable and accessible option. 

Soybean (Glycine max) is known for its 

high protein content complemented with the 

complete essential amino acids and excellent 

digestibility. Lynch et all (2020) discovered that 

consuming soybeans positively affected muscle 

mass. Soy protein (Glycine max) contains 

isoflavones (sub-class of flavonoids) which function 

as antioxidants to prevent muscle damage (Fitriana 

et al, 2014). One of the processed soybean products 

is soy milk. Soy milk according to SNI 01-3830-

1995 is a product derived from soy bean seed 

extract with water or a solution of soy flour in 

water, with or without the addition of other 

permitted food ingredients (Adawiyah et al, 2018). 

This study aims to determine the effectiveness of 

whey protein and soymilk on muscle mass gain and 

hematocrit levels in volleyball athletes. 

 
 

METHOD 
The study was a true experiment with a 

randomized pre-test post-test design. A total of 16 

young, male volleyball athletes were selected by 

purposive sampling based on the following 

inclusion criteria: adolescents aged 14 to 18-year-

old, have been an athlete for at least a year, not 

currently taking muscle mass enhancing 

supplements, and not participating in any programs 

to build muscle mass. Samples were equally 
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divided into 2 groups and given a glass of  (210 ml) 

either whey protein milk or soymilk after training 

for 12 days within 4 weeks. Muscle mass 

measurements were taken at the beginning and end 

of the study using a skinfold caliper while 

hematocrit levels were measured at the beginning 

and end of the study using For a Kit Test 6 Plus. 

Primary data collected were training 

status, intake, physical activity, and nutritional 

status. Intake was assessed with 4 x 24-hour recall. 

Measurements of muscle mass and hematocrit 

levels were carried out on athletes before and after 

treatment. Univariate analysis was done to describe 

the mean, standard deviation, maximum and 

minimum value of the data. Normality test was 

done with Shapiro Wilk, then bivariate analysis 

used Independent Sample T-Test and mean 

difference was analyzed using Paired t-test. 

 
 
RESULT AND DISCUSSION 

The result of the research is presented in the 

form of chart, table, or description. The analysis 

and intepretation of the result is needed to be 

elaborated before being discussed. The discussion 

is focused of elaboirating the data and result of the 

analysis with the problems of the research or the 

purpose of the research in a broader theorithical 

context. In the discussion, also, providing answer 

of why based on the facts taken from the data. The 

discussion is written according to the data that is 

being discussed and supposedly not biased from 

the data result. 

 
Table 1 Sample characteristics 

Characteristic 
 

Whey 
Protein 

Soymilk p  

BMI-for-age 
(kg/m²) 
Age (year) 
Training 
status (year) 

0.73±0.45 
 

16.50±1.17 
3.90±1.66 

 
1.68±0.57 

0.63±0.62 
 

16.30±1.49 
2.30±1.76 

 
1.50±0.18 

0.693 
 

0.744 
0.052 

 
0.051 

Physical 
activity level 
(PAL) 
Energy intake 
(%) 
Protein 
intake (%) 
Fat intake 
(%) 
Carbohydrate 
intake (%) 
Calcium 
intake (%) 
Vitamin C 
intake (%) 
Iron intake 
(%) 

 
 

102.07±1.50 
 

83.14±1.27 
 

85.80±1.78 
 

110.67±1.74 
 

31.4±1.06 
 

38.4±2.68 
 

78.6±1.17 

 
 

91.25±1.06 
 

78.34±1.08 
 

75.00±1.71 
 

102.00±2.06 
 

21.6±1.33 
 

30. 8±2.45 
 

70.21±1.84 

 
 

0.082 
 

0.377 
 

0.185 
 

0.323 
 

0.084 
 

0.516 
 

0.244 

 

Tabel 2. Muscle mass changes during the intervention 

Muscle 
mass 

Mean±SD pᵃ 

Pre (%) Post (%) ∆ muscle 
mass 

 

Whey 
Protein 

67.87±15.2 71.37±10.4 3.50±15.04 0.048 

Sari 
Kedelai 

66.82±9.52 65.00±8.59 -1.82±6.46 0.039 

pᵇ 0.856 0.022 0.020  

     Notes : 
     pᵃ  : paired t-test 
    pᵇ : independent t-test 

Tabel 3. Hematocrit level changes during the 
intervention 

Hematocrit Mean±SD pᵃ 

Pre (%) Post (%) ∆ 
hematokrit 

Whey 
Protein 

39.30±4.62 35.80±9.17 -3.50±7.69 0.021 

Soymilk 37.10±3.81 35.90±5.85 -1.20±6.30 0.040 

pᵇ 0.261 0.049 0.047  

Notes : 
pᵃ  : paired t-test 
pᵇ : independent t-test 
 
 
CONCLUSION 
 
Whey protein has better effects than soymilk in 

building and increasing muscle mass. Soymilk is 

better for maintaining hematocrit levels than 

whey protein. 

 
 



 

Ulvie et.al/ Journal of Sport Sciences and Fitness (10) (1) (2024) 
 

4 

REFERENCES 
Adawiyah, D.R., Andarwulam, N., Triana, R.N., 

Agustin, D., Gitapratiwi, D. 2018. 
Evaluation of Soybean Varieties for 
Quality of Soymilk. Jurnal Mutu Pangan. 5 
(1): 10 – 16. 

Andarina, D., Sumarmi S. 2006. Hubungan 
Konsumsi Protein Hewani dan Zat Besi 
dengan Kadar Hemoglobin pada Balita 
Usia 13 – 36 Bulan. The Indonesian Journal 
of Public Health. 3 (1): 19 – 23. 

Azhar, D.S., 2013. Perbandingan Pengaruh Susu 
Sapi Murni Dengan Susu Kedelai 
Terhadap Peningkatan Massa Otot Pada 
Latihan Beban.Skripsi Universitas 
Pendidikan Indonesia. Bandung. 

Chai, G., Qiu, J., Chen, S., Pan, Q., Shen, X., and 
Kang, J. 2019. Hematological, Hormonal 
and Fitness Indices in Youth Swimmers: 
Gender-Related Comparisons. Journal of 
Human Kinetics. 70 (2): 69 – 80. 

Davies, R.W., Carson, B.P., and Jakeman, P.M. 
2018. The Effect of Whey Protein 
Supplementation on the Temporal 
Recovery of Muscle Function Following 
Resistance Training: A Systematic 
Review and Meta-Analysis. Journal 
Nutrients. 10 (2): 1 – 10. 

Fauzan, F.A. 2019. Pengaruh Pemberian Puding 
Kacang Merah (Phaseolus vulgaris. L) 
Terhadap Massa Otot dan Ketahanan 
Otot Pada Atlet Voli Remaja di Persatuan 
Bola Voli Binataruna Kota Semarang. 
Skripsi Universitas Muhammadiyah 
Semarang. Semarang.  

Fitriana, A., Rosidi, A., Pakpaham, T.R. 2014. 
Gambaran Asupan Vitamin Sebagai Zat 
Antioksidan Atlet Sepakbola di Pusat 
Pendidikan dan Latihan Pelajar Jawa 
Tengah di Salatiga. Jurnal Gizi 
Universitas Muhammadiyah Semarang. 3 
(1): 16 – 21. 

Harahap, N.S. 2014. Protein dalam Nutrisi 
Olahraga.Jurnal Ilmu Keolahragaan. 13 (2): 
45 – 54. 

Hariyanti, M.S., Rahayu, N.I., and Pitriani, P. 
2020. Hubungan Kadar Hemoglobin dan 
Vo2max Pada Atlet Softball Putra. Jurnal 
Terapan Ilmu Keolahragaan. 5 (1): 16 – 
21. 

Hutama, R.F., and Andoyo, R. 2019. Produksi 
Whey Protein Concentrate (WPC) 
Terdenaturasi Menggunakan Beberapa 
Metode Preparasi. Universitas 
Padjadjaran. 3(1): 39 – 46. 

Kameswara, P.S.I. 2014. Perbedaan Nilai 
VO₂max dan Jarak Tempuh Lari Antara 

Pemberian Susu Rendah Lemak dan 
Minuman Olahraga Komersial Pada Atlet 
Sepak Bola. Skripsi Universitas Diponegoro. 
Semarang 

Kritikos, S., Papanikolaou, K., Draganidis, D., 
Poulios, A., Georgakouli, K., Tsimeas, 
P., Tzatzakis, T., Batsilas, D., 
Batrakoulis, A., Deli, C.K., 
Chatzinikolaou, A., Mohr, M., Jamurtas, 
A.Z., and Fatouros, L.G. 2021. Effect of 
Whey vs. Soy Protein Supplementation 
on Recovery Kinetics Following Speed 
Endurance Training in Competitive Male 
Soccer Players: a Randomized Controlled 
Trial. Journal of the International Society of 
Sports Nutrition. 18 (23): 1 – 15. 

Lita, E., Santosa, B., and Sukeksi, A. 2016. 
Perbedaan Kadar Hematokrit 
Berdasarkan Waktu Penundaan. Karya 
Tulis Ilmiah Universitas Muhammadiyah 
Semarang. Semarang. 

Liu, Y., Du, H., Li, P., Shen, Y., Peng, H., Liu, S., 
Zhou, G.A., Zhang, H., Liu, Z., Shi, M., 
Huang, X., Li, Y., Zhang, M., Wang, Z., 
Zhu, B., Han, B., Liang, C., and Tian, Z. 
2020.Pan-Genome of Wild and 
Cultivated Soybeans.Cell Resource. 182: 
162 – 176. 

Lynch, H.M., Buman, M.P., Dickinson, J.M., 
Ransdell, L.B., Johnston, C.S., and 
Wharton, C.M. 2020. No Significant 
Differences in Muscle Growth and 
Strenght Development When Consuming 
Soy and Whey Protein Supplements 
Matched for Leucine Following a 12 week 
Resistance Training Program in Men and 
Women: A Randomized Trial. 
International Journal of Environmental 
Research and Public Health. 17 (3871): 1 
– 14. 

Mardiana, Rachmawati,L., Sari, N.P., and Al 
Amien, T.N., 2022. Whey Protein, Daun 
Kelor, Kurma, dan Kelelahan Otot. Book 
Chapter Kesehatan Masyarakat Jilid 2. 
Universitas Negeri Semarang. Semarang. 

Messina, M., Lynch, H., Dickinson, J.M., and 
Reed, K.E. 2018. No Difference Between 
the Effects of Supplementing With Soy 
Protein Versus Animal Protein on Gains 
in Muscle Mass and Strenghth in 
Response to Resistance Exercise. 
Internasional Journal of Sport Nutrition and 
Exercise Metabolism. 28 (6): 674 – 685. 

Morton, R.W., Murphy, K.T., McKellar, S.R., 
Schoenfeld, B.J., Henselmans, M., 
Helms, E., Aragon, A.A., Devries, M.C., 
Banfield, L., Krieger, J.W., and Phillips, 
S.M. 2017.A Systematic review, meta-



 

Ulvie et.al/ Journal of Sport Sciences and Fitness (10) (1) (2024) 
 

5 

analysis and meta-regression of The Effect 
of Protein Supplementation on Resistance 
Training-Induced Gains in Muscle Mass 
and Strength in Healthy Adults. Br J Sport 
Med. 52: 376 – 384. 

Norwidianti, T., Kaidah, S., and Huldani. 2022. 
Literature Review: Hubungan Kadar 
Hematokrit dengan Nilai VO₂max Pada 
Atlet. Jurnal Homeostatis. 5 (1): 203 – 210. 

Oktaviany, D.D. 2017. Perbedaan Pengaruh 
Latihan Rope Jump dan Squat Jump 
Dengan Metode Interval Terhadap Daya 
Ledak Otot Tungkai Pemain Bola Voli. 
Universitas ‘Aisyiyah Yogyakarta. 
Yogyakarta. 

Patil, G., Mian, R., Vuong, T., Pantalone, V., 
Song, Q., Chen, P., Shannon, G.J., 
Carter, T.C., and Nguyen, H.T. 2017. 
Molecular Mapping and Genomics of 
Soybean Seed Protein: a Review and 
Perspective For The Future. Theor Appl 
Genect. 130 (10): 1975 – 1991. 

Rahman, A., Kaidah, S., Huldani. 2021. 
Literature Review: Pengaruh Latihan 
Aerobik Intensitas Sedang Terhadap 
Kadar Hematokrit. Jurnal Homeostatis.  4 
(2): 435 – 446. 

Rahmatillah, A.A. 2018. Pemeriksaan Hematokrit 
Pada Petani Garam di Dusun Ageng Desa 
Pinggir Papas Sumenep. Skripsi Universitas 
Muhammadiyah Surabaya. Surabaya. 

. 
Rutherfurd, S.M., Fanning, A.C., Miller, B.J., and 

Moughan, P.J. 2015. Protein 
Digestibility-Corrected Amino Acid 
Scores and Digestible Indispensable 
Amino Acid Scores Differentially 
Describe Protein Quality in Growing 
Male Rats. The Journal of Nutrition. (145): 
372 – 379. 

Siska, M.T., Zahtamal, and Putri, F. 2019. 
Pengaruh Kombinasi Latihan Beban 
dengan Metode Pyramid set dan Konsumsi 
Susu Tinggi Protein Terhadap 
Peningkatan Massa Otot. Jurnal Ilmu 
Kesehatan. 13 (2): 107 – 116. 

 
Setiowati, A., Hadi. 2013. Pengaruh Suplementasi 

Protein Terhadap Komposisi Tubuh pada 
Atlet. Jurnal Media Ilmu Keolahragaan 
Indonesia. 3 (2): 67 – 71. 

Tokede, O.A., Onabanjo, T.A., Yansane, A., 
Gaziano, J.M., and Djousse, L. 2015. 
Soya Products and Serum Lipids: a Meta-
Analysis of Randomised Controlled 
Trials. British Journal of Nutrition. 144 (6): 
831 – 843. 

 
Wim H.M., Saris and Marleen A. van Baak. 2018. 

Glucagon and insulin responses after ingestion 
of different amounts of intact and hydrolysed 
proteins. British Journal of Nutrition. 100, 
61 – 69. 

Yanti, R., Angkasa, D., and Jus’at, I. 2021. 
Pengembangan Produk Snack Bar Tinggi 
BCAA (Branched-chain Amino Acid) 
Berbahan Tepung Kapri (Pisum sativum), 
Kecipir (Psophocarpus tetragonolbus) dan 
Kedelai (Glycine max) Sebagai Makanan 
Alternatif Untuk Daya Tahan Atlet. The 
Journal of Nutrition and Food Research. 44 
(1): 21 – 30 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Universitas Muhammadiyah Semarang

D3 Gizi

Jurnal 3

EFFECTIVENESS OF WHEY PROTEIN AND SOYMILK ON 
MUSCLE MASS AND HEMATOCRIT LEVELS OF VOLLEYBALL A…

D3 Gizi

Document Details

Submission ID

trn:oid:::1:2986452619

Submission Date

Aug 20, 2024, 8:41 AM GMT+7

Download Date

Aug 20, 2024, 8:49 AM GMT+7

File Name

Copyedit_Yuliana_20082024.doc

File Size

141.5 KB

6 Pages

2,861 Words

16,609 Characters

Page 1 of 9 - Cover Page Submission ID trn:oid:::1:2986452619

Page 1 of 9 - Cover Page Submission ID trn:oid:::1:2986452619



12% Overall Similarity
The combined total of all matches, including overlapping sources, for each database.

Filtered from the Report

Bibliography

Match Groups

15 Not Cited or Quoted 11%
Matches with neither in-text citation nor quotation marks

0 Missing Quotations 0%
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Top Sources

5% Internet sources

2% Publications

11% Submitted works (Student Papers)

Integrity Flags
0 Integrity Flags for Review

No suspicious text manipulations found.
Our system's algorithms look deeply at a document for any inconsistencies that 
would set it apart from a normal submission. If we notice something strange, we flag 
it for you to review.

A Flag is not necessarily an indicator of a problem. However, we'd recommend you 
focus your attention there for further review.

Page 2 of 9 - Integrity Overview Submission ID trn:oid:::1:2986452619

Page 2 of 9 - Integrity Overview Submission ID trn:oid:::1:2986452619



Match Groups

15 Not Cited or Quoted 11%
Matches with neither in-text citation nor quotation marks

0 Missing Quotations 0%
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Top Sources

5% Internet sources

2% Publications

11% Submitted works (Student Papers)

Top Sources
The sources with the highest number of matches within the submission. Overlapping sources will not be displayed.

1 Student papers

Universitas Muhammadiyah Semarang 8%

2 Internet

journal.unnes.ac.id 3%

3 Internet

garuda.kemdikbud.go.id 2%

Page 3 of 9 - Integrity Overview Submission ID trn:oid:::1:2986452619

Page 3 of 9 - Integrity Overview Submission ID trn:oid:::1:2986452619



 
149 

 JSSF (9) (2) (2023) 

 

Journal of Sport Sciences and Fitness 
http://journal.unnes.ac.id/sju/index.php/jssf 

 

 

EFFECTIVENESS OF WHEY PROTEIN AND SOYMILK ON MUSCLE MASS 

AND HEMATOCRIT LEVELS OF VOLLEYBALL ATHLETES 

Yuliana Noor Setiawati Ulvie1, Aprodhit Justicia Nabila2, Ali Rosidi3, Zahra 

Labtrobdiba4 

 

Universitas Muhammadiyah Semarang1,2,3,4 

ulvieanna@gmail.com1 

aprodhitjusticia@gmail.com2j 

alirosidi@unimus.ac.id3 

zahra_latrobdiba@unimus.ac.id4 

 

 

Article’s Info 

________________ 

Article’s  History: 

Received June 2024 

Accepted July 2024 

Published July 2024 

________________ 

Keywords: 

whey protein, soy milk, 

muscle mass, hematocrit 

levels, volleyball athlete 

Abstract 
___________________________________________________________________
Volleyball is one of the team sports that requires robust muscle mass for exceptional performance and 

endurance. Protein intake contributes to the formation of muscle mass and red blood cells that are tightly linked 

to hematocrit levels. The objective of this study was to determine the effectiveness of whey protein and soymilk 

on muscle mass and hematocrit levels in volleyball athletes. The study was a true experiment with a 
randomized pre-test and post-test design, involving 20 adolescent, male volleyball athletes divided into 2 groups: 

whey protein and the soymilk group selected by purposive sampling. The research variables were muscle mass 

and hematocrit levels. Statistical analysis used independent t-test and paired t-test. The results showed 
increased muscle mass in the whey protein group (3.50 ± 15.04), but the opposite was found in the soymilk (-

1.82 ± 6.46), resulting in significant difference in muscle mass changes between groups (p=0.020). Both groups 

exhibited reduced hematocrit levels (whey protein group = -3.50±7.69; soymilk group= -1.20±6.30), with a 
significantly higher decrease shown in the whey protein group (p=0.019). 
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INTRODUCTION 

Volleyball is a very popular team sport in 

Indonesia because volleyball is a fun sport and 

can be a place to channel talent (Oktaviany, 

2017). Volleyball athletes need good muscle 

strength to provide a high-quality play (Fauzan, 

2019). Muscle tissue makes up 40-50% of total 

body weight. Adequate muscle mass is required 

in volleyball games to reduce risks of joint injury 

during training. The more muscle mass in the 

body, the better the muscle capacity is 

(Harahap, 2014). Optimal muscle mass is 

achieved from a combination of intense training 

and sufficient protein intake (Azhar, 2013).  

Protein plays a major role in muscle 

building (Harahap, 2014). Protein contains 

essential branched-chain amino acids (BCAA)—

leucine, isoleucine, and valine—which are 

metabolized in skeletal muscle. Setiowati (2013) 

reported that increased protein intake led to 

elevated muscle mass of 3.8%. Accordingly, 

Morton (2017) stated that increasing daily 

protein intake, along with regular exercise 

training, will cause changes in muscle mass. In 

addition, protein promotes blood cell formation 

(hemopoiesis), particularly erythrocytes 

(Andarina and Sumarni, 2006). 

An athlete's VO₂max can be influenced 

by nutrient intake, particularly protein 

(Kameswara P.S, 2014). VO₂max is the amount 

of oxygen available to exercising muscles to 

produce energy (Hariyanti et al, 2020). Chai et 

al (2019) found a simple but significant 

correlation between VO₂max and hematocrit 

levels. The volume of red blood cells in 100 ml 

of blood is expressed as hematocrit 

(Rahmatillah, 2019). Hematocrit reflects the 

ratio of red blood cells compared to total blood 

volume (Lita et al, 2016). Physical activity 

incites elevated lung capacity and overall blood 

circulation, implying increased number of 

circulating red blood cells which transports 

oxygen to cells and tissues (Norwidianti et al, 

2022).  

Whey protein is the protein component in 

whey milk (Hutama, 2019).  It has a high 

concentration of BCAA (26%) and has been 

proven to be beneficial for muscle building 

(Mardiana et al, 2022). However, the high 

product cost makes it unfit for athletes that 

would require regular consumption. As an 

alternative, soybeans may be a more affordable 

and accessible option. 

Soybean (Glycine max) is known for its 

high protein content complemented with the 

complete essential amino acids and excellent 

digestibility. Lynch et all (2020) discovered that 

consuming soybeans positively affected muscle 

mass. Soy protein (Glycine max) contains 

isoflavones (sub-class of flavonoids) which 

function as antioxidants to prevent muscle 

damage (Fitriana et al, 2014). One of the 

processed soybean products is soy milk. Soy 

milk according to SNI 01-3830-1995 is a product 

derived from soy bean seed extract with water or 

a solution of soy flour in water, with or without 

the addition of other permitted food ingredients 

(Adawiyah et al, 2018). This study aims to 

determine the effectiveness of whey protein and 

soymilk on muscle mass gain and hematocrit 

levels in volleyball athletes. 

 

METHOD 

The study was a true experiment with a 

randomized pre-test post-test design. A total of 

16 young, male volleyball athletes were selected 

by purposive sampling based on the following 

inclusion criteria: adolescents aged 14 to 18-

1
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year-old, have been an athlete for at least a year, 

not currently taking muscle mass enhancing 

supplements, and not participating in any 

programs to build muscle mass. Samples were 

equally divided into 2 groups and given a glass 

of  (210 ml) either whey protein milk or soymilk 

after training for 12 days within 4 weeks. 

Muscle mass measurements were taken at the 

beginning and end of the study using a skinfold 

caliper while hematocrit levels were measured at 

the beginning and end of the study using For a 

Kit Test 6 Plus. 

Primary data collected were training 

status, intake, physical activity, and nutritional 

status. Intake was assessed with 4 x 24-hour 

recall. Measurements of muscle mass and 

hematocrit levels were carried out on athletes 

before and after treatment. Univariate analysis 

was done to describe the mean, standard 

deviation, maximum and minimum value of the 

data. Normality test was done with Shapiro 

Wilk, then bivariate analysis used Independent 

Sample T-Test and mean difference was 

analyzed using Paired t-test. 

 

RESULT AND DISCUSSION 

Sample Characteristics 

Table 1 Sample characteristics 

 
Characteristic 

 

Whey 

Protein 

Soymilk p  

BMI-for-age 

(kg/m²) 

Age (year) 

Training 

status (year) 

Physical 

activity level 

(PAL) 

Energy 

intake (%) 

Protein 

intake (%) 

Fat intake 

(%) 

 

0.73±0.45 

 

16.50±1.17 

3.90±1.66 

 

1.68±0.57 

 

 

102.07±1.50 

 

83.14±1.27 

 

85.80±1.78 

 

 

0.63±0.62 

 

16.30±1.49 

2.30±1.76 

 

1.50±0.18 

 

 

91.25±1.06 

 

78.34±1.08 

 

75.00±1.71 

 

 

0.693 

 

0.744 

0.052 

 

0.051 

 

 

0.082 

 

0.377 

 

0.185 

 

 

Carbohydrate 

intake (%) 

Calcium 

intake (%) 

Vitamin C 

intake (%) 

Iron intake 

(%) 

110.67±1.74 

 

31.4±1.06 

 

38.4±2.68 

 

78.6±1.17 

102.00±2.06 

 

21.6±1.33 

 

30. 8±2.45 

 

70.21±1.84 

0.323 

 

0.084 

 

0.516 

 

0.244 

 

Sixteen male volleyball athletes were 

divided into two groups, whey protein and soy 

milk group, had characteristics as described in 

Table 1. The level of compliance in consuming 

whey protein and soy milk was 100%.  

No difference was found between groups 

for any of the sample characteristics listed in 

Table 1 (p>0.05) so that BMI-for-age, age, 

exercise status, physical activity (PAL), 

adequacy level did not become confounding 

variables. 

Body composition is the sum of all parts 

of the body consisting of adipose or fat tissue 

and lean tissue mass. Lean body mass includes 

muscle mass, bone, skin, non-fat body tissue 

and other body tissues, with muscle mass 

constituting to 40-50% of lean body mass 

(Browers & Fox, 1988). The formation of body 

fat mass in comparison to lean body mass is 

related to athlete performance.  

Muscle Mass 

Tabel 2. Muscle mass changes during the intervention 

 

Muscle 

mass 

Mean±SD pᵃ 

Pre (%) Post (%) ∆ muscle 

mass 

Whey 

Protein 

67.87±15.2 71.37±10.4 3.50±15.04 0.048 

Sari 

Kedelai 

66.82±9.52 65.00±8.59 -1.82±6.46 0.039 

pᵇ 0.856 0.022 0.020  

     Notes : 

     pᵃ  : paired t-test 

     pᵇ : independent t-test 

 

Significant difference was found in 

muscle mass changes in both groups. Paired t-

1
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test analysis confirmed that whey protein group 

exhibited a notable increase (p = 0.048) of 

muscle mass at the end of the intervention, 

whereas the soymilk group experienced a 

significant reduction (p = 0.039). Therefore, it 

could be inferred that the two protein sources 

had opposite effects on muscle mass. 

This study proved that whey protein is 

more effective for increasing muscle mass than 

soymilk, possibly due to the difference in BCAA 

amino acid contents. One gram of whey protein 

contains 116 mg leucine, 64.1 mg isoleucine and 

60.9 mg valine; while BCAA content for every 

gram of soybean protein is 86.08 mg leucine, 

54.4 mg isoleucine and 55.84 mg valine (Yanti 

et al, 2021). Furthermore, one serving of whey 

protein contains 11.22 grams of protein while 

one serving of soymilk contains 10.5 grams of 

protein. Setiowati and Hadi (2013) also affirmed 

that high protein intake was significantly 

correlated with muscle mass. 

The post-intervention disparity of muscle 

mass changes among groups were most likely 

linked to BCAA which plays an important role 

in energy metabolism for muscle performance 

(Mardiana et al, 2022). The increased muscle 

mass was seemingly attributed to the high 

BCAA content in whey protein (26%). This type 

of amino acids is typically absorbed by the 

intestines to later produce NH₃ and other 

organic compounds that will eventually 

culminate in the urea cycle. However, during 

exercise, constant muscle damage occurs, 

inciting immediate body response including the 

conversion of amino acids into new muscle cells 

(Harahap, 2014). 

On the other hand, the decreased muscle 

mass in the soymilk group could be caused by 

the presence of antinutritional compounds in 

soybeans. Antinutrient compounds are 

secondary metabolites produced by plants as a 

form of defense against biological attacks 

(Aviles-Gaxiola et al, 2018). The metabolites 

produced are tannin, phytic acid, and 

antitrypsin, of which antitrypsin is the main 

factor causing limited protein utilization in 

soybeans (Khattab and Arnfield, 2009). 

Antitrypsin is the main antinutrient compound 

in soybeans that can inhibit the performance of 

the trypsin enzyme by forming an indigestible 

enzyme-inhibitor complex, thus interfering 

protein absorption. The antitrypsin content in 

soybeans reported the highest content of 94.1 

U/mg (Khattab and Arnfield, 2009). 

 

Hematocrit levels 

Tabel 3. Hematocrit level changes during the 
intervention 

 
Hematocrit Mean±SD pᵃ 

Pre (%) Post (%) ∆ hematokrit 

Whey Protein 39.30±4.62 35.80±9.17 -3.50±7.69 0.021 

Soymilk 37.10±3.81 35.90±5.85 -1.20±6.30 0.040 

pᵇ 0.261 0.049 0.047  

Notes : 

pᵃ  : paired t-test 

pᵇ : independent t-test 

 

There was a notable difference in 

hematocrit levels across groups post-

intervention. Paired t-test analysis revealed 

significant effects on hematocrit levels in both 

the whey protein (p=0.021) and soymilk group 

(p=0.040). 

This study proves that soymilk can 

maintain hematocrit levels in athletes compared 

to whey protein because soymilk contains 

isoflavones that function as antioxidants. 

Antioxidants can play a role in preventing 

oxidative stress due to exposure to free radicals 

1
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that affect hematocrit levels. In addition, 

soymilk protein plays a role in increasing 

hematocrit levels which affect VO₂max. 

Similarly, Chai et al (2019) also found a simple 

but significant correlation between VO₂max and 

hematocrit. An athlete's VO₂max can be 

influenced by macronutrient intake such as 

protein (Kameswara, P.S, 2014).  

Both groups experienced decreased 

hematocrit levels post-intervention, suggesting 

that neither whey protein nor soymilk were 

effective in increasing hematocrit levels. One of 

the factors related to this is "sports anemia" or 

anemia that occurs in athletes. Sports anemia is 

caused by increased plasma volume in the 

blood. Physical exercise with heavy intensity 

that is carried out continuously and with a long 

duration can also cause a decrease in red blood 

cell mass by intravascular hemolysis, causing 

hematocrit levels to decrease. 

The protein in whey protein and soymilk 

affects iron absorption. However, whey protein 

and soymilk also contain calcium, which 

negatively impacts the absorption of heme and 

non-heme iron. Calcium inhibits iron transport 

through the basolateral membrane and 

enterocytes to the plasma. If iron absorption is 

inhibited, hematocrit levels will be low. The 

calcium content in one serving of whey protein 

is 171.6 mg while soy milk is 57.72 mg. 

Therefore, soy milk is more effective in 

maintaining hematocrit levels than soy milk 

(Roziqo and Nuryanto, 2016). 

 

CONCLUSION 

Whey protein has better effects than 

soymilk in building and increasing muscle mass. 

Soymilk is better for maintaining hematocrit 

levels than whey protein. 
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