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ABSTRACT

Consumption of protein in weight training when adjusted to the needs will result in perfect muscle growth and
development, especially in increasing maximum strength. In fact, many Fitness Members consume protein
without paying attention to the dose, so that increasing maximum strength is not realized properly. This study
aims to provide high-protein supplements and high-protein foods in weight training to increase maximum muscle
strength. The design used in this study is a three group pre test and post test, consisting of a group consuming high
protein supplements, a group consuming a high protein diet and a control group. The population in this study are
FIK UNP students, with a total sample of 39 people. The instrument used in this study is a maximum strength
test (leg & Hand Dynamo Meter test). The data obtained in this study are analyzed by analysis of variance
(ANOVA) with = 0.05. The results showed: (1) There was a difference in effect between the group given high
protein supplements, high protein die,t and the control group, (2) The group given high protein supplements had
a difference from the average of the other two groups, (3) The group given high protein supplements high-protein
supplements had a difference from the average of the other two groups, (4) The high-protein diet group did not
have a mean difference with the control group. The limitation in this study is that the researcher was not able to
control aspects that were outside the research activities such as other high protein contamination consumed by the
research food samples. The next stage, this research will look at the effects of consuming high-protein supplements
on a sustainable basis on human health.
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INTRODUCTION

Weight training is one type of exercise that will benefit the body. Weight training that is done regularly
will provide benefits such as increasing physical fitness and muscle strength and endurance (Sukadiyanto,
2011). In addition, weight training can also increase a person’s muscle mass. Thus, exercise is one type of
exercise that is highly recommended to improve physical fitness and increase muscle mass. Weight trainingis
a type of sport that aims to develop strength, wherebody muscles experience contractionuse body weight or
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device another for stimulates muscle growth or work, strength and endurance, by targeting specific muscle
groups and types of movement (Sukadiyanto, 2011). Understanding the relationship between weight and re-
lifting ability is essentially an understanding of the relationship between anaerobic ability and aerobic ability
or an understanding of the relationship between intensity and duration, at maximum performance (Giriwijoyo
& Didik, 2013) . Weight training is a motor stimulus (motion) that can be regulated and controlled to improve
the functional quality of various organs of the body, and is usually associated with the components of exercise,
namely intensity, volume, recovery, and intervals (Sukadiyanto, 2011).

Recent literature mentions the importance of muscle strength in sports skills, in addition to reduce injury
rate (Suchome et al., 2016). The development of muscle strength is supported by a combination of several
morphological and neural factors. However, the mechanisms that increase muscle strength are considered to
be multi-factorial and may be influenced by other factors such as initial strength and genetics (Balshaw et al.,
2017; Buckner et al., 2017). In addition, a history of muscle contractions (e.g, fatigue, post-exercise,
temperature, etc.) can also affect muscle strength.

Over the past few years, the popularity of strength training has been designed to optimize its efficiency and
benefits (Garcia-Lopez et al., 2016). Resistance training is recognized as an important model of exercise to
achieve fitness and health (Kenney et al., 2011). Strength training programs include variable resistance
training performed using accessories, such as rubber bands or chains, and machines that allow for variations
in load transfer speed and load size. One of the main purposes of using elastic chains or bands is to induce a
high variety of excitability with a view to neural adaptations that increase different levels of strength, including
maximal strength or 1 maximal repetition (1RM) (Joy et al., 2016). This kind of neuromuscular adaptation
can be a consequence of better coordination between antagonists and synergists muscles to control movement
(Muller et al., 2011).

A weight training program should take into account the intensity of the exercise, the volume of the exercise,
the frequency of the exercise, the recovery and sequence of the exercises, the speed of repetition and the rest
intervals. Although each of these training variables is important, training volume and training intensity need
to be considered in increasing muscle strength, training intensity and training volume have an inverse
relationship. The number of weights lifted directly and negatively correlated with the number of repetitions
performed.

Periodization is considered an integral part of the training process and provides a conceptual framework
for designing training programs (DeWeese et al., 2015). Periodization is a logical method for organizing
training into sequential phases to increase the potential for achieving a certain performance while minimizing
the potential Over Training (DeWeese et al., 2013). Periodization and programming are difficult to separate,
as each focuses on a different aspect of the training process. Periodization introduces variation through cycle
phases and period time, whereas programming consists of structuring training variables (loads, sets,
repetitions, and exercises) in phases to enhance the effect of training (DeWeese et al., 2015) .

Regular and programmed exercise is the main key for someone to have good strength (Sukadiyanto, 2011).
In addition, nutritional factors cannot be ignored in obtaining maximum results for strength training (Mitchell
et al., 2015). This is because protein is the main nutrient most needed by muscles to be able to grow and
develop perfectly. Fulfillment of body nutrition can be done by consuming food and supplements
(Churchward-Venne et al., 2012). However, both meet the nutritional needs of the body in different ways.
Food meets nutritional needs along with various other components, while supplements provide specific
nutrients depending on the type of supplement. In terms of nutrition, the basic difference between food and
supplements is the nutritional composition contained in both. Packaged foods have nutritional value
information labels, while supplements have supplement composition information labels (Mitchell et al., 2015).

Individuals who are not trained, consuming additional protein is likely to have no impact on decreasing
body mass and muscle strength. However, as the duration, frequency, and volume of resistance training
increase, protein supplementation can produce muscle hypertrophy and increase muscle strength. Evidence
also shows that protein supplementation provides benefits in increasing aerobic and anaerobic strength
(Pasiakos et al., 2014).
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Consumption of protein according to needs is the main effort to meet muscle needs. Natural protein can be
obtained from various food ingredients such as tofu, tempe, egg white, milk, and so on. In addition, protein
can also be obtained from supplementation materials in the form of high-protein milk. The response of muscle
protein synthesis depends on the availability of essential amino acids, particularly leucine, which varies
significantly between different protein sources (Gorissen et al., 2016). In this regard, plant and animal proteins
differ in their essential amino acid content (Gorissen et al., 2018; Vliet et al., 2015). Several studies have
consistently demonstrated lower anabolic responses to plant protein (soy or wheat) than animal protein (whey
or milk), under protein-matching conditions combined or not with weight training (Yang et al., 2012). S as
plasma increase or intramuscularly, leucine has been shown to be a major driver of protein-induced stimulation
of muscle protein synthesis (Wilkinson et al., 2013).

Protein supplements are one of the most popular foods used by athletes, active adults (Pasiakos et al., 2013)
. Taking protein supplements during recovery from exercise provides skeletal muscle anabolism (Lunn et al.,
2012; Nelson et al., 2012) , stimulates greater levels of Myofibrillar and Mitochondria protein synthesis (Breen
etal., 2011) . Theoretically, stimulation of muscle protein synthesis with protein supplementation is a critical
skeletal muscle adaptive response to mechanical stress that promotes growth and repair of Contractile proteins,
thereby facilitating long-term recovery (Breen et al., 2011; Hulston et al., 2011).

Several literatures have reviewed the benefits of protein supplementation. This review examines whether
protein supplementation alone or in combination with carbohydrates attenuates carbohydrate oxidation and
accelerates muscle glycogen fulfillment in response to endurance-type exercise, and in particular whether
protein supplementation increases lean mass gain, muscle strength, and aerobic and anaerobic power (Carbone
etal., 2012; Pasiakos, 2012). However, the evidence that performance changes are related to these mechanisms
has not been systematically evaluated (VVandenbogaerde & Hopkins, 2011), only two recent meta-analyses to
date evaluated the evidence regarding the effect of protein supplementation on actual muscle mass and strength
measures (Cermak et al., 2012; Schoenfeld et al., 2012). (Cermak et al., 2012) provided a strong evidence-
based analysis to show that protein supplementation augments gains in muscle mass and strength in both
younger and older adults. Although (Schoenfeld et al., 2012) also concluded that protein supplementation
added gains in muscle mass and strength, their analysis focused on whether timing of protein consumption
was an important factor for enhancing muscle adaptation.

Of the many programs offered at fitness centers in the city of Padang, body building program is the program
that is most in demand, this is because members can form the muscles in their body, so that they have a
muscular body and look proportional. In addition, by following this program, a person’s maximum muscle
strength will also increase in accordance with the periodization of the exercise he participates in.

Based on the results of observations made by researchers on Members Fitness Center for the Faculty of
Sports Science, Padang State University, that less than the maximum results obtained by members in carrying
out weight training. This can be seen from the members who have been practicing for a long time, but still
haven't gotten a significant increase in maximum strength and muscle hypertrophy. Even though they have
done various training methods suggested by local instructors. However, the results obtained are still not
optimal.

Basically, many factors affect the increase in a person's maximum strength such as: the right exercise
program, the exercise method used, and the technique used when doing weight training (Giriwijoyo & Didik,
2013). In addition to the factors mentioned, nutritional intake is also very important to consider when doing
weight training. This is because, adequate nutritional intake will determine a person's muscle development
both in quality and quantity (Atherton et al., 2016). Adequate nutritional intake will make muscles develop
perfectly, so that the function of these muscles will increase along with their development.

The use of high-protein supplements and high-protein foods is a method that is often used by Members
Fitness in obtaining maximum muscle strength. Consumption of protein in weight training when adjusted to
the needs will result in perfect muscle growth and development. In fact, many members fitness consumes
protein regardless of the dose, so the goal to increase maximum strength is not realized properly. From these
problems, researchers will examine the effect of giving high-protein supplements and high-protein foods in
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weight training to increase maximum muscle strength. The results of this study are expected to be used as
recommendations for members fitness who wants to increase maximum muscle strength.

METHOD

This type of research is quantitative with a quasi-experimental method. The research design used is Two
Group Pre Test Post Test. This research is carried out in the Fitness Laboratory Center for the Faculty of
Sports Science, State University of Padang with a sample of 39 students of the Faculty of Sports Science, State
University of Padang. The selected samples are new members and have never consumed high protein milk
supplementation or have not been contaminated with high protein milk supplementation ingredients with a
certain dose. This study consisted of two experimental groups and one control group, where each group
consisted of 13 people who were taken based on the Ordinary Matching Pearingtechnique. The experimental
group is given high protein supplements and high protein foods, while the control group is given neither. The
provision of high protein supplements in this study is in the form of milk and high protein foods in the form
of tofu, tempe, egg whites, and milk that are adjusted to the needs of the muscles. This research is conducted
for 4 months with a frequency of 4 times a week. The test instruments used in collecting research data are the
Leg Dynamo Meter and Hand Dynamo Meter (Eyuboglu et al., 2019), with test validity of 0.75 and reliability
of 0.96. The data obtained are analyzed using comparative analysis with a significance level of = 0.05, this
aims to see the comparison of the data before being given treatment and after being given treatment.

RESULTS AND DISCUSSION
The description of the data presented in this study is data on increasing the maximum strength of 39 students
of the Faculty of Sports Science, Padang State University. For more details, can be seen in table 1.

Table 1. Description of Maximum Strength

Research Group n Mean Std. Deviation Max Min
High Protein Milk 13 13.95 2.48 18.00 11.00
High Protein Food 13 9.19 2.29 13.50 6.00
Control 13 7,31 1,96 11,00 4,50
Total 39 10,15 3,58 18,00 4,50

Based on table 1 above, from the three research groups with a total sample of 13 people in each group, the
group given high protein milk supplementation had an average of 13.95, a standard deviation of 2.48, a
maximum value of 18, 00 and a minimum value of 11.00. The group given the high protein diet had an average
of 9.19, a standard deviation of 2.29, a maximum value of 13.50 and a minimum value of 6.00. Furthermore,
the control group has an average of 7.31, a standard deviation of 1.96, a maximum value of 11.00 and a
minimum value of 4.50. Based on the description of the research data that has been described, the group that
consumed high-protein milk supplementation had a higher average compared to the other two groups. For
more details, the distribution and comparison of data on increasing the maximum strength of the students of
the Faculty of Sports Science, Padang State University can be seen in table 2.

Table 2. Frequency Distribution of Maximum Strength

High Protein Milk High Protein F ntrol

M Ul (CeEs 2 Fr(%) S Fr(f?/g)cI Fa <0 cl):r(%)
1 >15.5 4 30.77% 0 0.00% 0 0.00%
2 11.9-15.5 6 46.15% 2 15.38% 0 0.00%
3 8.4-11.8 3 23.08% 5 38.46% 4 30.77%
4 4883 0 0.00% 6 46.15% 8 61.54%
5 <48 0 0.00% 0 0.00% 1 7.69%

Total 13 100% 13 100% 13 100%
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Based on table 2 above, from the three research groups with a total sample of 13 people in each group,
there were 4 people who were given high protein milk supplementation with interval class above 15.5 as many
as 4 people (30.77%), interval class 11,9-15.5 as many as 6 people (46.15%), interval class 8.4-11.8 as many
as 3 people (23.08%), interval class 4.8-8.3 as many as 0 people (0, 00%) and 0 people (0.00) for the interval
class below 4.8. The group that was given high protein food with interval class above 15.5 was 0 people
(0.00%), 2 people were given interval class 11.9-15.5 (15.38%), interval class was 8.4-11, 8 as many as 5
people (38.46%), interval class 4.8-8.3 as many as 6 people (46.15%) and interval class under 4.8 as many as
0 people (0.00). The control group with the interval class above 15.5 was 0 people (0.00%), the interval class
11.9-15.5 was 0 people (0.00%), the interval class 8.4-11.8 was 4 people (30.77%), interval class 4.8-8.3 as
many as 8 people (61.54%) and interval class under 4.8 as many as 1 person (7.69). The histogram of data on
increasing the maximum strength of the students of the Faculty of Sports Science, Padang State University
can be seen in graph 1.

8 Maximum Strength

0 0 0 0

P O P N W M 01 O N 00 ©
oo
.L>

<4,8 4,8-8,3 8,4-118 11,9-15,5 >15,5

= Suplementasi Susu Tinggi Protein Makanan Tinggi Protein Kelompok Kontrol

Graph 1. Maximum Strength Improvement Data

Furthermore, the results of the research data analysis using the Analysis of Variance (ANOVA) will be
presented in table 3.

Table 3. Results of Research Data Analysis

Sum of Squares df Mean Square F Sig.
Between Groups 305,047 2 152,523 30,042 .000
Within Groups 182,771 36 5.077
Total 487,817 38

Based on the results of the data analysis above, the value of Sig. = 0.000 < 0.05. It can be concluded that
there is a significant difference in the effect of the research treatment that has been given to the three research
groups. To compare which group had the better maximal strength increase, further analysis is carried out using
the Tukey test. The results of the Tukey test of the research group can be seen in tables 4 and 5.
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Table 4 . Table of Results of Multiple Comparison of Research Data

G )G Mean . ~ 95% Confidence Interval
rou rou , td. Error  Sig.
P P Difference (1J) ’ Lower Bound Upper Bound
. . . High Protein Food 47615 * ,8838 ,000 2,601 6,922
High Protein Milk
Control Group 6.6462 * ,8838 ,000 4,486 8.806
Hiah Protein Food High Protein Milk -4,7615 * ,8838 ,000 -6,922 -2,601
Igh FToteIn Fo0a 4 htro1 Group 1.8846 8838 007 -276 4.045
High Protein Milk -6,6462 * ,8838 ,000 -8.806 -4,486
Control Group . .
High Protein Food -1.8846 ,8838 ,097 -4,045 276

*. The mean difference is significant at the 0.05 level.
Table 5. Tukey Hsd table @

Subset for alpha = 0.05

Group N 1 2
High Protein Milk 13 7,308
High Protein Food 13 9,192
Control Group 13 13,954
Sig. ,007 1,000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 13,000.

The results of data analysis shows that the group given high protein milk supplementation in weight training
gives a significant effect on increasing maximal muscle strength (p = 0.000 < 0.05) with an average increase
of 13.95 kg. The group that is given a high-protein diet in weight training also provided an increase in maximal
muscle strength (p = 0.000 < 0.05) with an average increase of 9.19 kg. The same thing also happened to the
control group in the study (p = 0.000 < 0.05) with an average increase of 7.31 kg. It can be concluded that the
group given high protein milk supplementation, high protein diet, and the control group in weight training
both experienced an increase in maximum muscle strength. However, if a comparison is made to increase the
maximum strength in each group, the group given high protein milk supplementation has the most significant
effect compared to the other two groups (p = 0.000 < 0.05). Different things happened in the other two research
groups, namely the research group that is given high protein food and the control group in weight training
showed that there is no significant difference in the effect of increasing maximum muscle strength (p = 0.009
> 0.05).

Protein is the main nutrient in weight training so that muscles can develop properly and perfectly. In line
with that, the daily consumption of protein needs should be met in accordance with the amount of protein
needed by the body. The average amount of protein needed by each person in one day is 15-20% protein in
one proportion of food eaten. Consumption of sufficient protein and accompanied by weight training will
increase muscle mass and increase muscle strength. Eating high protein is the easiest thing to get in everyday
life. Several types of high-protein foods that can be consumed after weight training such as foods derived from
nuts, eggs, meat and so on. The results of this study have revealed that high protein milk supplementation is
very effective when consumed after weight training. This will certainly increase the maximum strength in the
muscles during the post-exercise recovery period.

There are several research results that discuss the evidence base for the use of protein supplements
(McLellan et al., 2013; Pasiakos et al., 2014). The review discusses whether protein supplementation alone or
in combination with carbohydrates accelerates glycogen replenishment, thereby increasing repetition of
resistance training performance (Pasiakos et al., 2014), as well as the effects of protein supplementation on
muscle breakdown and restoration of muscle function and physical performance.

A balanced post-workout supplement should contain whey protein that provides at least 3 g of leucine per
serving. This post-workout supplementation is most effective in increasing muscle protein synthesis, resulting
in greater muscle hypertrophy and strength. Studies on dairy consumption have shown that post-workout fat-
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free milk is effective in increasing physical performance, training session recovery, decreasing body fat,
muscle hypertrophy, and strength. To further increase muscle hypertrophy and strength, a weight training
program of at least 10-12 weeks by training the upper and lower body movements (Stark et al., 2012).

Protein consumption produces a strong anabolic stimulus to increase muscle protein synthesis. The ability
of a protein portion to stimulate muscle protein synthesis depends on the absorption and blood kinetics of
amino acids (Burd et al., 2012; Pennings et al., 2011; West et al., 2011), amount of protein ingested (Mitchell
etal., 2015a; Witard et al., 2014), and the amino acid composition of the protein source (Atherton et al., 2016).
Only the essential amino acids, especially leucine, initiate an immediate increase in muscle protein synthesis,
so that protein is digested quickly with a high leucine content. In addition to programmed exercise,
supplementation with soy protein can increase muscle thickness, especially for people starting to train muscle
strength. Soy protein can be used as an alternative to replace whey supplements (Babault et al., 2015). This
study shows that exercise resistance is an effective way to increase muscle mass and strength, regardless of
from protein supplementation (Maltais et al., 2016).

Another study, found that despite differences in absorption kinetics and amino acid composition, when
measured at sufficient intervals (4-6 hours), milk and casein increased muscle protein synthesis as effectively
as whey protein (Mitchell et al., 2015b). This may be the case, because the amount of protein and the complete
profile of essential amino acids are important for the maintenance of muscle protein synthesis (Churchward-
Venne et al., 2012). The mechanism behind the anabolic effect of amino acids remains to be fully elucidated.
At the molecular level the mechanistic target complex of rapamycin 1 (mMTORC1) and its substrates (p70S6K
and 4E-BP1) is believed to be largely responsible for the synthetic response protein to resistance exercise and
protein intake, with resistance exercise potentially the effect of protein consumption (Witard et al. , 2014).

CONCLUSION

Based on the research findings, that weight training that is carried out in a planned, programmed,
sustainable and according to the principles of exercise will increase maximum muscle strength. In addition,
the consumption of protein nutrients in the form of high protein milk supplementation and high protein foods
is important to get maximum results. However, consumption of high-protein milk supplementation has better
results than high-protein foods even though they both have an effect on increasing maximum muscle strength.
This is because the protein contained in high-protein milk supplementation is absorbed more quickly by the
muscles. Thus, researchers recommend the importance of consuming high-protein supplements and high-
protein foods in accordance with the needs of the muscles in weight training so that maximum muscle strength
can be achieved, without ignoring the principles in exercise.

In carrying out this research, the researcher also experienced several limitations, such as; researchers are
not able to fully control the external factors that can affect the results of the study. The factors in question are
the resting factor of the research sample and the amount of protein intake consumed outside the trials carried
out. In the future, the researcher recommends to further researchers to see the effect of consuming high protein
supplements on a sustainable basis on human health. In addition, researchers also recommend looking at other
factors that can increase muscle strength such as; the method of exercise used, the level of motor skills and
others.
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