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With the help of image analysis technology of visual sensors, the research discusses the supplementation of vitamin E on free
radicals and physical strength of football players after intensive exercise. The free radical supplementation and physical
strength supplementation of athletes after strenuous exercise by taking a proper amount of vitamin E were studied and
discussed. The effects of vitamin E on free radical metabolism, serum antioxidant level, and antioxidant enzyme activity and
serum lipid peroxide metabolism after acute exercise can be generalized. 40 football players were recruited from the sports
department of a physical education college in our province and randomly divided into the experimental group and the control
group. The experimental group was divided into the T1 group and the T2 group, and the control group was also divided into
the C1 group and the C2 group accordingly, with 10 players in each group. After the football league, the C1 and T1 groups
will perform maximal aerobic exercise, and the C2 and T2 groups will perform intermittent anaerobic exercise. Serum
malondialdehyde (MDA), total antioxidant capacity (T-AOC), glutathione peroxidase (GSH-PX), and superoxide dismutase
(SOD) were determined. The comparison between the control group taking placebo and the experimental group taking vitamin
E for a period of time shows that the average values of MDA are 3:25 ± 0:31 (nm/ml) and 4:20 ± 0:78 (nm/ml), respectively.
After taking vitamin E, the antioxidant level of the experimental group was significantly higher than that of the control group,
serum antioxidant enzyme activity decreased, serum lipid peroxidation products decreased significantly, and more free radicals
were generated immediately after aerobic exercise. Vitamin E can significantly reduce the generation of free radicals during
football players’ intermittent anaerobic exercise and improve the body’s antioxidant capacity.

1. Introduction

In recent years, more and more sports professionals have
started to achieve better results in more intense professional
training, such as extreme sports, triathlon, and Hercules
competitions. The formation of this kind of ethos has also
formed a demonstration role for the folk fitness exercise. It
is also more and more common for the folk to carry out
some irregular intense acute exercises. If these exercises can-
not be carried out scientifically, they will cause different
degrees of damage to the public body. The cause of the
injury is that in acute high-intensity exercise, the body will
produce oxygen free radicals and cause physical damage to
the body. At present, this issue is being paid attention to

by people in the field of sports medicine, and a lot of
research experiments have been carried out.

Since the last century, biologists have explored the
relationship between free radicals and clinical diseases. With
the development of social technology and the improvement
of free radical research technology, it has been found that
the production mechanism of exercisable endogenous free
radicals also includes neutrophil mechanism, prostaglandin
mechanism, and calcium mechanism [1]. The mitochondrial
mechanism and xanthine oxidase mechanism are generally
considered two mechanisms for the production of sportive
endogenous free radicals [2]. Modern medical planners are
more inclined to believe that free radicals are the cause of
many diseases in the body and that acute intense exercise
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produces a large number of free radicals [3]. Exercise
induced endogenous free radicals to rats as experimental
object in establishing an exercise fatigue model, with
increased rat liver and skeletal muscle after exercise and
myocardial mitochondria change on superoxide anion; rats
increased load exhaustion after exercise, it is found that the
rat’s liver increased significantly on superoxide anion, and
skeletal muscle mitochondria are significantly higher on
superoxide anion, but no other significant changes occurred
[4, 5]. In the past research, it has been confirmed that the
generation of free radicals can increase with the increase of
oxygen consumption; if free radicals in the body cannot be
effectively cleared in time, it can cause tissue cell membrane
unsaturated fatty acid attack, increase the permeability of
cell membrane, and cause protein leak and cell necrosis [6].

At present, based on the available data and the pathway
of endogenous free radical generation in exercise, the level of
free radical metabolism and the degree of lipid peroxidation
in exercise are reflected by the generation of tissue free
radicals and lipid peroxidation after acute exercise [7]. There
was no mitochondrial respiration being the pathway of
increased myocardial free radical production during
exercise, and the perception of potassium cyanide by mito-
chondria was significantly impaired, presumably being a
stimulation of the xanthine oxidase pathway in which
hydrogen peroxide production had been significantly
increased [8]. It was shown that superoxide anion free radi-
cals formed by electron leakage are the main source of exer-
cisable endogenous free radicals during the respiratory chain
and electron transport in mitochondria of liver and skeletal
muscle [9]. There are few researches on football and free
radicals. This study is through the analysis of college stu-
dents’ football training on football athletes before and after
malondialdehyde (MDA), superoxide dismutase (SOD),
and glutathione peroxidase (GSH-PX), in order to investi-
gate vitamin E for football player free radical metabolism
and antioxidant enzyme activity level of the effect of vitamin
E and provide certain reference for football teaching and
scientific training.

2. Research Overview

2.1. Generation of Free Radicals and Metabolism In Vivo.
Free radicals are atoms or atomic groups containing one or
more unpaired electrons, which are inevitable intermediate
products of biochemical reactions in biological cell metabo-
lism that can exist independently in nature [10]. In the body,
with more than 95% of them belonging to oxygen radicals,
common oxygen radicals for the body include reactive
oxygen species, singlet oxygen species, hydrogen peroxide,
oxygen organic radicals, oxoperoxides, and superoxide
anions [11]. The generation of free radicals occurs once the
biochemical reactions of organism cells during metabolism
participate in enzymes and catalyze [12].

There are two basic types of oxygen free radicals: exoge-
nous free radicals and endogenous free radicals. The produc-
tion of exogenous free radicals is more common in smoking,
drinking, unhealthy life, or work habits. When excessive
exogenous oxygen free radicals are produced in the body,

the antioxidant defense system in the body will be helpless
in the face of numerous free radicals, causing cell lipid
peroxidation, carbohydrate oxidation, protein denaturation,
and enzyme inactivation in the body and even leading to
cell canceration. The increase of endogenous free radicals
mainly includes catecholamine, phospholipid-arachidonic
acid pathway, xanthine oxidase increase, outbreak of
“breathing” of phagocytic cells, quinone compounds in
the body breakdown, microsomal mixed function oxidase
catalysis, somatic cell within some enzymatic reaction,
and oxygenated hemoglobin in red blood cells spontane-
ous transformation into methemoglobin.

2.2. The Generation Mechanism of Free Radicals Caused by
Exercise. High intensity exercise will cause the production
of free radicals. The production of free radicals in exercise
mainly includes the following ways.

2.2.1. Neutrophil Mechanism.With intense exercise, not only
muscle and skeletal disorganization is involved, but it can
also generate similar inflammatory responses in organs
including the heart and liver and lead to the aggregation of
neutrophils, and when aggregated in large numbers, the cat-
alytic action of oxidase in the hair should directly promote
the generation in free radicals.

2.2.2. Xanthine Oxidase. During strenuous exercise, the body
is short of energy and ATP is always in short supply. This
activates the reaction catalyzed by adenosine kinase, and
xanthine oxidase can form aggregation in the body. During
the process of xanthine oxidase catalysis, free radicals are
produced. High intensity exercise will lead to the accumula-
tion of uric acid in athletes’ plasma, and the overload exer-
cise load in a short time will cause the exponential growth
of free radicals. Under the action mechanism of ischemia-
reperfusion, the reaction catalyzed by antioxidant enzymes
is the main source of free radicals. When the exercise is over,
the blood will automatically restore the normal blood supply
to the liver organs. Therefore, during exhaustive exercise
training, the activity of antioxidant enzymes will be
increased in the muscles, thus increasing the production of
free radicals.

2.2.3. Mitochondrial Respiratory Transport Chain. During
the ideal state of proper human body, in the respiratory
chain, in the electron leakage process, about 1-5% of oxygen
is being transformed into reactive oxygen free radicals by
mitochondria, with the vast majority of oxygen free radicals
that are generated by coenzyme Q. Among the important
enzymes that mitochondria participate in the formation of
energy ATP, lactate dehydrogenase and coenzyme Q pro-
duce oxygen free radicals. In the overloaded exercise inten-
sity, the oxygen consumption of mitochondria in muscle
fibers is as high as 100 times, and the oxygen consumption
of the whole body can be increased by 20 times. Therefore,
free radicals may be produced in large quantities with the
high oxygen consumption of mitochondria in the intense
exercise state.
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2.2.4. Calcium Mechanism. The intensity of exercise training
will lead to the influx of calcium ions; the increase of calcium
ions in cells will cause the deposition of calcium phosphate
in mitochondria, aggravate the damage of mitochondrial
membrane, and affect the function of mitochondria. Cal-
cium imbalance can affect the release of calcium from the
sarcoplasmic reticulum and cause damage to muscle cell
membrane, resulting in free radical production. However,
this mechanism is not clear at present and needs further
study.

2.3. Movement Mode and Generation of Free Radicals. Exer-
cise in order to achieve a strong body at the same time will
cause the body to produce a large number of free radicals.
People in the sports medicine research report pointed out
that the role of free radicals and the nature of sports, exercise
intensity, and the body itself is closely related to the endur-
ance quality; acute chronic exercise may lead to free radicals
increases; increase under the condition of lacking the ability
to remove free radicals can make the body cells in the oxida-
tive stress state and bring continuous pathological damage to
the human body. Many sports medical research report
pointed out that the movement of acute and chronic can
cause the increase of human free radicals and bring a series
of pathological damage to the body, but the free radicals
from acute and chronic movement are equivalent, and how
to eliminate free radicals caused by movement and promote
the recovery of fatigue after exercise has been a difficult
point in the field of sports science research. More and more
case studies prove that acute exercise and chronic exercise
produce more free radicals; acute movement promotes the
production of large numbers of free radicals which has two
mechanisms: One is that local tissue accumulation of metab-
olites and hypoxia can cause large amounts of oxygen con-
sumption, which affects the oxidation of mitochondrial
function and provides more opportunities for single electron
reduction, thus arousing a series of free radicals. Secondly,
excessive exercise inevitably brings about a sharp increase
in instantaneous oxygen consumed, and oxygen metabolism
inevitably leads to the production of oxygen free radicals.
Intense sports are characterized by intense competition,
fierce rivalry, and intense movement. Because of high-
intensity sports with many repetitions, the athlete’s body
becomes more oxygen-depleted and is in a hypoxic state,
and the generation of free radicals increases significantly,
and this causes cellular damage. Superanion free radicals
can be removed by superoxide dismutase (SOD) and gluta-
thione peroxidase (GSH-PX) to protect cells, and the activity
of superoxide dismutase (SOD) and glutathione peroxidase
(GSH-PX) can indirectly reflect the ability of the body to
remove oxygen free radicals.

2.4. Mechanism of Vitamin E in the Body. Vitamin E is a
good natural antioxidant. It is an important part of the bio-
film. It mainly exists in the inner mitochondrial membrane
of the cell membrane. There are four types of vitamin E in
nature. The group on the sixth carbon atom in its ring struc-
ture can provide electrons and is reductive, and the benzene
ring in the formula has the ability of electron resonance,

which makes the oxidized product of vitamin E quite stable.
Therefore, vitamin E is an important fat-soluble antioxidant
in organisms. It can prevent the lipid peroxidation chain
reaction caused by oxygen free radicals and block the action
of free radicals on the membrane of polyvalent unsaturated
fatty acids to protect the integrity of cells, and vitamin E
can react with singlet oxygen to prevent the damage of
singlet oxygen to cells.

Vitamin E is a fat-soluble vitamin and an important
nutrient for the human body. Vitamin E is an excellent scav-
enger with a strong antioxidant effect. It plays an important
role in prevention and treatment of DNA damage, chromo-
somal malformation, DNA admixture and micronucleus for-
mation, cell damage and death, and maintenance of cell
DNA stability caused by reactive oxygen species. Therefore,
how sports can cooperate with sports nutrition to achieve
fitness and improve performance is worthy of attention
and in-depth study. The purpose of this study is to under-
stand the oxidative protection effect of lycopene supplemen-
tation on the body after acute intense exercise, so as to
provide some useful references for sports training, sports fit-
ness, health care, and injury prevention.

2.5. Image Analysis of Vision Sensors. By recording the
actions of football players in the course of exercise and ana-
lyzing the connection between actions and free radicals, it is
possible to propose reforms to the actions of football players
based on the experimental results and to obtain optimal
results from various aspects such as technical improvement
and sports safety. The image processing of the vision sensor
is applied in football sports as shown in Figure 1.

In the image recording process, if the human body is
divided into left and right sides to perform the spatial
dynamic calculation of the visual sensor, there will be
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Among them, Aðl, rÞ is the recorded overall spatial
posture of the athlete’s body, l is the left side, and r is
the right side; formula (2) is the estimation error value
of a single part of the human body posture, the recorded
error is the mth error point in the human body, and f i
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Through constraint 0 < α < 1, the following questions
about tracking optimization can be obtained:
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Fi is obtained by comparing the two tracking feature
values in the dichotomous test, which can be applied to the
state prediction of an internal model of a specific behavior.
In order to realize the time transition between different
postures, according to the multiview image sequence, it is
calculated as
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The above formula is calculated on the basis of t ± ε, and
χi
t is the angle of rotation of a certain point on the posture

during movement. lci is the second derivative. During the
whole movement process, the largest change in amplitude is
the end point of the body. If a transition bridge is established
to the end point, there is
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In order to maximize the image information of the end-
point, namely, ð f ∗, g∗Þ, the entropy μ is fully divided; EðμÞ
is the proportion of the sample, which is EðμÞ = 0 at the end-
point. The confidence value of all joints in the image under
the two-dimensional coordinates is defined as

I u pjð Þ =
Y
a

I ua pajð Þηa, ð7Þ

I = ua pajð Þ∞ηa ua, iað Þ, ð8Þ

max
p

I p ujð Þ =max
p

〠
a

ln ua + I pð Þð Þ
" #

: ð9Þ

The two-dimensional pixel coordinate of the ath limb
joint is ua, p represents the two-dimensional posture of the
human body, I represents the independent condition of the
image generated by the joint [13], and the most likely state
of the appearance of the image and the joint is obtained by
equation (9). For this, the approximate value is applied to
the joint feature vector:
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Figure 1: Vision sensor applied to the recording of football sports.
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Operator K is obtained by a fitting polynomial, and any
polynomial Li tends to 0 under the constraint of function
f k. Using the retrieval pose for weighted solution, you can get
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Si is a nonzero coefficient. The amplitude matrix spanned
by the action is ∀r

i , ∀l
i.

3. Experimental Design

3.1. Experimental Subjects. Football (Figure 2) has always
been a sport with a high degree of worldwide attention. Since
futsal was run by the International Football Association in
1989, it has quickly attracted the attention of the world,
prompting more and more countries and football enthusi-
asts to devote themselves to it. In football, the physical fit-
ness of football players has always been a concern.

Forty football players were selected from the sports
department of a sports college in our province and randomly
divided into an experimental group and a control group. The
experimental group was divided into the T1 group and the
T2 group, and the control group was correspondingly
divided into the C1 group and the C2 group, with 10 players
in each group. The average body weight of the T1 group was
71:4 ± 10:4 kg, the average height was 175:2 ± 11:5 cm, and
the average age was 20 ± 3 years. The average weight of the
T2 group was 72:6 ± 8:3 kg, the average height was 177:2 ±
12:6 cm, and the average age was 20 ± 4 years. The average
weight of the C1 group was 70:5 ± 12:6 kg, the average
height was 177:2 ± 9:5 cm, and the average age was 19 ± 3
years. In the C2 group, the average weight was 70:8 ± 11:5
kg, the average height was 175:8 ± 10:2 cm, and the average
age was 21 ± 3 years. All subjects had to undergo rigorous
screening to exclude those with major digestive diseases,
upper respiratory infections, or prior medical history, and
all had to meet recent requirements for free radical scaven-
gers such as vitamin E. The specific conditions of the
research objects are shown in Table 1.

3.2. Experimental Scheme. Intensive training will begin 10
weeks before the start of the provincial football league. The
duration of intensive training is initially set at 10 weeks,
and further adjustment can be made at any time with the
overall situation of the training. The training is divided into

Figure 2: Football.
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three stages. The first stage is to improve the basic skills and
physical qualities of the subjects. The focus of the second
stage is to improve the practice level of the athletes. The
third stage is the process of testing the practical effect and
filling the gaps. The training content is the process of
athletes’ physical training and combining physical strength
with football skills, including coordination, agility, endur-
ance, and strength training, such as 20m frog jump, 30m
acceleration run, 4 × 10m back run, and 20m + 10m sharp
stop turn. While doing basic football skills, we should also
do well in the above skills training. The daily training is
divided into two time courts in the morning and afternoon.
The morning training is mainly based on strength training,
supplemented by some basic football training. In the after-
noon, football skills are the main focus of training, and
physical ligaments should be moved. Before the start of the
tournament, all the experimental subjects had the same
training program and the same continuous training time
every day. The athletes needed to try their best to complete
all the training contents. Before the experiment, the 40 foot-
ball players who participated in the experiment were tested
for their physical fitness. The test results are recorded in
Table 2.

According to data analysis, the agility of these football
players is relatively low, mainly due to the unsmooth con-
nection between the sudden turn and sudden stop and decel-
eration and reacceleration, and their lower limb explosive
power and braking ability are also poor.

3.3. Experimental Process. All participants completed the
measurement of maximum oxygen uptake capacity on the
first day of the experiment. After 6 weeks, 3ml blood sam-
ples were collected from the cubital vein of the subjects on
the day of vitamin E intake for testing. The control group
only took starch capsules with similar appearance to vitamin
E as placebo, which was often consistent with the normal
experimental group. All subjects stopped the exercise train-
ing course after testing the exercise load and VO2max and
resumed the rest according to the rest day. In the quiet state,
3ml venous blood of athletes was extracted and placed for
2 hours at 3000RPM, centrifuged for 5 minutes, and
stored in a refrigerator at -70°C until detected.

During the experiment, in order to eliminate the inter-
ference of food to the experimental results, for both the
experimental group and the control group, the diet was care-
fully prepared and unified. Before the start of the exercise
experiment, the experimenter will introduce the exercise
mode and the matters needing attention during the exercise
to all subjects in detail. It is especially emphasized that in the
event of physical symptoms of maladjustment during the

exercise experiment, the organizer should be immediately
asked questions and be ready to terminate the exercise
experiment at any time. All kinds of physiotherapy equip-
ment are ready at any time in the laboratory to prevent all
kinds of experimental accidents and ensure that the experi-
ment is carried out in a safe environment.

After the end of the football league, the C1 and T1
groups were given aerobic exercise with maximum oxygen,
while the C2 and T2 groups were given intermittent anaero-
bic exercise. In the C1 and T1 groups, 90%VO2max intensity
was used for exercise until exhaustion. The C2 and T2
groups ride full power bikes for 30 seconds × 3/interval for
3 minutes. Serum malondialdehyde (MDA), total antioxi-
dant capacity (T-AOC), glutathione peroxidase (GSH-PX),
and superoxide dismutase (SOD) were analyzed. MDA,
SOD, and GSH-PX reagents were all provided by the Insti-
tute of Biological Engineering, and the tests were carried
out strictly in accordance with the kit standard methods.

3.4. Mathematical Statistics. All experimental data were ana-
lyzed by SPSS 23.0, and the data were expressed in the form
of mean ± standard deviation. An independent sample t-test
was used for comparison between the means of each group,
and a paired t-test was used for comparison before and after
themselves. The significance level was expressed as P < 0:05
or P < 0:01, with P < 0:05 as significance level and P < 0:01
as very significant.

4. Experimental Results and Analysis

4.1. Effects of Vitamin E Supplementation on Antioxidant
Capacity of the Body. The effects of vitamin E supplementa-
tion on the antioxidant capacity of the body in the quiet state
are shown in Table 3. It can be seen from the table that
before vitamin E supplementation, there was no statistically
significant difference in serum antioxidant levels between

Table 1: The specific situation of the research object.

Group n Weight (kg) Height (cm) Age (years) Football practice (years)

T1 10 71:4 ± 10:4 175:2 ± 11:5 20 ± 3 2:4 ± 0:3
T2 10 72:6 ± 8:3 177:2 ± 12:6 20 ± 4 2:8 ± 0:3
C1 10 70:5 ± 12:6 177:2 ± 9:5 19 ± 3 3:1 ± 0:6
C2 10 70:8 ± 11:5 175:8 ± 10:2 21 ± 3 2:7 ± 0:4

Table 2: Sports fitness test results.

Item Mean Standard deviation

Jump in place (m) 0.36 0.27

Standing long jump (m) 2.57 0.15

Standing triple jump (m) 7.53 0.61

10-meter sprint (s) 1.98 0.78

20-meter sprint (s) 3.3 0.11

Four-way low hurdle jump (number) 21.71 2.39

YOYO test (m) 777.17 92.87
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the experimental group and the control group, nor was there
statistically significant difference in serum antioxidant levels
between the control group before and after taking the same
amount of placebo.

4.1.1. Changes of Serum SOD before and after Exercise. As
can be seen from Table 3, after taking vitamin E for a period
of time, the mean value of SOD in the serum of the experi-
mental group increased from 72:11 ± 18:08 (U/ml) to
87:75 ± 17:72 (U/m1), with a significant increase (P < 0:05
). Compared with the experimental group, the mean value
of serum SOD of subjects in the control group before and
after taking the placebo was 76:84 ± 22:24 (U/ml) and
76:80 ± 15:38 (U/ml), respectively, with no significant differ-
ence between the two groups. It is worth noting that the
mean value of serum SOD in the experimental group and
the control group was 87:89 ± 17:94 (U/ml), and the mean
value of serum SOD in the control group was 76:23 ±
15:86 (U/ml). Obviously, the mean value of serum SOD in
the experimental group was significantly different from that
in the control group (P < 0:05).

The changes of serum SOD before and after exercise are
shown in Figure 3. It can be seen from the figure that the
serum SOD value of all subjects decreased immediately after
exercise, but there was no significant difference in the com-
parison data before and after exercise (P > 0:05). In general,
the SOD value of the experimental group decreased rela-
tively little while the exercise load was relatively large. In
addition, the serum SOD value of the experimental group
after exercise was significantly higher than that of the con-

trol group before exercise and that of the control group after
exercise.

4.1.2. Changes of Serum GSH-PX before and after Exercise.
The data in Table 3 show that after taking vitamin E for a
period of time, there is a significant difference between the
experimental group and the control group when taking pla-
cebo. The mean value of serum GSH-PX before and after
taking vitamin E increased from 185:56 ± 35:89 (U) to
217:19 ± 36:09 (U), with a significant increase (P < 0:01).
The mean values of serum GSH-PX in the control group
after two weeks of placebo were 183:65 ± 33:05 (U) and
185:09 ± 35:58 (U), respectively, with no statistical difference
between the two groups. The mean values of GSH-PX in the
experimental group were 217:39 ± 36:55 (U) and 185:71 ±
34:92 (U), respectively, after two weeks of taking lycopene
capsule compared with the control group after two weeks
of taking placebo. The mean values of GSH-PX in the exper-
imental group were significantly higher than those in the
control group (P < 0:01).

The changes of serum GSH-PX before and after exercise
are shown in Figure 4. As can be seen from the figure, com-
pared with the C1 group, the GSH-PX value in the serum of
the T1 group was significantly higher than that of the C1
group after the high-intensity aerobic exercise. Comparing
the T2 group with the C2 group, it was found that after
intermittent anaerobic exercise, the serum GSH-PX of the
C2 group was significantly lower than that of the T2 group
(P < 0:01). No matter in group T1 or group T2, the activity
of GSH-PX in serum decreased immediately after exercise

Table 3: Effects of vitamin E supplementation on antioxidant capacity of the body in quiet state.

Group Status SOD (U/ml) GSX-PX (U) T-AOC (U/ml) MDA (nmol/ml)

Control group (n = 20)
Before taking 76:84 ± 22:24 183:65 ± 33:05 10:92 ± 3:46 4:06 ± 0:46
After taking 76:80 ± 15:38 185:09 ± 35:58 10:83 ± 3:88 4:88 ± 0:95

Experimental group (n = 20)
Before taking 72:11 ± 18:08 185:71 ± 34:92 10:59 ± 3:25 4:80 ± 0:34
After taking 87:75 ± 17:72 217:39 ± 36:55 13:14 ± 4:17 3:40 ± 0:49
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78 7979 82

62 65

T1 T2 C1 C2

SO
D

 (U
/m

l)

Experimental group

Changes of serum SOD before and after exercise

Pre-exercise
Post-exercise

Figure 3: Changes of serum SOD before and after exercise.
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load, but the activity of GSH-PX in the experimental group
decreased slightly, and the difference was not statistically sig-
nificant (P > 0:05).

4.1.3. Changes of Serum T-AOC before and after Exercise.
The experimental results in Table 3 show that after taking
vitamin E and placebo for a period of time, the mean values
of serum T-AOC in the experimental group and the control
group were 13:42 ± 4:25 (U/ml) and 10:27 ± 3:67 (U/ml),
respectively. The serum T-AOC content in the experimental
group was significantly higher than that in the control group
(P < 0:05). In terms of total antioxidant capacity, the mean
values of serum T-AOC of the control group before and after
taking placebo for a period of time were 10:92 ± 3:46 and
10:83 ± 3:88 (U/ml), respectively, with no statistical differ-
ence between the two groups. The mean value of serum
T-AOC of the experimental group before and after taking
vitamin E for a period of time increased from 10:59 ± 3:25
(U/ml) before taking to 13:14 ± 4:17 (U/ml), with a signif-
icant increase (P < 0:05).
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The changes of serum T-AOC before and after exercise
are shown in Figure 5. It can be found from the figure that
there is almost no difference in serum T-AOC value between
the two exercise modes in the experimental group, and the
serum T-AOC value after exercise decreases compared with
that before exercise. The total antioxidant capacity of serum
of all subjects immediately after exercise was significantly
decreased compared with that before exercise. In addition,
the serum T-AOC values of the experimental group after
exercise were higher than those of the control group before
exercise.

4.1.4. Changes of Serum MDA before and after Exercise. For
the control of all the subjects in the placebo for some time, in
the serum MDA, there was no significant difference com-
pared with taking before4:06 ± 0:46and4:88 ± 0:95(nm/ml);
for the experimental group under the action of vitamin E,
serum MDA before taking with an average of4:80 ± 0:34
(nmol/ml) was reduced to3:40 ± 0:49nmol/ml, with an obvi-
ous reduction and significant difference (P < 0:05). In addi-
tion, the comparison results between the control group
taking placebo and the experimental group taking vitamin
E for a period of time showed that the mean value of
MDA was 3:25 ± 0:31 (nm/ml) and 4:20 ± 0:78 (nm/ml),
respectively. The mean value of MDA in the experimental
group was significantly lower than that in the control group,
with significant statistical difference (P < 0:05).

The changes of serum MDA before and after exercise are
shown in Figure 6. As can be seen from the figure, MDA
values in the C1 group of the control group were signifi-
cantly increased after exercise, and the difference was signif-
icant (P < 0:01); MDA values in the C2 group of the control
group were also significantly increased after exercise
(P < 0:01). The serum MDA values in the experimental

group after T1 and T2 exercise were also increased com-
pared with those before exercise, but the increase was small,
and there was no statistical difference (P > 0:05). There was
no statistically significant difference between the two types
of exercise.

4.2. Effects of Vitamin E Supplementation on Free Radicals.
MDA is a representative product of lipid peroxidation and
also a sensitive index to measure whether the free radical
metabolism of the body exceeds the limit. The content index
of MDA in blood can objectively reflect the level of free rad-
icals produced by the body and indirectly reflect the ability
of the body to eliminate more free radicals. When there
are too many free radicals in the body, the ability of lycopene
with a higher concentration to scavenge free radicals and the
antioxidant system of the body are relatively insufficient,
which will lead to the attack of free radicals on cells. The
excess free radicals will promote the production of lipid
peroxidation, especially the change of cell genetic material,
further accelerating the aging of body cells and reducing
the activity of cell enzymes. The reaction performance of
vitamin E and free radicals in athletes is shown in
Figure 7.

The change of cell enzyme activity can directly and indi-
rectly reflect the free radical reaction in organisms. In this
experiment, the activity of SOD and GSH-PX and the ability
of T-AOC were decreased, which may be due to the large
increase of free radical oxidase in cell tissues for self-
protection of the brain, kidney, and other important tissues
after exercise. Therefore, a large amount of antioxidant
enzymes will be consumed in skeletal muscles and other
important organs. This also indicates that the lipid peroxida-
tion in the body increases, and mitochondria and cell mem-
brane suffer more serious damage. The model for football

Vitamin E capsules
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Cell Enzymes

Enzyme release Blood cells

Free radicals Normal atom

Oxidative
free radicals
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Figure 7: Vitamin E and free radical oxidation.
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players’ special endurance dribbling training is constructed,
as shown in Figure 8.

The interval between each item is 20 seconds, the
number of exercises is 4 cycles, and the interval between
groups is 6 minutes.

The time required for physical recovery of athletes with
different types of load training is recorded, as shown in
Table 4.

The experimental results of this paper suggest that
vitamin E supplementation can reduce MDA production,
and the consistency of the control group further confirms
the significant reduction of MDA. Previous animal exper-
iments have shown that MDA levels in rats are affected
by the secretion of monoamine oxidase, while vitamin E
can reduce MDA levels in rats. We suspect that it is
caused by the anaerobic exercise training unit of the
body’s oxygen consumption increasing, leading to the for-
mation of oxygen free radicals, and antioxidant vitamin E
can consume antioxidant enzyme activity, if in the process
of vitamin E, the activity of antioxidant enzymes within
tissues rises, so vitamin E supplements can reduce the gen-
eration of MDA and prevent and reduce the dynamic free
radical damage.

4.3. Effects of Vitamin E and Acute Anaerobic Exercise on
Human Free Radical Metabolism. In previous studies,
anaerobic exercise as a means of exercise is not much
studied; most of the exhaustion exercise as a means of
exercise is used to observe the metabolism of free radicals.
Therefore, there are few reports on the effects of anaerobic
exercise on free radical metabolism and antioxidant
enzymes. The ball activity under high-intensity physical
confrontation, various speed changes, direction changes,
and man-to-man defense are the main factors that cause
the high load intensity of the game. For this reason, the
athletes have launched a record of these factors. The data
is shown in Table 5.

In this study, two different acute modes of exercise
were simulated by means of 90%VO2max intensity exer-
cise to exhaustion and full power cycling for 30 seconds
× 3/interval for 3 minutes. Both methods were found to
increase the production of free radicals in the body. Two
types of movement after the test, where the average heart
rate of subjects is more than 120 times per minute, suggest
that even large intensity of acute exercise which has
shorter duration, as long as it reached a certain strength,
can also cause increased production of free radicals in

Table 4: Physical recovery data.

The main nature of the load Original energy supply capacity Solution energy supply capacity Aerobic energy supply capacity

Original energy load 36 18 4-8

Solution energy load 18 36-54 4-8

Aerobic energy load 4 18-36 54

Table 5: Athletes’ heart rate and lactose records.

11 km/h 12 km/h 13 km/h 14 km/h

Control lactic acid 2:23 ± 0:39 3:12 ± 0:78 4:97 ± 1:21 5:71 ± 1:27
Lactic acid in experimental group 2:12 ± 0:19 3:21 ± 0:57 5:01 ± 0:72 5:89 ± 0:77
Control heart rate 157 ± 6 161 ± 8 176 ± 7 181 ± 11
Heart rate of experimental group 158 ± 6 171 ± 8 177 ± 9 183 ± 8

10 meters

5 meters
Jump hurdle

Run backwards

Figure 8: Special endurance training.
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the body; for movement after the steady phase as well, it is
difficult to restore to the normal expression level in a short
time.

After supplementing the athletes with a certain amount
of vitamins, another 5 rounds of tests were carried out, and
the experts evaluated the various physical reaction times of
these athletes (1-10). The experimental results are shown
in Figure 9.

In terms of vitamin E supplementation, the T1 group
and the C1 group were given exercise in the same way in this
study. Although the T1 group was supplemented with vita-
min E, the exercise time of the T1 group was only slightly
longer than that of the C1 group, and the difference was
not statistically significant. On the whole, there was no sig-

nificant difference between the experimental group and the
control group in terms of exercise time. Therefore, there is
still no direct and effective evidence to prove whether vita-
min E supplement can replenish physical strength for the
body.

In order to evaluate the physical fitness of these athletes,
30 experts and coaches were invited to conduct a question-
naire survey. The results of the survey are shown in
Figure 10.

The data in Figure 10 shows that 90% of the experts are
satisfied with the content arrangement of the test, and 90%
of the experts believe that the structure of the test is satisfied,
so the validity of this study can be considered to be relatively
high.
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5. Conclusion

In this study, the experimental group was given vitamin E,
while the control group was given a placebo without any
vitamin, and the experimental group and the control group
were divided into aerobic exercise and anaerobic intermit-
tent exercise to study the effect of vitamin E supplementa-
tion on free radicals and their physical strength of football
players. By analyzing the changes of malonaldehyde
(MDA), total antioxidant capacity (T-AOC), superoxide dis-
mutase (SOD), and glutathione peroxidase (GSH-PX) in
soccer players before and after soccer training, this study is
aimed at exploring the degree of vitamin E supplementation
on free radical metabolism and antioxidant enzyme activity
of soccer players. The main conclusions of the study are as
follows:

(1) Vitamin E can significantly reduce the production of
free radicals under the intermittent anaerobic exer-
cise of football players and improve the antioxidant
capacity of the body

(2) Even if the duration of high-intensity acute exercise
is relatively short, as long as it reaches a certain
intensity, it will also cause an increase in the produc-
tion of free radicals in the body

(3) Whether vitamin E supplement can replenish physi-
cal strength for the body still lacks direct and effec-
tive evidence to prove
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