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ABSTRACT

All of the human activities undergo a series ofroival changes in the body. So the sports biochdméwaals the
essence of human life activities in sports actésitican be more scientifically carry out physicdueation and
sports training. Exercise biochemistry is a yournscigline, plays an important role in theory andaligy in the

human sports. Through the application of biocheinieehnology in sports, can greatly accelerate diegelopment
of sports science, promote people’s physical heatlild improve the competitive ability and levethaf athletes.

Key words. biochemistry; technology; sports; movement; agian

INTRODUCTION

In recent years, with the Chinese athletes get gesdlts in all kinds of sports, especially in @08 Beijing
Olympic Games, China “harvested” gold medal, saeaitd technology is no longer a slogan of the Olgrames,
it has been the “blood” of the coaches and athlétesan be said that each of the Olympic Gamed gwdal, not
only embodies the athletes of hard sweat, also diebahe painstaking effort of the coaches andréisearch
achievements of scientific research personnel.plorts training, sports biochemistry more and mdrews its
unprecedented application value and potential.cBelg training plan formulation and modificatidoad intensity
and volume of objective evaluation, diagnosis ara/@ntion of fatigue, reasonable nutrition and ottéletes, are
closely related with sports biochemistry. As yow,sexercise biochemistry has become an indispendadsic
knowledge of sports training, and an important sabgports coaches must be familiar with.[1]

BIOCHEMISTRY AND SPORTS SCIENCE

In practical applications, it is often encounteieanulti-criteria or objectives, design and deaisimaking problems,
such as securities investment issues, investoosder to get higher returns, you need to selectottst stocks to
invest in, in general, a outstanding shares hagddliowing characteristics: good performance, loice-earnings
ratio, growth higher, but usually these goals areanflict, such as the current domestic steel strgugenerally

better performance of listed companies, earninggeatively low, but the steel industry is not ss@ industry, the
company's growth is not high; while some small amedium sized companies although growth is high, thet

performance is poor[9]. The high price-earningforand thus to be able to choose a good stocknged to make
investment decisions among these goals a balampm@dach that more than a numerical target in argiregjion of

the optimization problem is known as multi-objeetiyptimization.[2]

Biochemistry is the study of life material chemiadmposition, structure and life activities in theocess of
chemical change the foundation of life science. Tian task is to know the biological chemical cosition,
structure and various chemical changes in the peoctlife.

Sports in the sports science are the study of husnaial activity and its law of development of desce, its main

body is a person. Sports science should not onlglysthe sports in biological process, and humaaas and
psychological process, is the natural attributejaattribute, the unity of the properties of tkiimg.
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Exercise biochemistry is a branch of biologicalroisdry, one of sports science disciplines, andiapfbn in sports
science basic disciplines, is the method of appitegsics, chemistry and biology, from moleculareleto study the
chemical composition of the body movement, chemidadnge, energy transformation and the change and
development of the sports ability, serve for sppresctice and apply the law of a science. All ifedctivities of the
human body is based on the implemented a seriekeshical changes in the body and the sports bioistigntan
reveal the human body in sports activities and tsptrining in the nature of life activity, and thumore
scientifically carry out physical education and gpdraining.[3]

THE DEVELOPMENT OF SPORTSBIOCHEMISTRY

Yakovlev N 1955 wrote the bodhktroduction to Exercise Biochemistrig the first treatise of exercise biochemistry,
illustrates the exercise biochemistry researchbiaasc size, marked the sports biochemistry becaniedeependent
discipline. In 1968 in the international sports aparts federation (ISPE, now renamed the intesnatifederation
of sports science and sports, ICSSPE) initiativas Weld in Brussels, Belgium, the first internagioconference of
Exercise Biochemistry, was established in the aemige "sports Biochemistry research organizatid®sgarch
Group on Biochemistry of Exercise), affiliated hetlISPE, Exercise Biochemistry research organizaisoBelgium

j- Poortmans.[4]

Research and teaching work of exercise biochemistrf@hina began in the '50 s, the biochemical warkato
motion, do a lot of work, with the urine proteinjne bravery former, hemoglobin, serum creatiorak&and blood
urea on athletes body function were assessed igrdeg physiological load of exercise training; Apgtion of
blood lactate and blood glucose on certain biochaimiharacteristics of sports, training methods erercise
intensity grasp scientific arguments are put fodvE®56 courses in exercise biochemistry in Chimal960,
Professor Feng Huiquan published the first exerdig@hemistry notes. Therefore, we can think eserci
biochemistry in the 60 s of this century matur@asndependent discipline, and with the progressrafof science
and technology rapid development. After the middfethe 20th century, with the natural sciences, heid
development of sports science includes chemicakiplie and experimental method to the field of spacience
constantly infiltration. Currently, continuously and sports biochemistry frontier, which pittediagasuch as life
science, material science, neuroscience and spogace is closely related to the field, for theedepment of
sports science provides new opportunities.[5]

BIOCHEMICAL EFFECTS ON SPORTS

Currently, scientists are molecular biochemistrgney technology was used to mainly reflects in thefgound

influence of the sports science promote the funetigene research. Human genome preliminary asatgsults
show that there are about 30000 human genes, siweory there will be 30000 to control the chemisaiall

molecular interaction of these genes control tHe pirocess. Research achievements of biochemigane
technology can make people further understandriherilink of the human body movement ability anel gienetic,
determine the genes associated with athletic glghbtein and nucleic acid molecules, reveal theegegulation of
metabolism of the body movement to clarify exerdestigue and recovery. The molecular mechanism o$ale
strength increases thereby at the molecular levéb grovide theoretical basis for selection aridrgific training

and rational guidance. In addition, you can moeady elucidated from the molecular level exerdiseelationship
with cardiovascular disease, obesity, diabetestamtevention mechanism, provide the guidancdefrescription
sex for the national fitness.[6]

Molecular behavior research on the neurobiologgyoiapses will unlock the secret of the human beiath nervous
system. Doping, drug addiction, tension, fear, aaepair, sleep will be actively intervene. Suctsiasulating the
human brain function, according to the working pifite of the neural network, chemists will be senyou by pure
chemical processes in the production of small direnake up a large number of electronic circuies arranged in
massive storage system, preparation of bimoleatdanputers, used for monitoring in sports trainingl dody
function assessment, control of sports training aachpetition athletes physiological, Biochemicatligators,
prevent sports injuries, quickly to restore exerdiatigue, can be observed athletes body functiortirae and
anywhere, Thought condition, Psychological mooierghe level of sports training and forecastinggrenance.

Material innovation is the sign of human socialilcation development stage. Emerging biologicaltenals has
opened up a new field for life science. Researawshthat people's physical quality and developrpeténtial of
many aspects has a very high degree of genetic, abdpistment and the control of one or a few gesesxh as
fullerenes class material provides the new toolsnofecular for life science research, can be used HNA
sequence specificity to cut off the reagent. Faliess tools at the same time, the molecules campadsade reliable
material support for the genes that make use of geientific selection and the athletes body fumcévaluation is
likely to become a reality.[7]
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With the development of biotechnology, the use iofdgical chemistry and other related researchltgsfitom an
organism, biological tissues, cells, organs, bddig$, etc., comprehensive utilization of microloigy, biochemistry,
biotechnology, pharmaceutical, etc. The principid anethod of science can produce for preventi@attnent and
diagnosis of sports medicine, here also contakes ‘loping” and other types of illicit drugs. “Damg” means to
stimulate the human nervous system, make the pgnsmuces excitement to improve function of thdestd the
drug. After referring to work on human body's emginand help athletes’ performance enhancing drUge
“doping” not only damages the Olympic spirit, thguity principle of sports competition, and causecses damage
to the athletes in good health. Many harmful eHemtly in a few years later, and even the doctowdcnot tell the
difference between what athletes are in criticaidition, which will not be a problem for the timeibg. Chairman
of the world anti-doping agency (WADA), dick pourthims, to prevent the athletes using illegal tetbgy to
improve performance, sports must pay attentiohéadievelopment of the human genome. Once the USitds of
the human genome project is complete, the athletg ¢ghange their bodies, human movement abilityrjprove to
unthinkable levels, sports records will all be dieah This is a serious fact, should actively resptmn and should
not be negative to wait. In addition, gene therepgn emerging discipline in the field of medicasearch, gene is
mainly used to treat some difficult to deal withnn diseases, including heart disease, such asufausigstrophy
and hemophilia, by injecting the genes into theybtmdcorrect some illness. At the university of Bgy Australia
and its affiliated hospital of lascar, accordingptof athletes may genes by means of single imjeqgbreparation
injected into the body, the gene can stay for g lime in the body, and to produce a protein oftertent, and the
protein cannot be found in the routine blood test arine test.[8]

THE APPLICATION OF BIOCHEMICAL TECHNOLOGY IN SPORTS

In athletes selecting work, the traditional wayoighe coaches according to the experience infafist screening,
again through the observation, training, testing simulation match in selection. Along with the dipment of the
sports biochemistry technology, entered the stdgecientific selection, coaches, sports biochemiktrowledge,
can be applied to objectively from gene, body shdg@chemical indicators, a comprehensive evaluatimdy
function, such as surface will have the potentialathletic talent, has selected, for the futurertsptraining,
competition also has a promoting effect.[9]

Due to the characteristics of sports, the bodywbwdism and energy metabolism characteristicsale different.
Choose reasonable training methods based on thactéastics of power project, is a key to imprdle sports
ability of athletes. In for a short time, big ing#y exercise (100 m run, 50 m swimming, weightidi, judo,
wrestling, etc), the energy mainly comes from thigioal phosphate supply system, so to improve dtidetes'
speed, strength, quality, first of all should degephosphate original power system of power capagitaerobic
endurance quality depends on sugar anaerobic ghisohbility, because the original phosphate mdimlsystem
time is short, so the anaerobic endurance abifitgrmerobic glycolysis is based on sugar for enefgaerobic
endurance, therefore, to improve anaerobic gly@®lygstem must develop sugar supply ability, suckha 200 m
run, 200 m, 100 m swimming marathon distance aerebdurance sports, such as athlete’s power dementieir
aerobic capacity, through training to improve itgar, protein, fat of aerobic metabolism abilitgether. Therefore,
coaches should according to project power chaiatiterthe reasonable training plan, improve theresponding
power supply capacity of the system. If use anderedow lactate training method can develop théeioal
phosphate supply ability of power system; The bégdectic acid intermittent method is adopted,détiolerance
training method, can improve the anaerobic glydelysigar supply ability of power system; By the nogks of
lactate threshold intensity training, aerobic metiin of intermittent training method and so onn @aprove the
aerobic capacity.

In China, “re-understanding the” has been a spoaising guidelines, but long-term great physiotagiload of

exercise training, athletes prone to exercise datigncubation period and exercise-induced fatiue certain
extent, it is difficult to use general method teess the incubation period of the body changeinerteemicals, lead
to decreased immunity levels and hormone levets, Tgtrough biochemical index test, therefore, tweas whether
the athletes are in a state of fatigue. Coachasséobiological chemistry knowledge, combined witleit own

experience, can quickly diagnosed whether athlatethe exercise fatigue stage then adjust theimigiplan

according to the circumstance, avoid injury bydaé cumulative. If use blood lactic acid, urinargtgin, serum
creation kinase and biochemical indexes such dsiai@n of sports load intensity; Using blood urkamoglobin,

blood testosterone and uric bravery former loadcatdrs to assess these indicators of evaluatiginiple, the
coach is fully capable of according to the tesulitssadjust training plan.

Usually, coaches often, according to the athlgtbgsical quality test and performance evaluatiora gferiod of
training effect; Performance, however, influencgdrbany factors, so, the above all can't objectivahd truly
reflect their sports level. Exercise biochemistignfi molecular level analysis to motion adaptivepogse, so using
biochemical index to evaluate the training effextniore objective and effective. Such as coefficiehurine
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creatinine can assess phosphate original poweersygbwer capability, through a period of trainiagcording to
the index to assess athletes’ phosphate originaepability is improved. In addition, the coachbgchemistry
knowledge can be applied to real-time monitoring flnctioning and nutritional status of athletesg Bad of
exercise training causes the body to appear “unbafi state, sugar, protein, fat and other nutsiésta large
amount of consumption, through relevant biochemiicdéx can understand the body's nutrition levkled¢s, in
training and after training in a timely manner itignal supplements, to help its fitness, reduce degree of
fatigue.[10]

At present, there are two main types of internati@yainst doping detection, a urine test, is adlkest. Regardless
of the kind of test needed to use biochemical teldgy. Chairman of the world anti-doping agency (@4, dick
pound claims, to prevent the athletes using illegahnology to improve performance, sports mustatsgntion to
the development of the human genome. Once the dSit&tes of the human genome project is completeathlete
may change their bodies, human movement abilitymtprove to unthinkable levels, sports records will be
changed. The international Olympic committee (iao)d anti-doping expert are Yang Ge professor wags,s
although the genetic engineering for the treatroésbme diseases such as cancer revolutionaryfisamie, but in
competitive sports, gene doping detection shouldnkationed the agenda. Gene doping is availabte/onareas:
aerobic ability and physical strength. In theorgpple can control muscle strength, muscle voluntk feow can
change the composition of muscle. The medical @nry interested in community to explore a methodyene
therapy for people to monitor the.

CONCLUSION

Exercise biochemistry is a young discipline. Thitoube application of biochemical technology in ¢porcan

greatly accelerate the development of sports seiepoomote people's physical health, better hekacloes to

athletes selecting work, perfect the training pltéwe, scientific evaluation of training effect, réimhe monitoring of

training intensity and volume, the comprehensivalgation function of the athletes and the nutritilostatus, so as
to better improve the athletes' competitive ab#ihd level.
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