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Abstract

The purpose of this research was to compare the differences between circuit training and the consumption of
chocolate dairy products on anaerobic performance and leg muscle strength in football players. The subjects were
ten healthy male football players from a football team of a secondary school based in the Northeast of Thailand who
were aged between 16-18 years old. The research was carried out via simple random sampling together with inclusion
criteria which was their similar muscle aptitude and leg muscle strength. All participants joined in a three days a week
program which took place on Monday, Wednesday, and Friday for 8 weeks. The participants practiced for 90 minutes
and each participant received 5 ml of chocolate milk per 1 kg supplement which was repeated every 30 minutes
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before the practice. The anaerobic performance and legs strength measurement occurred after the 4th and 8th week
of training, the data was statistically analyzed by Median, Interquartile range and Non-parametric testing methodology
as well as the Wilcoxon Sign-Rank test.

The key findings of the research:

1. The circuit training in combination with chocolate milk flavor supplement leads to the player having an increased
anaerobic capacity and leg muscles strength in football players.

2. The results after the 8th week revealed a statistically significant increase in anaerobic performance and also
leg muscle strength was substantially higher than the result of performance after the 4th week at p-value 0.05.

In conclusion, it was found that chocolate milk consumption leads to an increased anaerobic performance together
with leg muscle strength in football players through reduced fatigue; as well as index improvements in the endurance
of the circulatory system. In addition, chocolate milk can reduce fatigue caused by lactic acid accumulation leading to
efficient oxygen metabolism. Furthermore, an extension of time can provide later fatigue sign that would lead to better
anaerobic performances. These findings can be used as an alternative procedure to develop the higher potential of the

athlete.

Keywords: chocolate dairy products, circuit training, anaerobic performance, leg muscle strength
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22 Sufindeyafiuguvesnguiiegia (e1g
dauge twidn) udwihnismeageunounsiin (pre-test)
eEnssanmmkeuLelstn (anaerobic performance)
Tnenndeu RAST aruudaussvasndunienlneniosin
usanBanv1 (leg dynamometer)

2.3 lingusegadnAmeiuiinasnn1snnaes
i 8 &AM uazinstindUaviay 3 Yu Ae dund we
wazens lngldanvinnisiingiadunan 17.00-18.30 w.

2.4 VAFOUANTIANINNILOULBLITNLAZAIY
WFausewosndailevvdimsiindUani 4 uavdUavid 8
(post-test)

MTIATIZVYeYA

thiafilsnmsnaaeuunieszideyamelusunsy
poufiumesdSagused

1. Ans1gvimadsegiu (Median) wagAiide
Aelnd (IQR) V8IaUIInNIMNILEULBLsTNLAZAIIL
uaussvoundnantion vdsnsindun i 4 uazdUaid 8

2. WTHULIEUAIINLANA 19VDIAUTTANTNNG
wouualsdnuazauudaussveandruiiionndanisiin
aiil 4 uazdnvidl 8 lngldadAueunisiunin
Wilcoxon Sign-Rank

m 85Unan1sivY

1. MaATgmAglsegIu (Median) wasAiidy
A998 (IQR) VBIANTIANIMNN LB ULBITUNKALAINY
W ausswoendnaniien vdnsTndUam 4 uavdUawid 8
WUI1 AUSTANINLEULDLSTNLAYAINNLTILT IV
néailevmdanEndUn i 8 gendwdsnsEindusni 4
sniuRrinudiiaanas (Felanuddatesaussann
wouwelsOndsd (Fams1adi 1)

2. LUSHULIEUAINULANA 199 D9AUTTONTNNS
wouualstnuarmnuudusiweandruievmdsnisin
FUniAT 4 uwazdUaniif 8 aussan nweuuelsnuazAY
Wanssveandauien unnsefuegrelifoddymaada
SeaU .05 lagaussannueuelstinuazauudauseas
néwdornilaiuduannnindeunisiin (famseit 2)



navadndusiuusadenlnuanifiseaussanimmaseunelsinuazaruuduswasndmniovluininvaves
AUVIR UYsIIN, ufEsIes sumedatiug, uas aiven auouiue M

M5 1 Wisuifieuadsegiu (Median) wasaiidanislng (IQR) vosaussan mniawaulelsinuazauudusgg
99NaUL LoV INaULAL VAINSENEUAYT 4 wazdUmnsin 8 (N=10)

4th week 8th week

Test
Median IQR Median IQR

Anaerobic Performance RAST (watt) Test

Maximum power 321.69 200.40 35839 179.82
Minimum power 413.86 79.99  460.34 73.89
Average power 596  133.88 556  124.28
Fatique index 3.56 3.18 3.97 2.87
Leg Muscle Strength (Kg.) 3.56 72 3.97 64

AN5197 2 WIS UTEUAMULANAIUDIAUTTAN NN UL LT NLAZ A UNTIMTIVDINAU LDV INAINSHNEUA T 4
wazdUm9in 8 (N=10)

Test Mean Rank  Sumof Rank Z p-value

Maximum power
Negative Ranks .00 .00 -2.803° .005
Positive Ranks 5.50 55.00

Minimum power
Negative Ranks .00 .00 -2.803" .005
Positive Ranks 5.50 55.00

Average power
Positive Ranks .00 .00 -2.803" .005
Negative Ranks 5.50 55.00

Fatique index
Negative Ranks .00 .00 -2.803" .005
Positive Ranks 5.50 55.00

Leg Muscle Strength (Kg.)
Negative Ranks .00 .00 -2.807° .005

Positive Ranks 5.50 55.00

® Based on negative ranks
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Iésieluil

1. aussanINyIeuLauLelsinalgnasnIsiln wuan
aussannneunelsinuazauuiuswend e
w&ansEndUn T 8 qamdmé’amiﬂﬂﬁﬂmﬁﬁ 4 gnliu
Fufinudidnianas (FudainudrBalosaussanin
LLa‘uLLE]TJ@ﬂéﬂaﬁuﬂﬁﬁauiimﬂ’]WWWQﬂﬂ&ﬁﬁﬁ]sﬁﬁdﬁi@ﬂﬁﬁﬁ
AEAUEANNNTOVRIANTTON NN ULBISUN AUUT IS
Yeandnievuaznaniuszeyniseantidinig 9103
Anvidensad wuin msiindensdasihiaveuazseiios
JoudmaRADaNsInNIMVININTY Jsdonndedtiu Astrand
uay Rodahl (1986, pp. 314-319) @5UinAANUENTD
%aﬁﬁMiiﬂﬂﬁ‘W‘Vl’NLLEJuLL@Iiﬁﬂ%LﬁM‘ﬁummmq Tnglany
Tudee1y 16-17 Yvesumds warluyitery 18-20 Ylu
durelasinynueaiitunaduiesiduadifiongiade
17.87 U Tumeavedadutisiiaunsatiereondiaum
THlsegnaiiuszansnmanniigauasifaunnsvesme
MesuassanImmaauwelstn ANuudusazay
sanuiinaniuesanfdsasiuiutodnludule
Alvie) Wudeaty qmai’aﬁ FULNIA (2550, Y. 2) AN
lunsdupueatuliilififesudenuansaviduiiay
Vlanansauszauaudsald aussanmmiane Inla
Fadudnuseneviiddiivedeuanseanumdeus fu
Hazeldine (1987) s2ynseenfdameuuuusnssunng
muudausswasnanileriivdy (Power & Dodd, 1997)
AINAINNT0VD93 19N BT aU ST AN AMNB93 19N BT
LLamaam/mi'wmaasimﬁmﬁw%agqqmﬂizﬂa‘uﬁaamm
aanuvesszuUlnateulain anuuduswendiuie
AUDDUMILATEAAIUYDIT19NIY (Mohr, Krustrup,
& Bangsbo, 2003) %qﬁﬂﬁmvmuaaﬁaﬁuﬂuﬁaaﬁ
AUSTONIMVNINETIn

yenanisreznatlunisinedresiiiesiinaiy
Aeadestuaussanmmsounelsdn 21nns@ne3de
afall wud1 nqumegsldFulusunsunsAnLUUEas
U 8 dUait TeidSsuiisuseuznainisiniiaanu
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WANANNAU diNannoausTanINNIweuLelsUnuag el
deanannisindeulmvessenieegsadnanouas
seiflosuavdnafinenisiauinuudusazaIy
aanuvesszuUlvaisudeauazssuumelanisilindou
Julsgdrdamadeanuannsageantunisidoandiaule
Feaonndosiu American Academy of Orthopedic
Surgeons (1991, pp. 342-348) s¥yinlusunsunisindeu
(training program) Unaziluiladeiidrdnfianlunis
AT PRI IER (strength) AN&9 (power) AMUNUNIU
(endurance) uazA1uE7 (speed) eiarudfydmsu
infnsueannaulsunIunSRnuanizai (specific
training program) ‘17'1'%Lfﬁma%’wﬁwmam'ﬁﬂmwmﬂmEJ
ThAnTufutnfdondmalnenseansiiiulszavanm
AUTIONIMNLOULELSUN Al Robergs wag Roberts
(1997) IsdnwuitevnargaBudluvasiindesmieutadu
dethluldidudoyaiiuguiinnuddglumsiauins
panuuulusunsunsindexlvlinanmwazlnNumanyay
Hetnfwiusazau fadiievegsrezinaigaEudily
g1uuoenludsnisimuigaBudidadutadeniedid
Audrfgdued1aBafiasdreWaninieanuves
svuulnaioulafinuaranonisilosdfiiatuainnsn
waARAn (Browning & Sleamaker, 1996) agalsAnia
nsfindewsiaiileafunssuiunisvieuumidlunsufoa
st duszuvvesetvizdnladiuniienndiuves
smefisdudenisedeulm eontdwderhanuly
wihfinnninan1agund (overload principle) Wunali
duressmenazeitsfiistelinsiudsuuUadhusin
sUhauazmshanuielimnzaniuaagesnsuesin

2. WSHUTBUAMNLANANUDIELTION NN 1D Y
welsDnuaranuudsuswwendunievmdsmsinduam
7i 4 wazdUaviil 8 nudn aussanmueuuelsinuas
aundeuswenduiiont wansefuegneifeddy
yaadRfisyiu .05 Tay aussannweuwelsdnuazaiy
wiuswwesndnuifeviiafinduunnniineunisin
%aaamé’aaﬁ’mm’i%’wm American Dietetic Association
(2009) szyIMsAnundenlnuanviansesiuiuevie
giadlous awn 16 seud mendinisesntidenie
Talumsdeuusuuazadanduniemivosamelaini
\A3eaRundeusdaliuSunannanivindy WwuReatu
AUSY AArunn way AAReU Fazuin (2551) eyl
Usinamaganuminlunisilinazdosnnnefiagnsedu



navadndusiuusadenlnuanifiseaussanimmaseunelsinuazaruuduswasndmniovluininvaves

ThAnnswasuaweiiodouarssuunsyinuues
aiaznglusianiglaeaiunsaasanaziauilnegeme
e wazfudndutuusunamazanuninlunisilney
soadulvagreradiosduiusiuiauinisnisiusienie
Chaipatpreecha (2010) Na1731AUMUNYBININTTULUY
auntnseiusaunnssfuUunauazAnn
syiugemamiinvesianssumaedeulmseniglufin
Wavea FaSowaz 80 Hunisindeulmsmelufanssud
autinsgdusimnmavealiinanlunisustu 90 il
W39019% 120 wfisyinanunsugsiuinsedouln
wazfinsiasuiiAnisnisiedeulnissuund s uild
Jadusuunelsinuaziuuweuwalsdnszuuimilauay
szuunelevessmefesinuetinuazseiie
faenLan (Bloomfield, Polman, & O’Donoghue, 2007)
081915AnINAIINE DUTNAR BANTIANINNIIN BV
penmasnigegan nMssonmdanmeluiiifigaumnii
uAnANITuazdIraTiuana1siunseensssneluann
ormeaflainsfuazyiliaussanmmenieUasuna
Ul¥ Geaonndoaiu dugms nafeiamn (2552, u. 25)
nanliiigfienafiddnasonisiauaiisanssanin
nanrenisidenvailunisilnd udeiidrdaylunis
ponfdineiiiesnindunedoufivingauazyiilisyuy
mMsvhauresseneiinldisui

UBNIINIHAR TSNS Judedfsesnene
lomnsemedasnmsansemnsiviilunisasannuasy
dulauasidussduszneuiiddyuesiaunisvese e
A9 V093 NIEINUIN AnarodussannlouLelsln
wazALT s weIndL e {Jﬂﬁgﬁ’uﬁmiﬁﬂmﬁuam
Tiuisenuieidemesemsasuriianiie Mfikade
As¥auYess1InedmsutinAidas i usndsoen
AdameiivaneUszianuasduisintusgaunivans wu
aNThazIAIRNE MU W sports drink, sports
gels uaw sports bar wansfaTivarieenwuuyiiode
et Sidalnsladfigydeluuasdiofuunamany
winlagamzananslulansawavansersussnnaug
THuAs19ne 91neasefinunuandliiuinomisuay
\dasRLdmMSUTnA Piefiudnsnsdansziilnalau
waseanmdimenazdloiinlszansanlunsesnnias
maﬁﬁisammmu (Pascoe, Costill, Fink, Robergs, &
Zachwieja, 1993; Casa, 2000; Brink-Elfegoun et al., 2014)
pgnelsimundnsasiannuudanunsadielunszuiunis
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Husndioonidsne fogratu Karp et al. (2006) wag
McLeay et al. (2012) wuin um%aﬂiﬂLLamLLazﬁmama‘%ﬂu
Faglunsitusnuasiiuanueaylunisoanimdanie 1w
ey daen Aayayy (2551) nanimsyhnuvessianiy
sufuunildsadieldsuasemsegsasuiulaennie
ogebsluinivn idunquauiideddndanunazaussnnm
999319808191 elunnsndouuaznnsu LR
Faumamdnundnvaeonidingldainaisemsudn
2 Uszian laun Ussianeisivlensauaz oy way
0857 18993y (2555) iesananslulawmsaduanserns
FlAndrnusinganinlusiusnis wuin awnsadaely
nsiuiwesinimudeanidnie dunduan
aslulanseiadundsundniidaefinuszsansam
YnuroaNAEINoLazTtuRT Saenndnaty Burke,
Loucksand, & Broad (2006) la@nwiansevnsmsiulewss
Larunandsnuilddmiunisinuaz i usaludniwn
Wavea wud wrsandsuanlnalawuduwramdsny
fddruazazdesgnunenduiusgiamaiiiednu
Usgansnnlunisoenindenie uenaind (McShea
et al,, 2008; Karp et al., 2006; Thomas et al., 2009;
Stephanie et al., 2010) nanumAsesmuasTulansn
fluasoaussaninniaueuuslsdn Hedindn Aol
uusadenlnuanusenaualgansiulense TUsiunay
Usanndeusifioulatuinioshiunianisiun denadeiu
(Spaccarotella, 2010) nsAnwLAsosnumsulawnsn
wud Snaseaussanmmauuueutelsin fuiunisn
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domseiifalusiuanuauazanslulamsaanihaaly
Fanlnuan ﬁﬂzﬂh&lﬁ'ﬂﬂﬁﬁuvjﬂﬁmﬁaLLazammmimm
PHIN1TOONANFINTE
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