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Abstract

Purpose To investigate the effects of
the combination of amino acid supplement
and resistance training on body composition

and muscular fitness in healthy people.
Methods Participants in this study
were those who were 30 healthy males and
females aged between 25-50 years old.
They were randomly divided into control
group (CON) received resistance training
only and experimental group (AA+RT)
received essential amino acid powder and
resistance training for a total 12 weeks. Body
composition, muscle strength, and muscle
size were carefully monitored before, at 6
weeks, and 12 weeks of the program. Then,
SPSS software was utilized to perform the
statistical analysis with Mixed-model ANOVA
with LSD post hoc test. The p value less
than 0.05 was set as the statistical

significance.

Results After 12 weeks, AA+RT
showed the decreased body fat mass
(p<0.05) when compared with before
training. While there were no significant
differences on control group (p>0.05).
Moreover, arms and legs muscle strength,
circumference, and thickness were
significantly increased at week 6 and the
end of 12 weeks in both groups with no
significant differences among groups
(p>0.05).

Conclusion The combination of
amino acid supplement and resistance
training can improve body composition
greater than resistance training alone while

muscular strength and size were similar.

Key Words: Protein / Amino acid /
Resistance Exercises / Body composition /

Muscular fitness
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v

Woruf 95 wWasigus
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ﬁ’]iﬂ\‘iﬁl TUSUNTUNISHNDENMAINYUUULIINUY
TUsun3uNIsiN Week Week Week Week nejmﬂé"\mﬁ’a
1-3 4-6 7-9 8-12
Dumbbell 75%1RM 75%1RM 80%1RM 80%1RM Pectoral
Bench press 10 Reps 10 Reps 10 Reps 10 Reps
3 set 4 set 3 set 4 set
Barbell Bent 75%1RM 75%1RM 80%1RM 80%1RM Latissimus
over Row 10 Reps 10 Reps 10 Reps 10 Reps Dorsi
3 set 4 set 3 set 4 set
Back Squat 75%1RM 75%1RM 80%1RM 80%1RM Quadriceps
10 Reps 10 Reps 10 Reps 10 Reps
3 set 4 set 3 set 4 set
Squat 75%1RM 75%1RM 80%1RM 80%1RM Quadriceps
10 Reps 10 Reps 10 Reps 10 Reps
3 set 4 set 3 set 4 set
Leg lunge 75%1RM 75%1RM 80%1RM 80%1RM Hamstrings
10 Reps 10 Reps 10 Reps 10 Reps
3 set 4 set 3 set 4 set
Biceps Curl 75%1RM 75%1RM 80%1RM 80%1RM Biceps brachii
10 Reps 10 Reps 10 Reps 10 Reps
3 set 4 set 3 set 4 set
Hammer Curl 75%1RM 75%1RM 80%1RM 80%1RM Biceps brachii
10 Reps 10 Reps 10 Reps 10 Reps
3 set 4 set 3 set 4 set
Triceps Extension 75%1RM 75%1RM 80%1RM 80%1RM Triceps
10 Reps 10 Reps 10 Reps 10 Reps brachii
3 set 4 set 3 set 4 set

91999: ACSM (American college of sports medicine, 2013)
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IS ! !

A15719% 2 D9AUTTNBUVOITNNBUALFUIUTN TEWINNBUAITVAABY FUAINT 6 U894N1TNAADY LAY

D Ag]

N&IN1INAae 12 §Ua v luyeraguaind nauldnsnesdlusiuduniseaniidainiswuy

Ll q

WS (AA+RT) UagnquaiuANlasunsiineaniaenIeRuuksIiIuag1ames (CON)

AUsAU A0RATIZIAMULUTUTIUEDINI U UNAUNEIY
29AUsENaU
) ngu  feunsilin dUaniii 6 dUannd 12 p-value
S9NBLLAY
o - 1 I*
Syt A1 NEN NgNFIEN
Tmiinga AA+RT  64.91+12.14  66.07+11.38  66.59+11.39*  0.043  0.359 0.150
(Alanii) Control  60.99+9.90  61.45:9.13  61.5548.84
Usunaulasiu AMGRT 31044660  29.15+6.26*  28.80+6.34*  0.007 0.938 0.037
& @ 6.
(Wasiwun) Control  30.39+8.45  29.72+7.97 29.68+8.23
yalasiu AAHRT  20.83+5.76  19.30+5.54 19.19+539  0.147 0.678 0.872
(flan3s) Control  19.1546.27  19.16+6.44  19.16+6.44
Usuauna AAFRT  42.14+9.62  44.35+8.66*  45.08+9.22%# <0.001 0.624 0.033
néanile
Control  40.60+10.55 41.75+10.70% 42.34+10.95*#
(Alansu)
ausulafin  AA+RT  113.92+10.45 115.25+13.72 117.75¢11.30% 0872 0.310 0.018
Ypuziialatusi
Control  113.50+11.18 111.33+11.35  110.33+11.36
(Hadwnsusen)
anusulafin  AATRT  66.67+7.24  67.17+10.65  66.33+9.14 0323 0.281 0.541
YUIILIRANYF
Control ~ 70.83+7.42  71.33+7.89 68.42+8.70
(Haduwssusen)
RTINSO AA+RT  70.50+7.23 68.83+6.51 71.92+4.52 0.694  0.700 0.023
(SR O tol 71424714 67.67+8.44F  69.00£9.22

* p<0.05 wanssanAsunsEnanglungudeiy wag # p<0.05 uandsannaudUa1vin 6 aglunduideaiu
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A15199 3 AMULTILTIVRINAILTD 2P NNNBUNITNAGDT FUAIYN 6 VBINITNAADI LASNSINITNAADY

12 dUait luyanaguand nguldnsnaszlilusiuiuni1soanindan1guuunsafiiu (AA+RT)

waZNaUAIUANTLASUNITHNDRNMAINIBWUULIIFUOENAEY (CON)

AuUsAU A0RATIZIAMULUTUTIUADINI U UNAUNEIY
<
AULILLTY , . o : o ;
) ngu  naumsin  dUavin 6 dUaninl 12 p-value
YBINAIUKID
T 15 F U T o )
Yndeauuud19tne AA+RT  32.18+12.07  34.54+13.21  41.21+1329%#  <0.001 0.976 0.883
(Wamama) Control  32.03+13.64  34.59+13.90  40.75+15.25* #
NUNTUARVUTI9UI AAFRT  32.24+10.85  36.13+13.47  43.23+14.07%#  <0.001 0.991 0.422
(Ufns) Control  32.68+14.76  37.70+1559*  41.44+17.17*#
YNBUIUTY AA+RT 22144868  25.50+9.64 28.45+7.97* <0.001 0.719 0.594
(aka1m3) Control  23.30+11.99  27.33+13.26*  30.73+14.47* #
7I9DUIUYI AA+RT  23.60+10.31  27.76+10.85%  30.58+11.64* <0.001 0.873 0.790
A 1URT)
Control  24.48+11.75  27.98+13.40%  31.99+15.35% #
Ynden1dnene  AA+RT 1253044364  136.24+438.99  158.67+44.53*# <0.001 0.832 0.048
YoLIRN
(amwns3) Control  132.18+37.92 145.83+33.54* 152.95+36.00% #
NUPuang19vn AA+RT  134.82432.66  148.43+33.10% 168.53+43.95%# <0.001 0.882 0.187
A 1URT)
Control  136.50+42.04  149.14+38.96* 158.34+41.95* #
N9WNIEe AAHRT  60.82+20.36  67.77+21.21%  76.15+21.37*#  <0.001 0.906 0.574
(LIwn3) Control  61.88+29.62  69.63+31.20%  78.66+30.68* #
M99V AAHRT  62.26+21.80  69.42+21.77%  T77.65+22.58*#  <0.001 0.849 0.686
(Wamums) Control  63.44+2836  73.06+29.43*  79.57+33.55% #

* p<0.05 wanssanAeunsEnglunguRediy wag # p<0.05 unndaInnaudUn1in 6 aelunduideniu
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12 d@avt luypraguaindnguldnsnesilusinduniseanindan el uunsedu (AA+RT)

waznNauAIUANTLATUNITHNORNMAINBLUULIIRILBE 1YY (CON)

AkUS A0RATIZIAMULUTUTIUEDINI U UNAUNEIY
AULHUTIUD
3 ngu  fieumsiln a6 dua i 12 p-value
naULle
S I T PV A s H U e 1 )
\VAUTOUN AA+RT  29.58+3.34 31.42+4.12 33.17+4.15 0.505 0.877 0.474
néuifouay
v W - Control ~ 29.58+4.14 30.92+4.21 32.42+4.27
U198 (LTURALNAT)
LAUSBU AA+RT  29.58+3.34 31.83+4.24 33.58+4.29 0575  0.920 0.244
nénnilouuy
. - Control 29.58+4.14 30.92+4.21 32.50+4.42
PNVN(BURLUAT)
LAUSBU AA+RT  54.42+5.58 56.17+5.52 58.00+5.69 0512  0.945 0.723
&L e
L. Control  54.75+4.39 56.08+4.60 57.75+4.56
INYY (FUALURNT)
LVEUTOUN AA+RT 54.5+5.39 56.50+5.60 58.17+5.56 0.585 0.814 0.615
A&
Control 54.92+4.80 55.92+4.23 57.75+4.56

919977 (TURLLAT)

NAN1539Y

Tusuidedfidndinauidede yana
AUnNA e 24 A Usgnaudie ngunnang
U 12 AU WAT NANAIVAN T1UIU 12 AU
(151971 2) %’auﬂaﬁugmmmnamﬁaa&m U

24 AY HANTNARRINUINNNTNAIVBINFUNAR DY

faiuegnlidedAgnadfluduaun 12 veq
TUsuAsun1sHn (p<0.05) d@ulsunuladunasy

walviulunguneastanategralifediAngnis

'
A 1

adaLlaisuiunaun1Tin (p<0.05) Tuvuzings

9

a v

AruAulinunIsasuwUated1lidediAgnig

o
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Y] {

annluALUIaIna (p>0.05) uananUdInui

wianaruilaiuduluriingunaaouazngy

q

AIUAYN B8 1NITEA1AYNIERRNFUA NN 6 uaz
FUAWT 12 (p<0.05) Tuvnuefidnsnnisiduzes
ilalunquenuauanasedsltdedAynisadan

dUAIN 6 (p<0.05) Wlolfiguiunaun1sNAasy

o w

Bﬂﬂﬂ‘liﬂﬁﬂm‘lN‘WUﬂ’J’mLLﬁ]fW]’NE)EJ’N HodAgy

o

MeadAndUamn 12 uaglunqunaass (p>0.05)

INANTNN 3 ANULDILTIVDINAULTL D T

IS ]

AILNBYALYUTIND1 8L NNTUB YT UEJ?I’W"IZU‘VI’N

aado

adAnduani 12 dlefisududounisiinuas
dUn9ifl 6 (p<0.05) Tuns 2 nau TurasAy

LY SIVDINITINTEARVUT19VINANTUD &3]

'
(% aada v

Hod Ay ananduaiv 6 WelIsuiisuiuneu

o w

n13Eln (p<0.01) uaztiuAusiolliosny 1 9ltsdAy

N9ERR b UAUAT 12 WalSeuLaununauin
avdUn1 6 (p<0.01) lungumuauiniu tngly

NUANULANANDY NLTYEIA YN IsaRAU iU T

Hlungunaass Anuwdsusslunissouvudioves

o w

naunaaewiuTueg it dAgyniadaludunv

1 12 Wiy (p<0.05) TurueNngumIuAuNuNIg

9

'
o w aa A

a £ & aw 9 ¢ al
Winduliegrldeddgnisadifidieaudunivi 6
wag 12 WetdTeudunaunisin wanan
AL TISIIUNISIBLIUINVBINGUAIDE
Meapanguiiudueg it dAgynvadnluduaiv
= 1 =3 1

1 6 uaz 12 (p<0.05) agrelsnnu ldwuaay
WANANYDIRIUIVINUATIAUTENTNNGUTLATU
N3ARilusWAUNRNMBLTIFIULAENGNAIUAY

AlasunsRnussiULieIeE1aaen (p>0.05)

ﬂ’NﬂJLLEUQLLi\ﬂUﬂ’]iL‘ViEJEJﬂL Y19 9g8 LAY

C)

YVNNANTUD 19T T d A

& al

ARNGRE AEa T 6

wag 12 lunguaiuauiisiUIsuiisuiunounis

7N (p<0.05) Tuvaue mjwmaaqwummummq

aado

VI’]\‘iﬁﬂGWIﬁU@’Wi‘VI 12 mmu Lll’e)

w

819U A
WisusuiuneunsinlazdUanid 6 (p<0.05)
YBNINLAULTITIIUNITIBLYIVEE Az

LY

WinTuegiitud1Ay N 1@t fludun1un 6 way
12 lunisaeangy (p<0.05) aedlsfimulainuainy
WANENYBIRILUIIIMUATIAUTENIINaUNLASY
n3RRilusAUNTRNMBLTIFURAENGNAIUAY
AAsUNMSHNUIIFIULNBI0E19LAYY (p>0.05)
= % v &
31NA15N 4 LEUTOUIINA1ULH B

(Circumference Muscle) TunanuLlawyubagan

o v «

lifiaruunneisegsddedAgaisiile
WIBULTIBUAUNOUNITNABDY WasdUa v 6
(p>0.05) Tunsnguitlasunsmezdlusiudunisin

;Y

AILLTIAURAENEUNLATUNTHNLE 981 A e

4

(2
v Al

neilldnuanuunnasegeiided gy nisatfves
LW UTOUIINAUHDTENINNGUNAGBILATNAY

AIUAY (p>0.05)

a ]

unsAerdlusiuAunIsin

@32
=
e
i)
N
)
2
D
De
el
=)
OJ
e
afle

[

paNA1aINIELUULTIAUduIan 12 dUa

¥ oy
Y

VLYY 19TLAEIU89NUNSHANTUTBILIANANULHLD
FINNTDDNMAIN YL UULSIAUTILAINALAT19N"Y

nsrdunIsduaTIvilusaulunauiieialvd
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wanduieiifvtudwaldimindaiinanniy
1AEN1SRNEDNMAINIEL UL I UILEINANTEAY
sraneliiinnisndslnsneesluu (Growth
Hormone) uaznszdulifuuazndiuilonds
g05luU Insulin like growth factor 1 (IGF-1)
pnunlUSuURUEI3U (IGF-1 Receptor) indnanile
Mntuasinnsnssfunealndluglng 3-laiua
(Phosphatidylinositol 3-kinase; PI3K) waglusfiu
lawuad (Protein kinase B; Akt) neluiwad deax
lﬂﬂizﬁﬂﬁ mammalian target of rapamycin
complex 1 (MTORC1) uagasdyaasialunsesu
sTulawealusiiu S6 lawauni-1 niefizendn
latua p70S6 (p70S6K1) uaﬂmnﬁé’mizé}:u
mitogen activated protein kinase (MAPK)
Tnszdunszurunmsdnaszilusiulundaiie
(Muscle protein synthesis; MPS) dananialug
wandunilennntu luvasiieatu Akt Seluguds
Forkhead box O1 (FoxO1) Tunszuiunisaany
goslusaulundruiile (Muscle protein
breakdown; MPB) (Hulmi et al., 2009)
nsAneIdeAeuniluieamaany (vitro) wazlu
ANTNATY (Vivo) WUIINTTUIUNITALATIZALUTAU
Tundanile uagnsnyuidsuldsivlundrie
(Muscle protein turnover) s Tusuduna
1n1sRenfISIMeuUUSUNEY (Acute effect)
WasKaIzEze1d (Long term effect) #ifinas
1NN UDNLUUTUSEATUNISHNAIULTIAIUDE 1Y
Juseuu ndraideansvesuywdiduidedod

a1u150USuUAle e wazliseminuAsSuAL9na

(Mechanical stress) k3a39na MAaTuluve
29NMAINYIALLANIZNITEDNNIAINIYLUU LS
v I~4 Y] v % 491} Y a
A1u azdudinsedunaiuiieaty Tviia
AsgUlIUNITALAsIglUsAuNelunauLile
Taeanzlugg 48 TAluaksnasEineanniasnie
d! a0 1 v o Ya a v dg’ Ql
FefldruenszAuinidusuunduiaiiiuuin

[ [

U wazvunueInatileveelngiu vislliuey

@l

al

fuA11unin (Load), s¥8xlian (Duration)
n&uiognnszdudanislieanuss uazaiaves
Aswasvenduiowuunaduas (Concentric
contraction) ®38luu81I98n (Eccentric
contraction) #ildlun1siinesndsniedig Tunis
NaUAUMINYEANITHNBBNAIFINIENTE ANYIS
anwveslsafinszdunszuiumsaaeveslusau
Tundauile (Muscle protein breakdown; MPB)
svdanalivuin warUsuiavenduiiioanas
néieaneinnsiedu (Muscle hypertrophy)

UBNAINNITOBNANAINTYUUULTIATULA?
N55uUsENINeIMSTImLZauLYY nInes ATy
gegrsduasulinszuiunisdunsigilisaiu
dingetu dewaldiinnisadiautandiuiie
Tus19MeNINTuBnde (Borsheim et al,, 2002)
Tumsfinuil waanmsideie nquiedieiilésy
nstasunsaeziluainisaanusunsludulasgng
ivdAgynieana wetiilosannnseendidenie
wUUBsIRUEnsadsradaglianlviulusiene
1#fa3e uinsnezdluiifuusemudnluidledinig
NTEAUMBAITODNAIRINILULUULIIRIUTIUATEY

aeildruleiunisaansluiu (Fat oxidation)
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Nrunisiiusedialaieulasie (acetyl
coenzyme A) 191d193nsiATUd 3aiginInia
lasansuen@dn (tricarboxylic acid cycle %30
TCA cycle) Lot lvsuflazausgionuiaans
wanddliegluluanatanivu lasnsivals
(Triglycerides) wag nsaladu (Fatty acids)
dethundundisusisluvaein uazvmzeen

v

A1a4n18 (Ballor and Poehlman, 1992;
Hunter et al., 1998; Ormsbee et al., 2007)
A1509NNNAINIYLUULIIA UL ILLALAITY
. v X DX o o
LUISIVDINAULILD V9UID9IRINNNTBNNANEINNY
LUULSIAUYI8 sz UUUSEaInnauLeavinau
(Neuromuscular function) leRvu @4ualinig
detoya Msdenisiudainauiile LAZNISNALNS 9
o X ° X o
Ypanarutiieatuisaiiaulandu (Chilibeck
et al,, 1997) MellinevpalaensaiunisAiUsuIel
o 1% A A a X LY [
UL ATVUINVDINAUL LM ALY dusluna
U 6" a ¥ d’lj
1191005 UINNNTELATIEMUSANTUNA UL
(MPS) MALLNNTUIINAISHNBEBANAINE
AINNTANYINNIUUINUINLDDBNANE
ANYLUUBSIAIUY g ANLIana L lalus1anie
dwalvindauilotouinlug@u inliiiuuun 7
TnAULEUTIUNYBINA LD (Grgic et al., 2020)
119991190 NAIAINELUULIIAUANALALAA
Asas1dulena1u Ua LI UIINATLTUIUNIS
Fueasrzulusaulundiuila (MPS) a1nnalnnng
nszAuveslnInaasluy (Growth Hormone), IGF-
1, PI3K, Akt, Lag p70S6K1 M1ua1fU uenaIni

E'Tﬂﬂizéju mitogen activated protein kinase

(MAPK) Mg udnae (Andersen et al., 2005;
Hulmi et al, 2010) og9lsAny lunsAnwisel
Tadnun15UasunUasveIvuInLdusoUl9v8 s
nduilelunduiegnais 2 nau

A5Unan135338 n1seneenidInienie
wsaduaNnsaLfinuaanduie wiuseves
ndruiold lusriinsldnsnordlusiudy
nsunaglsadtuduian 12 §Uand @aunsa

dsnantreaule wazdsaruisnanusunaludula
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