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# # 6078327939 : MAJOR SPORTS SCIENCE
KEYWORD: Combining free weight and elastic resistance, Loaded jump squats, Peak power,
Electromyography
Naparat Doungchan : ACUTE EFFECTS OF COMBINING FREE WEIGHT AND ELASTIC
RESISTANCE DURING LOADED JUMP SQUATS ON PEAK POWER AND
ELECTROMYOGRAPHY. Advisor: Suttikorn Apanukul, Ph.D.

Purpose: The purpose of this study was to investigate and to compare acute effects of combining free

weight and elastic resistance during loaded jump squats on peak power and electromyography.

Method: Thirteen male students by purposive sampling from Faculty of sports science, Chulalongkorn
university. The average value of age 23.54 + 1.71 years. Test of difference of combining free weight and elastic
resistance at 90:10, 80:20, 70:30, 60:40, and 50:50 during loaded jump squats at 30 percent of 1RM, with 20 second
rest interval between 6 repetitions of loaded jump squat. A counterbalance experimental design was used for various
combining free weight and elastic resistance. Each experiment was conducted after 48 hours of the experiment. The
data were analyzed by using mean, standard deviation and located the difference by using one -way of variance with

repeated measures. The significant was set at p <.05.

Results: 1. The average value of peak power of combining free weight and elastic resistance at 50:50 was
significantly higher than combining free weight and elastic resistance at 90:10, 80:20, 70:30, and 60:40 was significant

at .05.

2. The average value of rectus femoris, vastus medialis, gastrocnemius medialis, and tibialis anterior
electromyography with combining free weight and elastic resistance at 90:10, 80:20, 70:30, 60:40 and 50:50 was no

significant at .05.

Conclusion: The combining free weight and elastic resistance at 50:50 during loaded jump squats at 30
percent of 1RM can be used to enhance peak power better than the combining free weight and elastic resistance at

90:10, 80:20,70:30 and 60:40.

Field of Study: Sports Science Student's Signature ..........cococeeveeereenene

Academic Year: 2018 Advisor's Signature ..........c.coceverienenne.
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3. m5yiaunuyle Tefiu@n (Isokinetic contraction) 18 “Iso” U191AA1I “Isos”
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Weineck (1990) laaszvindienvimineonussinldimamaaaou lniusnads
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1 [ =\ o w 9 dy v A Y o dy
ADAN YUDIV TﬂﬂliENaW]‘]Jiﬂﬂﬂa'mm’ﬂllmﬂ@@ﬂLLiQﬂJ'Iﬂllﬂ‘Vi1u@EJGHlla'lﬂ‘]J U
J I Ay =~ Y
ﬂ@ﬂﬂﬁTNLuﬂlﬁﬂﬂﬂﬁ$TWﬂ ﬂi%ﬂ’ﬂ‘ﬂﬂﬁﬂ
y X .
- NAIUD Gluteus maximus

4
AA1NLlo Adductor magnus

y X <
NATUIUD Semimembranosus

y & - A
NATUIUD Semitendinosus

Y
ﬂ’g mgﬁa Gluteus medius

4
- ndwile Quadratus femoris
' Y dy ~ @ ]
NgUNA IO EIA A
k4
- pdwnile Quadriceps femoris
k4
- AA1WHe Tensor fasciae latae
' Y dy = 9 9
nguNAIoIMBAYDIN
vy R )
- NAULUD Gastrocnemius
vy &K
- NANULUD Soleus
vy &K
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k4
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Y
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vy &K
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y & .
- NATULUD Peroneus brevis
. a 4 &’ ! ' &’
Weineck (1990) Tdagimasinmsinsiziinduiilonlungundiiomdends Tnni
Y X . I Y X o A A g ~ ' = Y v A
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= Y 1 ~ o X A a Tl @ A
mdeadz Tun laun Tuvazhondayugmoulnaninmeeadluvmzdaaz luvazvgalu
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vy & R | Ly & . vy &
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. . 4 g . g { @ I~
Vastus intermedius 1A8NNa101310 Rectus femoris U5znovlidreadulonduiionviadalaiEa
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o y X . Yy 9 \ v Y a9 A
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YA UV NATUIUD Hamstring NoAU I INALAZIVIFIUNINMUYAY Inihnwideads Tnn
9

=\
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1AZIDIY1 NATWLLD Gastrocnemius NOAVINIVILALVDMINNATUNAT RN TIAUDIN
14 g A 4 2 X2 9 & ,
Tuvaznisuduesnusuionaznsz Taavu Tl luuuaaiu nduiiie Rectus femoris 9%
A ~ ' VA 3 ¥ X 4 P} Y 1 = A A
DONUTUNDIMIIALUT LALIHDI N UNA VU NNOAVINFDIUDADIINNITOONUTUNDID
= o J FY éj a ¢ A = I =
az Innlunaufenu aIunUUoLENAASITILODNUTUNDIHIIATY INANILUNITODALT
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oo lunandernu msausuiniduldludayasnldaredravilavesndiileiai
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Gastrocnemius FUilunduiloNneaduaostonoumeIny naziinisots Teauselldido
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] 9 v U 1 I~ =
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U < a a
Heyward (1988) Idtausuuzlunmsnageuniuuiussgegauuylo Tafiuanves

vy X y A ' N ZINLVERDI) B v 2 < o .
ﬂﬁ’]lllu@ﬁZTWﬂ NATUIUBDINYYALUT LLASNATNIUDINYYAUDINTUU GLTWNﬂ'J']NLi'JGU@Qﬁ'JWU'N

11597 30 60 1AL 30 BIANDIUINAIVA AL

anvazveImAnaniinin (Characteristics of weight lifting exercises)

] 3 1 1 o 1 4
11539015991 (The pull phase) ¥8aMAaY tag miauuns 594118999 1aa3 (The

. ' I = = 9 YR Y Y A o
drive phase) YOINNUIDITA (Jerk) ﬂguﬂwilﬁﬂﬂﬂm@qm@ﬁgi‘v‘lﬂ UAUT LAZVDINT LNDDDNLLTIAY

o &

< = A oy S Yo ¥ v
NUNUBDYIILTI Lgazuimqmmmzm"lﬂ (Garhammer & Gregor, 1992) Lﬂuwaiﬂﬂﬂﬂﬂﬁﬂwn
@ 2 (% [ 1T A § o 4 .
YoIliNNNaosYu IUeINIA LAZITNAVAMNAILHUUANNBT VDT 1A (Schilling et al., 2002)
A g A v A 4 1 ds! [ 4 . .
leumzﬂmamixuu ﬂ@uﬂﬂwula51J’|3L'Uagﬂa@fl°l/!\1muclu@1ﬂ'lﬁ NANUIAU (Kinetic

[

= (% @ A A A X (% dy Y a A
energy) %QLTJUW'@QQWUGU’EN'NIQGUTJWW ARLADDUN PINAITUUISHNAAAINIGDINDTNAVDILLTI
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Y [ 19 ¥ a o 9 ti’ A o 9y .
IHNQ'JQuliJGlGIﬂﬂﬂﬂ1ﬂfnﬁﬂ'l\‘]'lusllﬂﬁﬂa']llll‘lﬂﬂvn\ﬂu@]ﬁﬁslﬂﬂ (Antagonist muscle group)

2 ! Bol v
(Newton, Kraemer, Hakkinen, Humphries, & Murphy, 1996) 151z ng U uingniiniindagn

a v J

Ansanldidnyazad oM IHNLUUUDaaaAn (The ballistic exercises) (¥U NMINTA SUW an

{ o M ' < o 9
207 (The weighted jump squat) MinfIzABILENUTIgIgAiiaEIANUT U IUaYY Tag

¥ v
A A

'y 9 A A A I o q ¥ a 1 Y
"lmmaammmmwwq@msma@ullm m@"lummﬂmﬂ@mmwmﬂﬂﬂ“lﬂmamm@‘n

@

o 9 dy A A 9 (Y z&l FY Li’ A
NNIUATIVIN (Newton & Kraemer, 1994) UBNITNUNUNNNINAUAINUAS WU DAINIUDN

° Y . ° 3 a ) 7 '
NNUHAN (Agonist muscle group) IENIMNIULUVULDAUEUATA (Eccentric) galdaimiuagwun

Y

1 9 Y ) (% (Y] 1
Glu‘]fl'lﬂﬂ‘l/]il 2§‘]JL!,‘]J‘]J ﬁ\ﬂlll'ﬂﬂaUlﬂcluﬂﬁiaﬂlliﬁﬂigLlﬂﬂ%$ﬁ1ﬂﬂlulﬂﬁﬂuﬂu Y P RAA N
1 Y] T o '
AAUIN I (Center of gravity; COG) YOIIANNALININD 0.09 - 0.18 AT Tun1sennifnen

ao‘ o 2 g 1 = 1 a v
UIMUA (Garhammer, 1993) ¥t 0an1umsHaNUINTA W anl0N

Q' J a
gﬂsm‘umaas!ﬁﬂmmmwmﬁlnﬁwqﬂmmusw’imamz (Free weight)
A P 2 vy ]
sUvvvvesaluniavazeninswavuanenlumdnidiug twsa (Bench press) tag
ManI0N (Squat)
Y 1 1 A 4 dﬁl
Lander and others (1985) ”lﬂﬂan’ngﬂmmﬁumu:sﬂuummmmzﬂﬂmimamumﬂaﬂiu
1 < 4 @ <
MANT U INTAA8ANUNIN 90% VYOINNUUVILTIFIFA (1 Repetition Maximum, RM) 9
[ I~ 1 d' 4[ (] = 1 1 [ . é ]
gﬂumeemﬂu 4 %9 (gﬂw 1) FIFINTNISLTYNIIBINAIINEA (The acceleration phase) HI¥IN
9 Y Y
19 1] ] < a [ ~
Haz 1970199 16 % usnYeaa1NanualurIIABUIFUAT N (Concentric) AT
Y Y 1 v v [
MINALTIZIgalurItNNgT 5 % 1INV0IIANINUA BN 2 NIZAWUIAD W5 an 14
[ 4 1 [
TumseenusdenaziiosnIusaduvedtnswa vaz lHai1aeans1ausnfe 16% una 42%
[ ' < a ' <{ R a & .. . 4
YBUIAMINUA TUFIIADUFUATN ¥I9UILYNITENIIHIAAAN (Sticking region) 1104910
Hq Y v 3 o @ =2 o q ¥ a 3 o X '
usanlglumsentiosniniminvesuisadai gy dsnnus 2 Tumsauay uagyg
1 A 9 ?{, 1 =] 3}; 1 1 dy I =~ 3};
ANIADE 1A 1AIUA 42% IUDI 82% VBINIAININNA Tagaz iy lus19iaziluonnsa
o A A 9 [ %,‘ 7 14 =1 1 A dy 1 [}
nilanusan g lunisenazuinn M nuesu IS tazisens9n 3 11939909
1 . . 1 1 H
139U59g9gA (Maximum strength region) AN AT IFAMIeNY 141781 18 % ganevoaal
g = ' 2 ' ' . = ' ' 2 I A
NIvuA 1agisens9HI1 ¥I9ANUKUN (The deceleration phase) FIaz WU w19tz tludn
2 &4 daw y 7 . ¢ 2 2
asanianusanlslumsensziesniniminvesnsiua venanigduvuveasslunudag
s 1 - 4 R Ao a o A
VAULENFUATUINDN TUNTHNDUT s d FalanyazmeInugluuuvewsluuiavuy

s 2 = ) o < A A a ~
EJﬂTJ”Iﬁl']JaGIJuGLuVI”INﬂﬁﬂ?@ﬂﬂ?ﬂﬂ31uﬂuﬂ 30% GlJ@Qﬂ'JTﬂJLLﬂJQLLﬁQgQQ'ﬂ (ETJ‘VI 2) NALLNALLTIN
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A VA A 4 a da! Y
mniumumnmn LWILN’E’JNIM&N‘HWN (Momentum) sNAYULRAD N1TDDNIIIAADAYUNTT
A A A a da{ Y a ' ] . ' Y
maau"lmmwamzmmuu@ﬂ HAZILINAYINUDINTITH U (Deceleration) 1u%ﬁﬂﬂ1ﬂﬂlﬂﬂﬂﬁ
A 4 o v ¥ = = 1 o ~ A A 3 v
ElﬂLWfJWEJﬂuTﬂuﬂul’J HUWHNIYOINTEAVUBIULTINGIVSINALNYUANUDYUDIYNNIT

inaou' 1M1 (Wilson, 1994)

2500 4

2000
5 1500 ]
- LB BB} -—
8
& 10m ]
500 4
M D
0 : ‘ ‘ .
0 08 1 12 14

Time (s)

~ 2 P 2 Ve 2 @ A
51N 1 uaaansveansalunulrfavazenunswavrunen lUMHNTUS wsa Tag A Ao

'

Acceleration phase; S Ao Sticking Region; M A9 Maximum strength region 4% D Ao

Deceleration Phase (Lander et al., 1985)

Squat Force - Time Dala
2000
Eccentric Concentric
54 kg load
1500 - Start End
=
1 1000 |=
3
" 4
500 -
1 1 1 1 L
0 05 1.0 i5 2.0 25 3
Time (s)

3 A o 1 o <
E‘l.lﬁ 2 llﬁﬂ\‘]ﬂiﬁ’\l‘“'ENllﬁ\1Glullu?ﬂﬁmm$ﬂ1ﬂ1ﬁﬂ3@ﬂﬁjﬁﬂﬂ?1ﬂﬁuﬂ 30% UVDIAIULLUILLIN
g9 (Wilson, 1994)
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1A = ]
(aN39 Ao Malasuulasnnuia)
oA = < A A A g9y (2 <
ANu3a Ao Msnlasunilalasanuidiluvazinaeuimeld l8ennusagega
' o 1 @ ] o < ' o {
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a X
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Y 1 4 Y J 9o’ Y] { 1 Y 1 1 o 1
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] %‘ v K o Y a ~ .3 Y a o I A Ay
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pg19u1nlun1seenuuUIATeIe NN IadNIaNlFHTIA 1UAILUAT) 1898 TAe MaxHerz and

. . 4 oq9 ) Y Y o ]
Nautilus machine 489 Arthur Jones Tl 1970 iierirl¥ans un Indgud 1@ misneuldinan
< v ' v 4 o Y o 1 DY) Y 7
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% A
#3IMUIINEIEA

' ! 9 . 1w {
McMaster and others (2009) A1 HIIMUHTDOANUAIUDILNEA (Tension) ILNINUAININ
. v { . o 4

YOINNWNIIA (Stiffness constant, k) UAIWTZozNYNTA (Deformation, d) AsauMs 1 Taslins

A

Y ~ A o = A A
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(McMaster, Cronin, & McGuigan, 2009)
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%

A

X, = gt 1 b lumsnaden 30% 1RM (ussdmnnifiom o0%-+esdia 10 %)
X, = g 2 Mibminlumsnaden 30% 1RM (ussdmnnifiom so%-+ensdia 20 %)
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info@innervations.com

~Hardware
Interface  XPV7

Model 2.2.04
Serial Number 2017020047

System Info... | 4
e
= . A ' o
E‘I.h'l 6 LA Ballistic measurement gﬂ‘ﬂ 7 UAANUAUNTIVTULLIINTSUND
¢ d
Software 1393%U 2015.0.0 (Force plate)

JUARUUAZITNMINATDL

[ ' ! <3 =2 o A = Y 4" "o
1. mmﬁ'emquiwmmﬂunmﬂﬁzmm S U LlagMmnsgargganatyidaiyuegny
a A < =
nlumn 1-10 Manun @) dHunanlszunn s un
v o 1 [ <= 9 Y YA 1 1 Aoy o g o
2. TENNNTOURUINNULTTUITYVIDY Gl“riQNZ’f’Ju‘i’Jllﬁluﬂ']‘i’J%Em"lﬂTiEJﬂu"lﬁuﬂsl,u
1 A Y g’/ g’z Y 1 a o 9 A ~ %
mnenlslumsnagaulseua s-10 A3 %1ﬂuUIZJ}J’c’f’)lﬁ’JiJGlUﬂ'lﬁ’J%EJLGU']LlTJEJuLﬁiEJNﬁ’J

NATOULUUAUATIVFULLTINTUNN (Force plate) WiouimInadeu
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A YA ] A Y Y 1 1 Ay o Y
3. 1we ldgudyanaGEulidiausulumsiteimsnageumswauna s gL
1 %‘ Y] 1 ' o
nminnuazetalumuuniminnse Taadensgeriniyy 110 89a1 (Gheller et al.,
Y <3 9 A y v A ) 1
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[ ] o a =1 v daao £ I I 9
gonse laauAazAsa 20 1N (andnd 5aAnA, 2556) tazimnuiluvoya
° o ' da! t&l . Y . .
4. nagagaluramsnse TapUu Ay (Propulsion phase) 438113110353 Ballistic

P A qud A A A a 7
measurement software (393%U 2015.0.0 LWE]i“HL“]JHGIJEHQJjﬁ (gﬂ‘ﬂ 8) INBDIATYUIIUATIICTING NI

)
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B3 CilUsers\A D Phva view\31 A tewart 28 08 6115 42CMJ 2 1.bms [E=REER
Frame Data
@ SetPoint 1

time

power -87.0

QO SetPoint2
time 11.885

i
o
[

power

<<| < | > |»>

™ seek
- | Expand| Zoom |+
i

] Scron R

™ show phases

¥ frame movement

Maximum __2557,433
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Time __11.885

~Set Zero Collect—— CMJ i
= ~Data to Display
Disp Start | Save Dﬂlﬂl 1 Open File | ,::;S 114.088 | 5 p; ment
period (s) || Ci based on: 2% ;
Eore 118 ¥ displacement ¥ force O Force
™ countin ™ reverse integrate ©® Power

4 : 2—2
317 8 uaaAnIInsz Inans 6 AT9 910 115151 Ballistic Measurement software
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1 da! dg} .
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period (s) . 8 xz::ale?l;liun
= ]“— Calculate based on: O Force
_Iorcn I~ countin [ displacement ¥ force | O Power

A g9
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et Dt i Angs et 115 M2 L BE
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Y Y
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F4 Y ¥
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MANUIN A
ﬂéu"lwﬁmﬁmaﬁe (Electromyography)
msFanaulihinduuile
aUnsaifly
1. m%ﬁms wﬁﬂé wivihnd 1m§@ (Electromyography) Wave wireless EMG
miniwave water proof: Cometa 5 Chanel Waafi1lszmaaaa shamsuiuTsunsuSins iz
TaotidreitodludguaniuaulumsandidnInsa (Electrode) (gﬂﬁ 12)
1.1 Surface Electrode 5 Channels (J ﬂﬁ 13)
1.2 T1/5un54 EMG and Motion tools (gﬂﬁ 14)
1.3 Hanan
1.3.1 ueanogoauazda (31J‘ﬁ 15)
1.3.2 dunl (Tape) (31071 16)
133 uunmiui sz n U En Tnsa ez esfudyana EMG G 17)

1.3.4 19923 aAZ 1AM 80 Nuprep-Skin Prep Gel (317 18)

12 195095 Uy u EMG 51/ 13 8180 Tnsa (Electrode)

=Y
=i
=)

[ amceanenms NI
51/% 14 1151053 EMG and motion tools

L'



92

31l 18 warhANuaze1ARIMIIY

i 17 urndasa lilfhiuim

I5Msnaaey

o A Ay a ad < 9 J Yy Y A
1. Vl’lﬂ')’lllﬁgﬂ'lﬂN'JVlﬁ@Qﬂ'ﬁ@ﬂﬂlﬁﬂIﬂiﬂ Iﬂﬂl%ﬂﬂjﬂll'ﬂaﬂ'ﬂa@ﬁllagﬁﬁ]i‘ﬂln’m 1N
Y
a o @ ' ° a adg o 1
aﬂﬂ']jlﬂﬂﬁmumu']ﬂ‘l3Uﬂ3uﬂ181ﬁ%31u53ﬁ31\1ﬂ'ITVIﬂﬁ@ﬂllﬁz‘n’lﬂ'ﬁﬂﬂﬂlﬁﬂjﬂjﬂﬂuﬁ'l!.H’T“LN
4
ﬁ'lllﬂu\iellﬂ\‘]ﬂél'lulﬁﬂuﬂﬁﬁ@\iﬂ'ljﬂﬂﬁ@ll

a A

y 3 o o . .
2. lﬁﬂ‘ﬂWﬂﬁ@ﬂmaﬂiﬂiﬂﬁﬂﬂ%}ﬂﬂuﬁl’s N1N1397 Maximal Voluntary Contraction
1 { z g‘} o 1 1 a o 3 1
Mve) Tumainduiienusinnu TasmsIdgiidusiulumsitvesnusedenvusadiun
gavedm 13 uniga
o 7 Y I 1 ' awv o vt < =
3. wasnniuldgiidausawlumsiterhimsevguinmeilunanlsznm s wii
o A = ) e oA A < =
nazihmsgamdsanduiionuvegnuilumi 1-10 (Maruin g) Hunanlsznm s wi
o g’/ Y YA 1 ' a v %’ % 1 ?,’ Y
wasnniuldgiiaiusanlunmsiseassuminmin lumuuniminnsg Taadszum 8-10
¥ A4 o ) Y < P A
a7e mohanudunsiuglnsal lumsnadeumanaurauusdanlEnnuazesdaly

' ? o ' ' .
Muunhninnsg laangluuumswauraunuanaeny



93

Y Y 9

WaNeIHe: N15390A598 1FN1sANYINITHAAIZIgAYBINAINLTHD Rectus femoris
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NINATOVTI1 Maximal voluntary contraction: MVC
N1INATDUY1 Maximal Voluntary Contraction (MVC) Ao ﬂ'l’i‘l/]ﬂﬁf]‘i.l?ﬂﬂl'lgiij;fﬂﬂ’ligﬂ
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msmaauné’m!ﬁa Vastus medialis
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msmaauné’m!ﬁa Tibialis anterior
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MANUHIN ¥

d . .
8139817 (Elastic resistance)

M99 3 NTWAAIANUNINVBI81TAUARZ T (Sanctband ™, 2011)

ﬂ?ﬂ&l‘}’iﬁﬂ / "E’wmmaﬁﬂ .-.
25% 2.83 6.01 7.60 11.24
50% 4.80 9.60 13.82 18.63
75% 5.83 12.03 17.50 23.43
100% 6.83 13.87 20.59 29.00
m"‘“ﬁmﬁﬂgﬂamﬂﬂ 125% 7.58 15.60 22.70 32.37
(Force in Kg.)
150% 8.26 17.07 24.93 35.98
175% 8.95 18.53 26.98 38.99
200% 9.56 19.77 28.64 42.16
225% 10.25 21.20 29.62 45.16
250% 10.88 22.52 32.68 48.38
275% 11.42 23.89 34.20 50.40

300% 12.09 25.28 36.21 53.12



98

axn % A
ABMSHSINUUDILNIEA
d‘ o Y %’ YY) A 1 ’é Y]
et s lumswaunauinminnuesgalumsnaaeunuuniinminnsz laa)
d
aUnsas
] < A ¥ v Ay . a PN
1. BHUHANNULNNMIIN 890 Eleiko Man1nszimeoiusm
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2.1 Ballistic measurement software L’Jﬂg %14 2015.0.0
2.2 UIAUATIVFVUSINTEUNA (Force plate)
3. g19PAUUUN (Elastic resistance loop) IATDINNIENIIA Sanctband FAY (Orange)
W03 (Cherry) QUL (Blueberry) ag@WaY (Plum) ¥9I1IHN Sanctuary Health Sdn Bhd
~ 4 -
NanNUsmAN ALY
4. autUa (Dumbbell)
35Msnaaey
1. ¥anuniing 30% 1RM
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6. MINATIVUBDIUINUNA UAZUITLUAR ﬁ}’JEdeS@Q Ballistic Measurement System Tag
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VB4IA504 Ballistic Measurement system

B3> File View Tools Window Help

Frame Data
O SetPoint 1

time _3.49
force 8509

® SetPoint2
time

Rt AP A A A A ey <«<| <[> ][>

I~ seek
- |Expand]| Zoom |+
Scroll L | Scroll R

I~ show phases

Maximum 858.284
Minimum [ 841.774
Average | 851.807

Time

Set Zero Collect Data to Display

_ Disp_| Start | Open File | Save Datal ot | 86.867 O Displacement
period (3) S Velacity
10 Calculate based on: O Acceleration
FOTED & Force
I countin | @ displacement Eotorenll|| o Baies

¥ real time plot

$ 4 1 5
gﬂﬁ 25 AN TINUYDIUIHUNAD LLE‘]%‘]J"I%&‘]JGWL!T‘I 20 kg. tN1NUY 851.807 N 30 86.919 kg.

9 '
7. VlTﬂTiW”ILLﬁQG?I}"IHGUi’NFJTQgﬂ 20% ﬂJ@QUTﬁuﬂﬁi%}iuﬂWiﬂﬂﬁﬂﬂ ‘Vi%i’) 30% U99 1RM
A v & Y A < A o ' AR It X o
0 41 kg AIUUUTIAUVDI8 198D Y 8.2 kg 'VI@nLL‘ViLNgﬁq@ﬂﬂﬂﬂTi!UaﬂluIﬂﬂV]TﬂTiﬁ1
%} v W 4 Y ?,’, { o
HATINVOIUINUNAT VITIUANUDN 20 kg Lla$l,ljﬁéj']u"ll@ﬂﬂ']\1?lﬂ1ﬂﬂﬂﬂﬂ 2 Lﬁ'uiummzﬁmmi
' ' %’ v 9 v v o A o v A= 4 ds! 1A
El@cluvnﬂﬂu1ﬁuﬂﬂ'38ﬂ'liEl’lf]!,"llﬂ/l'lialu 110 93fN l!ﬁ$1/]@]'lL!T‘iuQq@q@ﬂﬂﬂﬂ1ﬁlﬂa%u1uﬂ1ﬂu
° Y d Y
(9PN IﬂﬂﬂTﬁ!ﬂ]Nﬁi?NﬂlﬂQ‘l—ﬂ?‘iHﬂﬂ? (Body weight, BW ) 113tUaviun 20 kg !mzuiaﬁmmm
g v d o
fﬂ\iﬁﬂ (Resistive Loop) am’l’wwm’mmmmﬁunm (BW) uazurssyariun 20 kg (20 kg

barbell) "r‘i%i‘:) (BW+20 kg barbell + resistive tube) — (BW + 20 kg barbell) = resistive loop
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- set
Start ‘ Open File | Save Data mass‘ 97 332
period (s)
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MANUIN B
MINATOUHIANNUAVD IV
MInaaoaUMInzUoa (Kicking ball) (Van Melick et al., 2017)
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MANUIN €Y
1T A = k% &' Vo d' . .
maatrigeanaiNivanuUagnUN (Static stretching)

(ATUNARNY NTTNTMINBUNIAZ NN, 2557)
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A a Y A A
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