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Abstract

Comparison of Cardiorespiratory Response Differences
by Intensity of Resistance Exercise in

Upper and Lower Body
Jeon, Soo-young
University of Ulsan, The Graduate School
Major of Physical education

This study compared and analyzed how cardiorespiratory response (ventilation, oxygen
intake, heart rate) differs when performed by intensity (40%, 60%, 80% of 1RM) using
bench press, a representative upper body exercise for resistance exercise, and squat, a
lower body exercise, in this study, 30 male college students who had no history of
orthopedic and neurosurgery, and who had no cardiopulmonary disease and were suitable
for PAR-Q questionnaire responses. The data collected through the study were analyzed
using the SPSS PC+ for window (ver 19.0) statistical program. The mean and standard
deviation were calculated to find out the descriptive statistics for each variable.
One-way Dbatch repetitive measurement variance analysis was performed for the
statistical method, and the significance level (a) of all statistics was set to 0.05.
Through pre-test, participants’ heart rate, maximum heart rate, maximum oxygen intake,
bench press 1RM, and squat 1RM were calculated during individual stability. And the
differences by cardiorespiratory response in upper and lower body strength were
compared. As a result, first, there was a differences by intensity in all of the
cardiorespiratory response (ventilation, oxygen intake, heart rate) according to the
exercise intensity (40%, 60%, 80% of 1RM) during upper body resistance exercise
(p<.001). Second, there were differences by intensity in all of the cardiorespiratory
responses (ventilation volume, oxygen intake, heart rate) according to the exercise
intensity (40%, 60%, and 80% of 1RM) during lower body resistance exercise (p<.001).
The oxygen intake reserve for each strength of the upper body was 13.88+3.83% and
17.9143.38%VO:R and 21.91i4.04%VO2R, respectively, while the 40, 60%, and 80% of
IRM. in the lower body were 3157+552%VO:R and 3841+559%VO:R  and
43.21i4.86%VO2R, respectively. This is believed to be used as important information for
effective design of exercise programs and measurement of energy consumption of

resistance exercises.

Key words : resistance exercise, exercise intensity, cardiopulmonary response, exercise prescription,

ventilation, heart rate, oxygen intake



nin

A 2

— AN NN M M

jze)

o
o

)

B

N

2. Ao =

49%@]ﬂ@@mwwmmmmmmwwwwwwwwmwwwwwmmmmm

o2 w3

<t 1O >~ o0

o
;00

_—

S T O T

ot
_,—

3
o
o

10

11
13
13

Jl "o X

17

SEEE

V.

18
19
22

oy

BX

8
ey

L
sl
B

o



<3z

<3E
<3
<3
<3t
<GE
<GE
<3
<3E
<3E
<GE
<3t
<3t
<3t
<3
<3
<3t
<R
<R

<3t

1> ...................................................................................................................................... ’7
2> ...................................................................................................................................... 9
3> ...................................................................................................................................... 9
4> .................................................................................................................................... 10
5> .................................................................................................................................... 13
6> .................................................................................................................................... 14
7> .................................................................................................................................... 18
8> .................................................................................................................................... 18
9> .................................................................................................................................... 19
10> .................................................................................................................................. 19
11> .................................................................................................................................. 20
12> .................................................................................................................................. 20
13> .................................................................................................................................. 21
14> .................................................................................................................................. 21
15> .................................................................................................................................. 22
16> .................................................................................................................................. 22
17> .................................................................................................................................. 23
18> .................................................................................................................................. 23
19> .................................................................................................................................. 24
20> .................................................................................................................................. 24
21> .................................................................................................................................. 28
S
1] ..................................................................................................................................... 5
2] ..................................................................................................................................... 5
3] ................................................................................................................................... 12
4] ................................................................................................................................... 14
5] ................................................................................................................................... 16
6] ................................................................................................................................... 16

_II_



o Lo
Aol 224

1.

=y
mcﬁoﬂoﬁaﬁéo_&ﬂ,mel
E@_Q‘%ovxyrﬁ T =l
vEN Eﬁ_,%eléw.?vzomot
IO WET A _]m«Leogar
a . ™ 1oye H ﬂd%% —
a e ﬁ:u;ua1 peeR m%a}ﬁﬂ 1
.|1_l.|‘|E MH = X1_In1rL7L — T %
.o %QLW}A7¥&,A& @1% of o o T
,_.o1rmu§ 301714 _}](ﬁ_ RARCN 2 dﬁon_ WoRa
KO N ,I_.._O,AOﬁ ,LIULlol | i) ]z_.o &OJX
uruzoﬁTMﬂc.*oWZmZ#Lmo.Mﬂ_m/m,.k.o‘uyvfiiﬂ% K ﬂ%z?%]xﬁﬂﬁ

= —_ I~ \Y Iy

ﬂ%@%%ﬁi m%mul“ Hﬁ&z@@ikﬂ ﬂ%ﬁﬂ%ﬁﬂ%
o T N o - o = = =
QEQXSL,E&MJ@Z ,%ﬁoadﬂﬂmﬂﬁfﬂﬂ aﬂboﬂouo ,ﬂwq
L:ﬁﬁﬂﬂMMaﬁmﬂﬁij:r@ewﬂﬂﬂ LW_% Yo aﬂw.HoHLﬁ
- ~ g o —y Mo REARER S\ o,._u_m,v J!‘._ﬂ%lx o T
VL@&MM%]#%%@H?% zuemﬂww% AAWImrﬂ_di
8 ‘_._mo __i lo o . 0 1v_A| A_I iﬁ ‘Ul ZT ‘mwl o ;o,._ _uE .TT ,L@ ‘Lh.ﬁ N b.._ J— EO I
: %@.ﬁaﬁ%% J}%%Hﬂr%%m iéﬁoqrﬂ R <
wgéi%go%%qganmqmio%g% foes el
&aofaﬂqmﬂﬂ%wﬁz@xﬂﬂo:mmuww ofc%ﬂﬁao%ﬂ
) -~ ™ —~ ! vA] T
_ﬂ_ EO U,Iﬂ Eo - 17_.0 M,T 62 Mvua o ﬂ,Dl WT ﬂ% = ﬂmo ﬁo 0 m » ULH o o# _z jand O_é )AO
R %0 & = W] 5 R oo ow R
.LEL. o T ‘_Ir._yl _#OL] ﬂW — ﬂoﬂ%
Molmnotiﬂ_/‘_ﬂmuo}%%mﬂr@ ﬂaﬁﬂmﬂe muuo_a_xu% E]
%,%oao@ﬂﬁojrlwﬁ{@oto éé_iﬂﬂ.mul_ S goﬂE% <
Waﬁﬂimenoﬁaﬂ%e,ﬂ%ﬂoﬂﬁcﬂﬁoﬂl%% Vo_EmLMﬂot_%M
ENTICH @ﬂ,%}% ﬂmﬂ@_h%lmgf maﬁﬂ@ @,_zd
— ﬂﬁ&ﬂ X0 X,.;oﬂoT dlE,.ol ]dﬂ tho,ln,.rEOr_lyl
xc,_}iﬁlﬁouoao tﬂuidn.ﬂ%ﬂoutnooz = Asﬁot&hmﬂ
o '~ —_ o B [ o oF o ro <0 o T 3=! L,_ = ) .Eoﬂ
O#QEOEOAT ,LI‘IL.MM.L,A ~o Of NS n]dﬂ ,Ul‘l]
oax&ﬂgﬂof ﬂ.]_mﬂxo o 0 = B e7ﬂﬂ0t T o
Eod%ocﬂmaﬁ,%ﬁ,mﬂwﬂ o T XS - mﬂﬂnw_a@%i.
o mw.EjlzvoTlx&od.Ea inmﬁ_/eor_o»@ﬂumﬂ %Mo LuﬂﬂgoAﬂr
ﬂl&oO]x U }o_aﬂ._Eo =~ u ]_t;oquﬂﬁ,_aﬂ
@wﬂmw%ﬂoxegex% noﬁq%?goﬁ% moﬂﬂy %) do
o o T ,M ytom.xﬂemmﬂﬂlﬂﬂLzowl ﬁ1rgHL .MEE.NE‘FE o
oqxaﬂéd'aﬁgo% uoéaﬁd.ﬁio(_sat;&oo = %_Nwmﬂ
%%a%@i%%z% J@gﬂqﬂ@mwo mﬁm%aﬂ%ﬂ
ﬂwfzoﬁn;%?ﬂo%oﬁmﬂuﬁppnoau%wiHé\mﬂr(AZ%Eﬁmogot
z_oioko(.uot ﬂAlm:LaﬂAxoq_mol £ =W % &aﬂ,ot %lotﬂvl
e g boe < B O_EMWM%@%EW %o
Ao#ﬂ}wl,ak,au:#o ,olmmo,Aﬂmummﬁ,_(knmaiéolxaﬁ&oﬂ,ﬁa
Roﬂotﬁa;]gﬂy_iéi LR,
x?%wrlﬂﬁo o%&%d.ﬂ,%k oy
o .ﬂa) —_— ‘_lmo m ‘U,Hl ﬂ - ‘UEW_ _fo,._ ﬁ_l ,.ﬂ._mo
7311805 J-OL.:.LU,W
X Z mwoﬂ.ﬂwﬁv 2 <y ]ﬂa o
_aﬂaﬁ\%ﬂ&ot
Eoﬂﬂw,._

o =2
J—E‘O] QD}_(
, et al.

-

-

A 5t



, 2019). 1A

J Aol m

j=

pzs

A Amrt A9 flolM, A

=

==

Nk

¥ 3tEo] ATHAATF, 2012). ACSM #|
SRERY

X

}

T
T

ol o
7o &

7 s sol

A
!

]

2 7], AAAA o 2amH,
M AA YA v o)
2 FH T Aol

1996).

2}

el

A urg-ol golol o

]

<H

e

X

AFAA] ARATE

o)/

g

oW

& Al YA avEE

1

o ti-Zelth ey A

5t

°

’

A

1
1.

1

O
f

2

Pk 1A

O =]

a1 O

39 Aurt 2

—_
file)

Ho

7}

-

1

7k

1

T

Fol 7} it

A

ol el 7} 1t

stA(AFE)E Al 254 E=(1RME] 40%, 60%, 80%)° wre} Al wh-3-(3k

S

AT = A

=A4.



4. A9 AA

B oATE Ued g ARge 2Eth

-

AA. Felu s Ak, FUAR, QAABE FAI) BARA 2T Aol

=A. A7 He7F U distal Agtsel A4 ddow dAgEe] glo] dntst Al

717] ojgih.

5. gol° 39

2 7o) goli gt 2k
1) 438 (resistance exercise)

B AT AZLES FAG A AFLEL Avishy] 4A) LEE WAL

28 oguatn Al S AAES v,

tl

rob

2) 2 #¥k-$-(cardiorespiratory response)
2 oAel A Heitge SV, AARHA, AueEs wekth

3) %7 =(exercise intensity)
5 A5 HY o8 IRME 7Fo2 1 Al wet SEAEE %R EAS

H, 2 Ao AFEE IRMO 40%, F74%% IRMO 60%, 1174%=% IRME]



o
...mo

5}

H

°©

A

Aol A

o

i

]_

oz

A

°©

1o

tHel A4, 2021). o
Al

& 2k

}

°
pul

+& 53 A9

e

R

o

1A

ol wixol] A 3

[e]

[e]

=

g0l nHAL
=

5}

. o] Atell A

1
T

s Fwdyr] A4

3T

oAU A thAakell w1 A

-
T

3], 2000). Evans(1999)&= A
]

3}
LR )
act

o] Th(

12]]
EH

o 7
al

=4
X

I A2 we A7t

]

|

2013). o]l ujz}

ARgE I 3l

3} 9}

o

of
A

o)

g =LA 71ofsh=

1

1.

Es

S

alr
=

g4

=

=

A

&

EED)

o
50

)

ﬂ
<]

—

H)

=

atAl o] A

Aeg Adsh 2Fen 0 o 9y kel FoIAAL, @

S

1
T

HEFCR(EFEE S, 2016). &

.ol Aol A

9/]

TR

o

AE= sl v

o
%

=

7kl QlolA T8 o] FolH

IEEER

Z

3
(closed kinetic chain, CKC) 2. &

olox
=



o= A vk wpdel 9x9} a4#] ¥Ae] ke whel High bar squat, Front
squat, Low squato. 2 JFEEHW, AFE Ez+ A ok zZlold w stz AFE
(half squat), #je]e 2F E(parallel squat), = 2FHE(full squat) 2% ¥} =2
AT eE <d 2>9 o] Iy d =2FEE

E
F 5oz At +35H

2. A ¥ 8k
$EL 09U AT B A% AL 2R 2 7 Jlpel Hat A%5How
FEeolol Wk olel@ T AL BF £AA o) olFlAM, AT Fo
77k ANZ Eelen 7 AES JgelA] skx mihe] o] FolFILh o ol
A e AW FFED o 4sEAE Az MEAT AANee oud A
4 gEe]l AR FAHC £F F 2% 24 Fol 4T HaT TAH
=
)



, 1995).

=N

[

p 84

gk} (Jackson

=3
=2

7|Eo R
A e

o

[e)

=

AQleke} hoy

1}

A F ZFH(VO2max)

£
=

A
o

_EH

<

iz

o
_W_H

I 13 =

s

Ao, thA]

A~
T

Aol 7t A&

|

il

—_
o

o)

~
W

o

S o suEE 2ae oltses A

Nlo

fite)

pri

ol
o]/
o
s
T

<

L
puld

gt =, Ho

=
=

b4 ek

o

7}

=

o

oM o o4

]
=

g A

=
=

Fek7t

°

7

=

o

] o
ACR

(¢}

Foll uwhet A

7

‘mwo

i

~
_EH

ofpy

—_
o

o
i

<

7HA] 7]

CE =
a1 = [e)

(bruce protocol)

3wrhh $Es} 7L

==
=

o

o

| HEE ] AA7EA G

=25

3L

°

25

v

7FA 71
o ¢]

[}
O~

=y

=

[¢)
=

H5

H

It

A

Ao =2
Ware(1959)

3|
i
3y

[

il

J—
——

]

__o?

Z 1003] °]“de]

LA

=]

’

2 ARE-ETHKim, 1997). B &

2% 4 Ay

ol
A%

=]

1
1.

2 607703 A=z dHgHor
}

S

A

BN
e

ol

<H

ofpy

2 220004 e

3. A 4H|



2]

ol

—_—

o

REEELE

2
=

=

4 A

gl o]

}

o
0]

R84

o] ¥

-
1.

= Zze AFH7F AuA 2

of A5 Aol A

S/l A ey 4 o 4A A
oz Ao

LN

I

B

3
=

S

AE
b1 )

=
3

7F

(e}

]

] 4k3tEFA(CO2) 9]

- oh
| FH3k= slo] oy} (Fogelholm -5, 2006).

3 A&EA

]

j=1 e}
=

o714l
EN(OP)

(ATP)&

o] A TtHRahilly, 2016). o] st
Ao AzxE 837 & 2avt D&

1
.

sk

A

b

s

2 enz
7 8 579

E

1

.

<

A

—_

Jo

<H

—_—

A

A

o}

Sttt

[¢)

%

el

ool

1

<
T

© ACSM(2018)

]

&

==
=

s RERe|] obzlth,

AR R (VO2) o

S

Al

=

23} 9keal

[e)

=
kg, work rate = kgm

Far, A 1g

S

=&, W

(0.2 x S) + (0.9 xS x G) + 35

(1.8 x work rate)/W + 7

(01 xS) + (1.8 xS xG)+ 35
=L

Al & ket

Gl

=

=

A, 2018).
A

=

=

3

e aE

A7)
] 7]
A A

m/min, G

tel® 4dkeal

o

F Tk

st 4kceal

S

S

v 2 1LY Skeale] Z+& ] 2n8]7} 7bsega

ol abahera A4 (VCOM &olm], &
271, 44A o

749 4/7kcal=

3
243}
ny o

=0

T

03

o

o

o
ﬂ

o

Y
<A
()

el

B



i

1

.

7

ke
T

8ol M

%

5

% (Frequency),

[e]
RN

T

3l MET (Metabolic

bl olel@ a4%

R4

kel

S[(ACSM)o| A A 9]
ol AtR 1y

2

1.

kel
<

==
T

9/]
AAATE PR A AL,

R

t}h. 1 MET: ¢kold 43

1

9
pul

A Al

2ol 79 35 ml/kg/ming YERHAT FH

Fop 49l &9l MET

[e]

|

o
A

3

A

1
1.

b

2
Eb]

57 = (Intensity), & A 7HTime)&

equivalent,

o

—_—
file)

o

o
o

o
ok

—~
fite)

o]%

bl AbS-E

1
1o

—_
file)

Ak, wel Hopol e 7ol

—_
file)

on
o

el
G

s
Ho
ok

WE
~

=LY

)
e

ol

i
o B

al7
N

N
o)

A R AqtE AL

R

o

-

A

|

A
h g

2>0] A A ¥ o

YA
it

, 2021).
e <

1
R

°

5

2 MET7} AFgHt 28y METE F2 v)3e

o, F} obxol o9
(27
&

;
st

|

o)
Ho
ol

o

o

olo

X

el

Jell - uheh

o

L=

, 8¢

=N

2=
=,

(7

R4

ghth. gk, IRMe]

T

=]

e, 5 Egleld 9]
YA 27 Wi diErte] =iE& wholof

=

=

A

)=
T

1RM(1-Repetition Maximum)<¢] 7%

el

b

)

1RM <]

1
.

ol
3])of A

—_
o

tH 1RMe] 6584%

65% o©]

5}

kel

A

1

1.

1+

°
<

= 9

AZF=(ARMY 40750%), =4 %=(1RM<e] 60770%), 7= (1RMY)

80% ol o] Hejstm gk,

, ACSM(H] =+

F=2 &



i

Bl

—_
fite)

&
el

o

HDA A FH D) /35ml kg P min ] x FE%

[(Z T/

: ACSM(2018)

]

x

=
=

A5

s

AL

e
M-

Gt
jans
A

IH

No

o
Ho

3.4 2 A

A
it

By
70

™

A
Nfo

4

No

s

jon

A

No

il

6.0-8.7
60-89
60-89
77-95
64-90
70-84

© ACSM(2018)

]

A

=
=

3.0-59
40-59
40-59
64-776
46-63
o0-69

A5

2.0-29
30-39
30-39
57-63
37-45
30-49

METs
%HRR
%VOR
%HRmax
9%VO2max
%1RM




AT A

il fro) s QR S R SR |
ﬁMﬂ z.DIMo»‘;

ﬁ
%ﬂl%@r%%%
s wv.mrbaym_o
HES TR 4
e T T T
oo T BT o
T By

:u . ‘HOI_EIHOI

i B
) o BT ogo g KW
B T X :.L =T - <7 o
< o= X <H
v T o %}mm
T X
my Oﬁo ,Iﬂ‘._ﬁUﬂ_AI‘.w
aolo_bﬂojnﬂ,m.mm
o) o Ny 2one g
%o sl o o =2
ﬂ%éﬂdﬂj?ﬂ
A B B ol
P PR TE
S % R
< A
iWP%%wnAI%
ol ¢ i _ X ozl
Rogw e v V0
R - N
TR p __ g T A
~ % ,._.ox_nwr .ol
R e Ny
OEIvArﬂ ﬂlﬂ_ErH
X Lf o Lﬁ ok <
zn B 3 X Ko
‘n_lu_ln,OOMLOﬁTX\IE
X q,A,mam,mﬁA
R
_adaﬁm]ﬂﬂ %E
EOUT‘NEJAI,IH_W)AO
%u%ﬂﬂwﬁ@
N PR T oA T

ol 2z (N = 30)

3471 + 48

179 + 0.07
23.96 + 241
18.03 = 5.30

2093 + 2.89

A5 %
77.16 = 12.06

_’IO_

o) A 54

ol 2

A

217 (em)
A (kg)

A" (A

O
ju4

iy

AALE (%)
=2 <% (ke)

BMI(kg/m’)

4.

1040968-A-2022-006°] t}.

A
It



A

-
T

A

lo] 112 318

I3

o]},

Idoln] HApd=
[¢}

fLN

=]

<

Fol <ol Ajer

=
>

A 10
%

TR 198 %

=

=

],

A AT

S

=

1IRM 80%
=1

ks

bl

=]

A 10
baAE A

°©

=

el

=

1RM 60%
S

-

1=
A AR

A 10

U

A

=

=

5]
Bruce protocolel] <]

1RM 40%

)

3
oF
el

0

Al

9l
3] A
.
Al

=

°

of 1

F 60% =

=

(3

8

=

=

3ol 2A|Eo A

2 9kA 6

R

o
g3

=

o<
e

== 60%, 80%

}
Bel2 80%, 40% o= 80% HFEz Alzhsk C'l 60%, 40%

TR I E:E FH)e&5 o7 X

°

]/mino. & 3% W7k 3x9

}

k)
T

o A"ES 40% 1RM, B2 60% 1RM, C¥l& 80% IRM o] Z=& AlZS
AAA 29 Fraom 24

R

AR

o)

W
ruze)

X
‘Zrl

o] A3} < SPSSE z}E A

1M1 -

shel 241
bl ot

Q.

[€)

[e)



30)

A Foxt A% (n

%O

o

X

<}
olJ

Hd

o

ol gie At

<
<

)
T
)AL
oK
8o

%0

K

AR AL
IRM(bench press, squat)

AAl 2ZEA A7 A"

;A_ﬁ

2set

FE=H(40%1RM, 60%1RM, 80%1RM)

o]

108]/mino 2 setd 184 10

Ata A

103]/mino. 2 set

2set

FE=H(40%1RM, 60%1RM, 80%I1RM)

0.05

o
.

(a)

K
<F

oF

_12_




54 =T
2 AT AHgE FA B v <E 5> AlAE nkel 2o
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(4) IRM =4

1IRMe] =& v=A=3%2]83](NSCA : National Strength & Conditioning

Association)o| /] A A= ¥ o R wlxzZy A9 AFES IRMES A3t

(Baechle & Earle, 2000). Ax}+= vp&-3 2t}

AA, AFEAE Al FAE GA e AT 40% FAR dAsa o

A FEAE Ase 50% FAR HdAste] 57103 FHlwws AAleta 177
215 FHskAd

l

2 37 F ArdAEES S48 Fa8 572 E4 7] (Cosmed, K59k A4
&5 FA%e Avs 5471(Cosmed, HR band) o] &3ttt Axd LHe F
AEA AET 103] 3_]533}”4 A WA HNEE FHSFoR 187 Agsta 3%
FA T F AR AEE AP w9 "Uﬂ‘i‘lg% A8t 7 HA AE AF
I g o 5 lv‘f—Zl 108 FddS weo] FAES Hde o #e v
T v ME 22 AYgPS o Ao $1del JaZ(Champman et al.,
2006), =¥ £=2 APFPS u +H Yyt w2 Aoz A UTCFAA,
2008). LA 2 AFdAE FLE 5 S5 S FAE] Sl 3§t
Wi 3% st S8l S5 JdsAdv

ok
)

L) 3A %74
AA AFEFE <Y 5>s o] WAZA~E
1IRM€] 40% H=+= 60% == S
thea 2t

A, b A Fe dgelst AREs WA ®olw, sE l0em

o =
g olx@e wEelEth oAl Fulz wE g3 ol whan F

Atk A7pAre

24 AA =

=A, 0kE 5o Tk TU vvb Ao HES AA F BEAE AF
T R dt

AR, 7hEd w7 AMAE MR dus =o' kg 9% 5710em7bA] A
s =7 vpds s 2R
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Al Age-Ee <9 6>3 o] 2FJEE Fa FAsAUT FUEAe] 1RMe]

40% T 60% E= 80% = wrH T AlFEIATH AFE =4 QA E ge

o}

AA, A AAA o AdE T WA whEg Ferh

=4, vhils 5o mE FHeo SR AT AME HAWS Fsta E
Ho & Fh
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A, el AFeE AEd ANNLe] AolE A 9 AZo q@ Ae
ge 2o

A% A A7 FAAES AL Al @ F Aves 2E@ AW, 44 A
Alakg 79.86+11.60bpme. 2 Y EFH AL =2
199.06+2.89bpm, Z ik 3 7 51.44+4

(n=30)
org A Ak Z o] A vk Hoj A H
(bpm) (bpm) (ml/kg/min)
A Fhof =} 79.86+11.60 199.06+2.89 51.44+4.05

2) IRM =74

A, etAlel IRMES ZA4% Ay, dA 28e B e WA Zy e IRM2
754318 41kgo. &  YEYA, &  28E HoFE  AFES  1IRM
116.53+27.34kg ©. & UtEFSETE Wiz g2~ IRMe] 40%0) 4] 30.17+7.36kg, 1RMe]
60%° A 45.25+11.04kg, 1RM<e] 80%o°ll 4 60.43+14.72kgo & YERI, AFE
1IRM¢]  40%46.61+10.93kg, 1RM<e] 60%°4 69.91+16.40kg, 1RM<] 80%¢) A
93.22+21.87kg o2 YEWT 1 A¥E o < 8>3 2k

¥ 8 AT Fodxte] IRM 54 A
(n=30)

1RM 40%1RM 60%1RM 80%1RM

75.43+18.41 30.17+7.36 45.25%11.04 60.43£14.72

116.53+27.34 46.61+£10.93 69.91£16.40 93.22+21.87
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2. AA ARLF Aw

1) #7]%(L/min)

Asue Aol Az

=

A 37 HEF AdxeE s <E 9y 2o IRMel 40%9 A 20.19+3.72L/min,
1IRMe] 60%¢°)| 4] 25.16£4.60L/min, 1RM¢] 80%-°l A 34.50+5.84L/min® & U E}%E
Aol 2 orolny] 918 AgujA MEEFRARAG A A G
Ase < 10>o] YAk 1 A% A0 felehA UERTHFE=210.42,
p<.001). AFZAAL A= 40%<60%680% 2 YHEFWETH(p<.001).

oA $% A

o -1-=

¥ 9 A AYLE A Hit U
1 (L/min)
n=30 40%1RM 60%1RM 80%1RM
M=SD 20.19+3.72 25.16£4.60 34.50+5.84
310 AA AE A Her 3|l ok e wHE SR AREA
Z v}
A gk A% Hi Al F D post-hoc
+E
e 708.44 1 708.44 210.42  .000 40%<6026<80% " **
o=
Q= 160.54 29 32.066
o p<.001
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2) b2 A #(ml/kg/min)

Ay xAFHYE AdeE o <E 11>3 Zr IRME] 40%9 A
10.14+1.87ml/kg/min, 1RM<2] 60%°]A] 12.06+1.59ml/kg/min, 1RM<] 80% i A]
13.97+1.94ml/kg/mino. & eSS A 5 FEd ZfolE dolry] 93] I
A RS AR S AAIS AdE <GE 12>0] YERAY. 1 A9 SAH L
2 frolatA WERSTHE=96.91, p<.001). AbFAAF A= 40%<60%80% % L EFR)
H(p<.001).

@2 (ml/kg/min)
n=30 40%1RM 6021RM 80%1RM
M=SD 10.14+1.87 12.06+1.59 13.97£1.94

% 12 AA AdeE A=l Gt Al sk dYu) A i ESA AR
4 3}
A 28t A e Al F D post—-hoc
=
S 219.612 1 219.612 96.91 .000 4026<60%6<80% * * *
(ot
ozt 65.718 29 2.266
T p<.001
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Hat ek Ay v <3 13> Zrh IRMe] 40%9 4 95.53+14.40bpm,
IRM] 60%°| A1 104.9+13.45bpm, 1RM2] 80%-0l 4 120.5+15.20bpmo. & WEFE
A e AEE AolE Fotry] fd ddujA wERFAHEAEAS HAA A
= <E 14>d YEIT o A FAF e fFoshA WERSTHE=T5.38,
p<.001). AFF-2AL A= 40%6<60%680% 2 YHEFSETH p<.001).

E 1344 AZeE 4R 9 A
9] (bpm)
n=30 40%1RM 60%1RM 80%1RM
M+SD 95.53£14.40 104.9+13.45 120.5+15.20

ol
A 38t A= FHir A F D post-hoc
*E
. 9333.795 1 9333.795 75.38  .000 4096<60%6<80% * " *
o =
Q. =} 3590.666 29 123.816
" p<.001
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2. 3 AFeE AR AN o] AP

1) #7]%(L/min)

Hit 371" Az gL <F 15>3 2k IRMeo] 40%°) A 33.17+6.8L/min,
1IRME] 60%0°l 4] 39.43+6.61L/min, 1RM¢2] 80%0°l 4 49.07+7.48L/min® & WE}%E
o SAl $% W Aol chobny] g8 AAuH WEIHRALAS HA

Adbe <E 16> YERAY. 2 Ad FAA R fFoletAl UERRTHE=118.22,

p<.001). AFF2A L A= 40%6<60%680% 2 YHEFSETH(p<.001).

©+$] (L/min)
n=30 40%1RM 80%1RM
M=SD 33.17+6.8 39.43+6.61 49.07+7.48

=5

ol

16. A A&dLs 7l Hot 7|

A| 3} A% HF AF post-hoc
=E
e 1644.843 1 1644.843 40%<60%<80% " "~
O -
L2t 338.914 29 10.95
“r p<.001
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2) b2 A #(ml/kg/min)

P AxAHALF AxE e <F 17> 2o IRMY 40%°l A
1857+2.64ml/kg/min, 1RM¢e] 60%°A 21.80£2.22ml/kg/min, 1RM¢2] 80% ol A
24.80+1.83ml/kg/min®. & YEIGTE &4 $% #rEw ol= dolr | 9 9
ol x] bR SRR S AAS A <E 18>0 YEAT. 1 A3 TAAL
2 F98HA YEFSTHEF=242.18, p<.001). AFFAAL A= 40%<60%80% = L}EF
w1 eH(p<.001).

@2 (ml/kg/min)
n=30 40%1RM 6021RM 80%1RM
M+SD 1857+2.64 21.80£2.22 24.80+1.83

¥ 18. A A5 A Hit AAFFHA T e dYujH wbE S AR A
A3}
A A= i Al F D post—hoc

+5

S 458.216 1 458.216 242.18 .000 4026<60%6<80% * * *

fo

o=t 54.868 29 1.892

rr p<.001
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Hat Ak Aae o <& 19>37 2t IRMe] 40%0 4] 125.36+13.18bpm,
1

1IRMe] 60%9] »

o oAl &% AR

138.26+13.31bpm, 1RM9] 80%0°ll 4 155.26+13.10bpm .2 HEFRE

Aol E orobuy] 18] AMA WREFPALNL AN G

]
A= <GE 20> JERHAT. O A3 SAF o w {5t WERRTHE=121.25,
p<.001). AbF2A L A= 40%6<60%680% 2 YHEFSETH(p<.001).

2] (bpm)
n=30 40%1RM 60%1RM 80%1RM
M=+SD 125.36+£13.18 138.26+13.31 155.26£13.10

<3 20> SHAl F A= Wi A o A

A <

Aew Wi A F D post-hoc
=E
; . 13410.150 1 13410.150  121.25 .000 40%<60%<80% " "~
o =
22 3207.350 29 110.598
r p<.001
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2

I

A,

40%1RMe A 153], 60%1RMe| Al 12

A

ot vhebd e B AT

}

k)
y8A

(2012)¢] Aol = &

2=

[

gk WA, ol A
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e
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of

4
70

o

J=
1]
H]

=

=

[<]

i
5]
200 4

[e)
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8.28+5.79ml/kg/min,
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AZE ek AW

3}

12.60+2.00ml/kg/min,
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.

(2012)¢] A+

o

2=

o

=

7)1 A7k

[

5]

, <l A
ol 2}

<
e

A -(2006)

=~
o7 AR
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Akel7F HERS .
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SEe
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T
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il

<R

147.78+16.00bpm,

omn g el ol gy, 7

]

T

R
126.44+10.74bpm,

7|Heles =4
164.56+8.72bpmo. &2 UERGTH 1 A¥E Aurw A=

P e

°©

gy

A

g]

[e)

i

o

o
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S

= 3H(2002)

o mE Eded 2YrE Al

o)
fol7} EAIAH o=

A
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A% Aol7t b

<E 21> A, sHAle] AdeE Aed o FAtad AT

2] (%VOR)
40%1RM 60%1RM 80%1RM
23 A 13.88+3.83 17.91+3.38 21.91+4.04
SHA 31.57+5.52 38.41+5.59 43.21+4.86

<# 21>E B9 A AFgesdAE At SRl uEh o FALRAHH =

(%VOR)E Z7FstAth. IRMe] 40%0 4 13.88+.83%, 60%0l 4 17.91+3.38%, 80%

o A 21.91+4.04% = YEFHTh ol = AYLE =7 A &S 9 Bl

APEE) Atz o] Frbehe Zo® HITh RbA) ghA| o] A LIPS

& S BATH IRMO 40%°] A 3157+552%, 1RMS] 60%¢ 4] 38.41+5.59%,

IRM2] 80%0°ll A 43.21+#4.86% % YEFGTE A 282 ST o® FAE 3l
7

o] ¥ A= AFLTEE FIL W ¥ B2 oA 2]

offt
2
>

-

§ o aanA gl Frhehs Ao AT ® A AFeE A A HALy
o A AFLE A RARNAYL VHPS W A AFLFIA o 2
AFALAAFS B ol AA, AA ARLE A AGHE 2% 1§
o7k gl WA Aow RATE A9 AFLFL FE HAFZH v
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