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The Effects of Combined Exercise and Natural Protein
Intake on Body Composition * Maximum Muscular strength
» Muscular endurance * Blood Components in Obese

Women

Kuk-Hyun Jung

Department of Physical Education
The Graduate School
Pukyung National University
Directed by Professor Koun-Soo Shin, Ph. D

Abstract

The purpose of this study was to determine the effects of combined

exercise and natural protein intake on body composition,
maximum muscular strength, muscular endurance, blood

components in 20s-obese women. For this purpose, twenty-one
20s-obese women with more 30% of body fat percentage in S city
were recruited. They were divided into combine training group(CTG,
n=7), combine training+chicken breast group (CT+CBG, n=7),
combine training+pork breast group (CT+PBG, n=7). Combined
exercise program(aerobic training and weight training ) was applied,
aerobic training equivalent to(Week 1) RPE 1-2, (Week 2-8) RPE
3-7 and weight training equivalent to (Week 1-2) 1RM 30%, (Week
2-4) 1RM 50%, (Week 4-6) 1RM 60%, (Week 6-8) 1RM 70%, 80
minutes a day for 3 days a week in 8 weeks.

All date were analyzed by repeated with ANOVA for comparison

_Vi_



between groups and interaction and the comparison for within group
change was using paired t-test, of SPSS version 18.0 program and
significant level was set to .05. The results of this study were as
follows:

1. Body Composition

1) Weight was decreased significantly CTG(p<.05), CT+CBG
(p<.001), CT+PBG(p<.01),

It was found significantly different in terms of interaction effect by
groups and times(p<.01).

It was significantly decreased CT+CBG, CT+PBG(p<.05) than
CTG.

2) Quantity of body fat % was decreased significantly CTG(p<.05),
CT+CBG (p<.001), CT +PBG(p<.05),

It was found significantly different in terms of interaction effect by
groups and times (p<.05)

It was significantly decreased CT+CBG, CT+PBG(p<.05) than
CTG.

3) Quantity of skeletal muscle mass was decreased CTG, increased
significantly CT+CBG (p<.001), CT+PBG(p<.001),

It was found significantly different in terms of interaction effect by
groups and times(p<.05)

It was significantly increased CT+CBG, CT+PBG(p<.01) than CTG.

2. Maximum Muscular strength

1) Leg Press was increased significantly CTG(p<.05), CT+CBG
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(p<.001), CT+PBG(p<.01),
It was found significantly different in terms of interaction effect by

groups and times (p<.01).
It was significantly increased CT+CBG, CT+PBG(p<.05) than CTG.

2) Leg Extension was increased significantly CTG(p<.05), CT+CBG
(p<.001), CT+PBG(p<.001).
It was found significantly different in terms of interaction effect by

groups and times (p<.05),
It was significantly increased CT+CBG, CT+PBG(p<.01) than CTG.

3) Chest Press was increased significantly CTG(p<.05), CT+CBG
(p<.01), CT+PBG(p<.001),
It was found significantly different in terms of interaction effect by
groups and times (p<.05).
It was significantly increased CT+CBG, CT+PBG(p<.01) than CTG.

4) Shoulder Press was increased CTG(p<.05), CT+CBG (p<.001),
CT +PBG(p<.01),
It was found significantly different in terms of interaction effect by

groups and times (p<.01).
It was significantly increased CT+CBG, CT+PBG(p<.05) than CTG.

3. Muscular endurance

1) YMCA bench press was increased CTG, CT+CBG, CT+PBG
It wasn't any significant difference in interaction effect by groups

and times.

2) Push-up was increased significantly CT+CBG (p<.01), CT+

- viii -



PBG(p<.01),

It was found significantly different in terms of interaction effect by
groups and times(p<.01),

It was significantly increased CT+CBG, CT+PBG(p<.05) than CTG.

3) Curl-up was increased significantly CT+CBG (p<.001), CT+

PBG(p<.001),

It was found significantly different in terms of interaction effect by
groups and times (p<.01)

It was significantly increased CT+CBG, CT+PBG(p<.05) than CTG.

4. Blood Components

1) TC was decreased significantly CT+CBG (p<.05), CT+

PBG(p<.01),

It was found significantly different in terms of interaction effect by
groups and times p<.05).

It was significantly decreased CT+CBG(p<.05) than CTG and
significantly decreased CT+PBG(p<.05) than CT+CBG

2) TG was increased CTG but decreased significantly CT+CBG
(p<.05), CT+PBG(p<.001),

It was found significantly different in terms of interaction effect by
groups and times (p<.05),

It was significantly decreased CT+CBG, CT+PBG(p<.05) than
CTG.

3) HDL-C was increased significantly CT+CBG ((©<.05 ), CT+

PBG(p<.05 ).
It was found significantly different in terms of interaction effect by
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groups and times (p<.05)
It was significantly increased CT+CBG, CT+PBG([(pP<.05) than CTG.

4) LDL-C was decreased CTG, CT+CBG, CT+PBG.
It wasn't any significant]l difference in interaction effect by groups

and times
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5) HDL-C(high density lipoprotein cholesterol): L% %=X Z ¢l =l o
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Z(obesity) ¥ & o] AT &, 1993).

T otel Q= e dAES A (total blood volume)o]sFal 3

o, dole AT oF 1/13(8%) % d# e setuA 4 23 2
3to] o] Fojx] AlA 9 3AA (homeostasis)S X3t gt AEE A
S QAEYEH AEAE AR R UFoAy A AES i

)

Zhehekal, of A AEL2 SIFES AL A o] AE AES AdT,
W, dador 45%E ApA RS 3-5 A e 813, 2010).

A A (lipid)2 AHk(fat) 3} A A lipid)e &% g2, AHke x| H-2H fatty
acid)3 =8 A (glycerin)e] ol 28] Z(ester) 2, =& AlElo| =(glyceride) &}
= g ZEAgol=d s ALY Fdd 9 EgZdAgiel=
(tri-glyceride), H=&|Algle] =(diglyceride), Ex==2]A}o]=(monoglyceride) =
TEEol YA e Eg s Age] =(TG)olH, ol& A Yol
I SR AR, 2002).
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1. A48

B Aol Foldh ol A= SAlel AF £ AAE 30% o]/l 20t

==
5
oA AWA Fol BIE EPF AHL WO gk A

[o

(

A gAEe A%l ool g, FHAL $ETRaUS] Fold 4Y

¢
o.
o

Zy 1 FAuA e, dubE 9l EAL2 <Table 1> 3 2t}

Table 1. Physical characteristics of subjects

Group N Agelyrs) Height(cm) Weight(kg)

CTG 7 23.71£2.81 159.00+3.82 60.57+4.45

CT+CBG 7 24.28+2.76 160.28+4.19 67.22+7.29

CT+PBG 7 24.31+2.62 162.42+5.99 71.75£11.94
M=SD.

CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast Group
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Jr

e

Booo) AbgH A = W 85 3= <Table 2>9 2t}

Table 2. Measuring Equipment

Equipment Model Use

body analysor IN BODY (Korea) body composition
blood analysor HITACHI 747(Japan) blood lipid test
weight equipment SUPREME(Korea) weight training
treadmill SUPREME(Korea) aerobic training
metronome SAMICK98(Korea) beat(1RM)

3. A 4 9y

1) SAZE

(1) A A x4 Weight, Percent Body Fat, Skeletal Muscle Mass
(2) 2 Leg Press, Leg Extension, Chest Press,

Shoulder Press
(3) @A+8: YMCA bhench press, Push—up, Curl-up

(4) &FA4: TC, TG, HDL-C, LDL-C

_20_



TR

=0
b
%0

N

(1) WA =7

=
B of] A]

=0
o}
R

T

oK
o}
o8

-

st

ojy

A 1247 AR A A 9%

A =

By
=

%

o

]_
tobul & whultho] AAE 717] LA

S

5

e Bz

7] (Inbody 220, Biospace Co., Korea)S A&

S|
&

48 &

*
st ke A

ol

g

Ea
.

o

of
o}

7
4

Ul

ojy

A

o

o
-
4

L R o S R

=
==

oro
o o

7F - A A

A

AT,

=
T
o

B

ol 3t

=
=}

=

A/11.0278(

g
T

2]
=

=
2
=

o]

=

=

shaiel.

5

7] (Hitachi 736-20, 7170, Japan)
— 21 —

LDL-CE =4
WAl (Supreme, Korea)

E

] o]

Leg Press, Leg Extension, Chest Press, Shoulder Press®l

Brzycki(1993)¢] 1RM

HDL-C,

[e)

l

=

=

e
Is]

[€)

are

Q) HhH

o] TC, TG,
<

[e]
s



2~10 RM oW & A}

-
1.

x0.0278)] = wh&-3l <7

peae.

S

(4) A 79

ar
o
3

R

+

=

A
e

"
A4r

o}

of we} ¥ 21} MVV(maximum voluntary ventilation) %

YMCA bench press, Push up,

7ol =
.

3

b2

SR

iy

1}

%
359

Curl up AALE FA12 ¢ Wye o

A

- I
T bR

YMCA bench press Ak

-

604 A7) =]

u.o
iz

Push up® #AA=

@7k o

& F 53
o

o}, Ak

3

R4

gk Push up®l 3|+E 7%

B

BN
T

71

3

b2

Ap A ol A

Ed

gl

o} Hu) 2531744 417

Curl up® #HA}

1) AR 72

ML 200) winre o] A A=A

&l

3

oot 7] 9]

e

_22_



Z

1249 Arst A

Al

o e}

gl

=
=

chg

=2

2 A0

71 A}

!
=

2) ¥

-

ol

2

il

2=
=5

}e]  4.5km/h 9]

o]-§3

—
o

3

Zzx
ST

Foh o™, 2 vt 0.5km/h¥ #

S

5.0km/he 22 30871+ A A

of A

53Tt

S

Alsksles, 2~8

Fol IRM®] 30%

S

5% 9

Fol 297 kA o= IRM9  60%,

5

F 4 2EEE IRMY 50%el A A&

.

]_

sto] dAl

3

= |
thr’o“"r

=

=0

o
o

70%62]

1Y

btk 7449

5

g HA

Al 53l

[o]
& %

g

=3

t} IRMS] A

<Table 3>

2] 0.
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Table3. Exercise program for 8 weeks

Training Exercise 1IRM Intensity . Time Training Frequency
set  reps i
tvne type (%) (%) (min)  part  (davs/wk)
Stretching 10
Warm-up
4.5km/h 15
Aerobic
Treadmill Cardio
Training
5.0km/h 15
. Chest press 50/1RM 2 5 Chest
Main
. Bench press 50/1RM 2 15 Chest
Exercise
Lat pull down 50/IRM 2 15 Back
Shoulder press 50/1RM A Shoulder Stimes/
Weight | Dumbbell curl  50/1RM 2 15 Biceps ~ Week(8W)
30
Training | Triceps kick 50/1RM 2 15 Triceps
back
Leg press 50/1RM 2 15 Legs
Leg extension 50/1RM 2 15 Legs
Curl-up 2 20 Abs
Cool-down Stretching 10
Total time 80
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Table 4. The daily menu of CT+CBG

T 2 E ZH(g) Zr = 2] (keal)
ghok4 100 162
=ik 200 250
i PSS 70 8
o],zl o
3 50 17
283 H 5 43
= 2y 480
214 R 200 90
HfLpL) 60 60
ey 210 313
A &< g}o] 39 72
A3 7N 130 94
=] A ZH=7] 50 16
JFR = 70 35
w7 A 60 10
= 2429 540
214 A A HE 9 200 90
HpLpL) 60 60
ghok4 100 162
=ik 200 250
PSS 70 8
A4 oo 50 17
S P HH 150 43
= 22y 480
dd = 43 #=¥ 1800
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Table 5. daily menu of CT+PBG

A 2 (kcal)

=& (g)

Jmo
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e
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17
43
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70
o0
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oy
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72
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ok
T
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A 7
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o0
70
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o0
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e
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oy
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1800
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B A3E 28 =AE EE AEE= SPSS version 18.0 T2 138 o] &

of AEFAT. ZHYR A= FRODI} EFBASDIE AE 5]

F W &% A& Ao S paired t-testZ2 =43
F A7) el wE Asggavel Ju 7ke] Aol S 9

9 HEESA AR (Two-way repeated measurement ANOVA) S =

3 TAH EE FoFEe p<0bE IS
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=
ZAAF, AXYE, =A4E), Hdlt=(Leg press, Leg extension,
Chest press, Shoulder press), =X 7% (YMCA bench press, Push-up,
Curl-up), 5 AZ(TC, TG, HDL-C, LDL-C)9] W& Ay Ay o
=3 2

aE A AE AF9 W3 <Table 6>, <Figure 1>3 #t} CTGE

M

2% A 6057+445kg, €% F 5790+443kgOE 267kg 23S
CT+CBGE €% A 6722¢729%kg, €% & 61.25+7.15kg .2 597kg 74

st e, CT+PBGE & A 71.75+11.94kg, & F 64.08£9.00kg o=

7.67kg #AshA T
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Table 6. The change of body weight

(kg)

Time
Group
Pre Post t
CTG(a) 60.57+4.45 57.90+4.43 3.672°
CT+CBG(b) 67.22+7.29 61.25+7.15 9.769™
CT+PBG{c) 71.75+11.94 64.08+9.00 6.002"
M=SD.

CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

A 52

<Table 7>3 7t}

B A A5E AT HESA 93 ojdwiFEM e A=

Table 7. The Result of two-way repeated measure ANOVA of

body weight

Source DF b5 MS F-Value
Group(A) 2 532.210 266.105 2.225
Error 18 2152.990 119.611

Time(B) 1 310.515 310.515 105.376™"
AxB 2 45.243 22.622 7677
Error 18 53.041 2.947

p< 01, T p< 001

AFE 2F 2 FF Aolh e ekgront, AW, HEAER

Fol7b thebst

H

cwe Ao AT A CTG

=2
>
rie
do
lo
ok
rie
do
lo

_29_



A (t15=3.672, p<.05) 742353, CT+CBGE 98} A (t16=9.769, p<.001)
Ao on, CT+PBGAA S #2 8 A(t16=6.002, p<0l) #FHAsdct. =L
F  7He] H3EloAHE= CTG Huk CT+CBGSH CT+PBG7F #9&H

(f215=4.012, p<.05) A EbSE

Hhk %
*
B0
&0
Body Pre
woeight
[ -]
(g) 40 = Pogt
20
0 - -
cTG CT+CAG CT+PBG

Figure 1. The change of body weight

2) AAEE

g AAEE AARUE 9 5= <Table 8>, <Figure 2>% 7t}
CTGE &5 % 3560+£3.11kg, &5 $ 33.40+£358kgo. 2 22kg A3} aL
CT+CBGE & # 3870+4.64kg, & & 34.95+554kg .= 3.75kg #H4a
3R o, CT+PBGE & % 39.34+6.64kg, & ¥ 34.50£698kgo. =

4.84kg #FAsF T
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Table 8. The change of body fat percentage (%)

Time
Group
Pre Post t
CTG(a) 35.60+3.11 33.40+£3.58 3.554"
CT+CBG(b) 38.70+4.64 34.95£5.54 6.3317
CT+PBG{c) 39.34+6.64 34.50+£6.98 8110
M=SD.

CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

AA e W A4 A5E AT WRSA0] 3 o|AwFE Al A3

= <Table 9>3 7t}

Table 9. The Result of two-way repeated measure ANOVA of
body fat percentage

Source DI S MS F-Value
Group(A) 2 52.706 26.353 A7
Error 18 973.157 54.064

Time(B) 1 135.720 135.720 72,9317
AxB 2 12.338 6.169 3.315"
Error 18 33.497 1.861

Tp< 05, T p< 001

AAYEL 25 Aol 723 Aoz vepbA] eEgtot, AlEE, B2

AgaFl e fO% Aolh vebgth ¥ A-Fe AFAZE Ao
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CTGE #98A1(t6=3554, p<.05) #4393, CT+CBGOlAE f23H)
(t15=6.431, p<.001) #H23Pow, CT+PBGAAE 98 7(t68.110,
p<0l) #Axsrth. LF 9 WEdAE CTG ¥k CT+CBG#H
CT+PBG7} -0 8} Al(£215=3.754, p<.05) A LFEb%E:

* ki Fkk
S0

40

Pre
fat

(%) H Post

20 1

10 1

CT4+CEG CT+PBG

Figure 2. The change of body fat percentage

I8 AEW ZAZEHe] WMEE <Table 10>, <Figure 3>3 7t}
CTGY:= €% A 20.78+1.83kg, €% 5 20.62+1.66kgo 2 0.16kg # A3

i, CT+CBGE & A 22.08+167kg, +& ¥ 2450+353kgo & 2.42kg

F7Fst o™, CT+PBGE & A 2364£224kg, +& F 26.80+3.79kg o
2 3.16kg F7}aFSith
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Table 10. The change of skeletal muscle mass (kg)

Time
Group
Pre Post t
CTG 20.78+1.83 20.62+1.66 1.334
CT+CBG 22.08+1.67 24.50+3.53 11.247
CT+PBG 23.64+£2.24 26.80+3.79 13.667°
M=SD.

CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

o
N

2A2Ye] BT A 45 AT wESHO gF oJANYF A A3}

= <Table 11>3 7t}

Table 11. The Result of two-way repeated measure ANOVA of

skeletal muscle mass

Source DF 5SS MS F-Value
Group(A) 2 143.659 77.830 7.416™
Error 18 174.347 9.686
Time(B) 1 34.200 34.200 13.871"
AxB 2 21.173 10.587 4.294°
Error 18 44.381 2.466

T p< 05, T p< 01, 7 p< 001

Agadel ] BF fo5 ol 7} et

=
dvh $% A4S AFAEF A% CTGE #9% Aot YA,
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CT+CBGo A= F98HA (t16=11.247, p<.001) Z7}38t51 o1, CT+PBGolA
= A8 Al (te=13.667, p<.001) Z7Fsklvh. 55 kel WEelAM = CTG

Bt} CT+CBGE CT+PBGONA 9 8} A (£218=5.124, p<.01) =4 ey}

dddk
dddk

30

25

20 -
Skeletal | Pre
muscle 15 - 1 8 Bt
mass
e)

5

o - | s

CTG CT+CBG CT+PBG

Figure 3. The change of skeletal muscle mass

2. AdjH e W3

1) Leg Press
5% AFE Leg Press® W3lE <Table 12>, <Figure 4>3F 7t}
CTG= &5 A 117.14+43.86kg, & F 124.28433.25kgS.% 7.14 kg 57}

3t 3L, CT+CBGy <& A 109.28+35.64kg, & 5 14857+27.94kg o =

39.29kg F7Fst o™, CT+PBGE & « 10857+36.25kg, & ¥



167.14+26.27kg ©. 2 58.57kg & 7}3kA ).

Table 12. The change of leg press (kg)
Time
Group
Pre Post t
CTG 117.14+£43.86 124.28+33.25 3.67
CT+CBG 109.28+35.64 148.57+27.94 9.769"
CT+PBG 108.57+£36.25 167.14+26.27 6.002"
M=SD.

CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

Leg Presse i 2 758 gk HlE=Ao o3 oldwzgrie 4

= <Table 13>3} 7t}

Table 13. The Result of two-way repeated measure ANOVA of

leg press
Source DF 23 MS F-Value
Group(A) 2 2058.333 1029.167 003
Error 18 36825.000 2045.833
Time(B) 1 12862.500 12862.500 39.747"
AxB 2 4725.000 2362.500 7.300™
Error 18 5825.000 323.611

p< 01, T p< 001

2 el A7k e

Aol7h etk #% A Fe AFAF A3} CTGE



2] 31 A1 (t16=3.672, p<.05) 57}3F59 3L, CT+CBGOl A= 231 A(116=9.769,
p<.00l) F7F8k o, CT+PBGAAE 93 A(t16=6.002, p<.0l) <713}
At 25 719 WMo AlE CTG Bl CT+CBGS CT+PBGOlA 9 3)

A (f215=3.669, p<.05) E=A e

A
* hhk
180
150 -
Leg 120 |_ F
press Pre
(ke) 80 W Post
&0 -
30
U " . T v
TG CT+CBG CT+PBG

Figure 4. The change of leg press

2) Leg Extension

%3 AW Leg Extension?] W3}= <Table 14>, <Figure 5>3 %
ot CTGE & A 55.71+534kg, +& < 60.71+886kgo. = 10kg <73}
3L, CT+CBGE & % 54.28%1397kg, & § 75.00+5.66kgo. =
20.72kg  F7FetH o™, CT+PBGE & % 5285+951kg, <&

77.14+5.66kg 0.2 24.29kg < 7}+3} T
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Table 14. The change of leg extension (kg)

Time
Group
Pre Post t
CTG D5.71+£5.34 65.71+8.86 3.664"
CT+CBG 54.28+13.97 75.00+6.85 11.228™
CT+PBG 52.85+9.51 77.14+5.66 13.997
M=SD.

CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

Leg Extension®] vt 2 fo& 93 wkESAo o3 o g9

A= <Table 15> 2t}

Table 15. The Result of two-way repeated measure ANOVA of

leg extension

Source DF ST MS F-Value
Group(A) 2 608.333 304.167 3.767
Error 18 1453.571 80.754
Time(B) 1 2362.500 2362.500 38.785™
AxB 2 203.571 101.786 4.671°
Error 18 1096.429 60.913

op< .05, T p< 001

(2
>,
jatn)
Mg

Leg Extension 1% b 927} VERUA] 229%A]

AL BE RAG Aol dehdeh £% A-Fe AFAFT A%
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(t15=11.228, p<.001) Z718tR o, CT+PBGAAE 93 A(t.6~13.997,
p<.001) F7tetd. a5 el ®WEdAE CTG XY CT+CBGS
CT+PBGO A 9 3 A1 (£215=6.997, p<.01) =4 YEFREU

* kkk ke
90 9
75 4
Leg 60 1 - -
extension | Pre
(kg) 45 1 H Post
1
30 /9
|
L } 3
15 1 I
oL |
0 L — — [ 8
CTG CT+CBG CT+PBG

Figure 5. The change of leg extension

3) Chest Press

283 AW Chest Press® ®W3l: <Table 16>, <Figure 6>3 7t}
CTGE & d 19.28+6.07kg, &5 < 24.2845.34kg°. 2 bkg 5 7}s}H L,
CT+CBGAA &= & A 20.71+9.75kg, +& & 30.00£5.77kg .= 9.29kg

Z7tsk9l e,  CT+PBGAIAE &% A 2285+#393kg, <%

o

31.42+4.75kg ©.2 857kg < 7}+3} % T
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Table 16. The change of chest press (kg)

Time
Group
Pre Post t
CTG 19.28+6.07 24.28+5.34 3.667"
CT+CBG 20.71£9.75 30.00+5.77 9.336™
CT+PBG 22.85+3.93 31.42+4.75 10.742"
M=SD.

CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

e

Chest Press® H+F 2 A4=S5 9

i

g Ego] o d ol AW erAle] 2

e T

= <Table 17>} 7t}

Table 17. The Result of two-way repeated measure ANOVA of

chest press

Source DF bS5 MS F-Value
Group(A) 2 208.333 104.167 1.683
Error 18 1114.286 61.905
Time(B) 1 609.524 609.524 39.385™
AxB 2 36.905 18.452 4192
Error 18 218,571 15.476

Tp< 05, T p< 001

o

gt Aolsh hEhbA A A,

=
FgEAINE RE FAF Aok el 2% A-Fo AFAF 2

do

Chest Pressy™ L& It

B} CTGE 9817 (1s=3.667, p<.08) Z718191 3, CT+CBGOIA & 2] 8}
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A(t16=9.336, p<.01) <713t o™, CT+PBGAIA S 2] 8 A (t16=10.742,
p<.001) F7tetd. a5 el ®WEdAE CTG XY CT+CBGS
CT+PBGOl A 9] 3 Al (F215=5.338, p<.01) =A et}

% kdk *hk
35 4

30

a5

Chest
press 20

(kg)

Pre

H Post
15

10

o el 4"

TG CT+CBG

Figure 6. The change of chest press

4) Shoulder Press

53 A Shoulder Press?] W3li= <Table 18>, <Figure 7>3 7
o CTGE <5 A 16.42+4.75kg, & & 24.28+4.75kgo. = 7.86kg 57}
393, CT+CBGol A+ % A 17.85+7.63kg, 5 3 30.05#5.34 kg &
2 122kg F7e9 o, CT+PBGIAAME &% A 1912+7.07kg, v %5 F

31.42+6.90kgo. 2 12.3kg < 7}3} % T
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Table 18. The Result of two-way repeated measure ANOVA of

shoulder press (kg)
Time
Group
Pre Post t
CTG 16.42+4.75 24.28+4.75 2967
CT+CBG 17.85+£7.63 30.05+5.34 9.213™
CT+PBG 19.12+7.07 31.42+6.90 8541

M=SD.
CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

Shoulder Press®] Hit 2} HA<5& g ghE=Ao] o)l o] oW ghi- 4] 9

A= <Table 19> 2t}

Table 19. The Result of two-way repeated measure ANOVA of

shoulder press

Source DF bBS MS F-Value
Group(A) 2 336.905 168.452 2.419
Error 18 1253.571 69.643
Time(B) 1 466.667 466.667 67.200""
AxB 2 108.333 54.167 7.800™
Error 18 125.000 6.944

p< 01, T p< 001

Shoulder Presst™ 1w b F9A7F vepubA] kA v, Al Ed, JE2t
|addAE 25 F93 Aolrb e % dA-$-9 ASHE A
CTGE 193t (t15=2.967, p<.05) F7}8t%aL, CT+CBGOlA= 9 3HA
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(t1579.213, p<.00l) <7tk om, CT+PBGAAE 2 3} A (t16=8.541,
p<0l) F7F8FiY. LE e WEllAE CTG Xl CT+CBGE
CT+PBGA A 98} (f215=3.214, p<.05) A vEFRETh

& ke Fhdk
35
30 1
25 1
Shoulder
press 20 Pre
(kg) H Post
15
104
5 -

e CT+CBG

1) YMCA bench press

53 A YMCA bench presse] W3 <Table 20>, <Figure 8>
I 2l CTGE €% A 10.85+9.15reps, &% § 12.85+4.98reps® 2reps
Z7tekdar,  CT+CBGOAl= &5 A 1014%452reps, & %

14.42+588reps®  4.28reps =7l ow, CT+PBGIAE % A

—_
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14.14+9.45reps, <% % 15.85+8.70reps® 1.71reps %713t A v}

Table20. The Result of two-way repeated measure ANOVA of

YMCA bench press (reps)
Time
Group
Pre Post t
CTG 10.85+£9.15 12.85+4.98 2.021
CT+CBG 10.14+£4.52 14.42+5.88 7.331°
CT+PBG 14.14+£9.45 15.85+8.70 974

M=SD.
CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

YMCA bench press® Hit 2} 75 98 HEE Aol 23k oWz

BAe A= <Table 21>3 2t}

Table 21. The Result of two—way repeated measure ANOVA of

YMCA bench press (reps)
Source DF 5SS MS F-Value
Group(A) 2 81.333 40.667 423
Error 18 1729.571 96.087
Time(B) 1 74.667 74.667 5.499
AxB 2 13.905 6.952 512
Error 18 244.429 13.579
p< 05

YMCA bench press© L IF F9x7F YeEhUA] 9k, AlFE f9

do
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A7L GEA N, 35 AR A FrolF Aol vhehbA ergiet,

k%

18

15
ymca 12 7
bench Pre
press 9 1 B Post
(reps)

5

3

e
0 =
cT6 CT+CBG CT+PBG
Figure 8. The change of YMCA bench press

2) Push—up

a5 AEE push-upd WHIE=

<Table 22>, <Figure 9>¢} 7t}

CTG¥ &% A 557#097reps, &5 § 6.71£1.97reps= 1.14 reps S 7+3t

N3, CT+CBGOIA= & A 457+276reps, 6 F 8.85+4.22reps=

4 28reps

==

[s)

718t om, CT+PBGOIA % <

857+3.50reps®E 3.86reps = 7}3H53 o}
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Table 22. The change of push—up (reps)

Time
Group
Pre Post t
CTG 5.57+0.97 6.71+£1.97 5.3347
CT+CBG 4.57+2.76 8.80+4.22 47127
CT+PBG 4.71+2.36 8.57+3.50 3.993"
M=SD.
CT+CBG: Combined Training+Chicken

CTG: Combined Training Group,
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

Push-up® H # A5& 93 v

= <Table 23>3 7t}

Table 23. The Result of two-way repeated measure ANOVA of

Push-up (reps)

Source DF bS MS F-Value
Group(A) 2 2714 1.357 092

Error 18 265.286 14.738
Time(B) 1 100.595 100.595 76.818™"

AxB 2 20.333 10.167 7.764"

Error 18 23.571 310

p< 01, T p< 001

Push-up2 % b 592k YeERLA] k) +

iy

ol A



s Aeolzk yEhA @23, CT+CBGAIAE  #9 8HA (t16=5.334,
p<.05) F7tstlew, CT+PBGOIAI % #9]3H Al (tie=4.712, p<.01) F7}33
t}. 2E 7he] W3le A= CTG Wvk CT+CBGSF CT+PBGOlA 93817
(218=3.993, p<.05) ¥=A e

* Fk *
10 —
ﬂ 4
Push-up
(reps) g Pre
W Post
4
2 B
0 - e 8 e o —
CTG CT+CBG CT+PBG
Figure 9. The change of Push—up
3) Curl-up

259 AFE Curl-up® ¥3E= <Table 24>, <Figure 10>3 72t}
CTGE % 4 1442+4.89%eps, +& § 1857+3.10reps® 4.15reps < 7}3}
HaL, CT+CBGOlA & &5 A 1457+4.85reps, &5 $ 25.57+4.3%reps=
llreps =718l o, CT+PBGolA %= 2% A 14.28+4.71reps, &% 3

25.42+5.06reps® 11.14reps % 7}3FS3 v}
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Table 24. The change of curl-up (reps)
Time
Group
Pre Post t
CTG 14.42+4.89 18.57£3.10 10.234™
CT+CBG 1457485 2557+4.39 9.674™
CT+PBG 14.28+4.71 25.42+5.06 4.023"
M=SD,

CTG: Combined Training Group,

CT+CBG: Combined Training+Chicken

Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

Curl-up] B 2 A5 A3 HE=A

<Table 25>3 7t}

o o% ol MR Arhs

Table 25. The Result of two-way repeated measure ANOVA of

Curl-up
Source DF bS MS F-Value
Group(A) 2 112.333 56.167 2.038
Error 18 496.143 27.963
Time(B) 1 806.095 806.095 58.072""
AxB 2 112.048 56.024 4.036™
Error 18
“p< 01, 7 p< 001
Curlup® 2% 3 Folhs vhehbA @gkAuy, AR, 3548 a ol
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A B F9F Aot vewt. &% d-Fo ARSAS
Froet Aolzk yERUA] egkal, CT+CBGOIA = 98 A(t16=10.234,
p<.001) Z78Fd o, CT+PBGAIA = 2] 31 A (116=9.674, p<.001) <713}
Fk. 2F He] WA= CTG Bud CT+CBGSH CT+PBGOlA 93}

Al (f15=4.023, p<.05) A }eERSIC}

A3 CTG=

Hddk Hkk *
30 4
25 1
Curl-up 20 '
(reps)
15 /7
]
|
10 1
|
(AT
.~ - i H
e = i g #
CTG CT+CBG CT+PBG

Figure 10. The change of Curl-up

4. 5 A A9 W3}

1) TC

I8 AEE TCe W <Table 26>, <Figure 11>% Zt} CTGE

5 A

_48_

A 192.57+30.25mg/de, & ¥ 192.00£17.54mg/d0= 0.57mg/de 743}




N3, CT+CBGOIA &= & & 195.85+33.60mg/dl, <& F 180.00+24.52mg/

W2 15.85mg/dl A3 o™, CT+PBGAIAM = & 4 213.85+30.59mg/dX,

$% 5 182.42+23.99mg/d0= 31.43mg/dl 7435 Th.

Table 26. The change of TC (mg/de)
Time
Group
Pre Post t
CTG 192.57+30.25 192.00+17.54 5.558"
CT+CBG 195.85+33.60 180.00+24.52 8.667"
CT+PBG 213.85+£30.59 182.42+23.99 5.124"
M=SD.

CTG: Combined Training Group, CTCBG: Combined Training+Chicken
Breast Group, CTPBG: Combined Training+Pork Breast meat Group

TCS HE A AFE AT WBSFe] 9F olAMFR MY Ane

<Table 27>3 7t}

Table 27. The Result of two-way repeated measure ANOVA of

TC
Source DF SS MS F-Value
Group(A) 2 735.571 367.786 309
Error 18 21392.000 1188.444
Time(B) 1 2672.024 2672.024 8.898"™
AxB 2 1666.333 833.167 3.775"
Error 18 5405.143 300.286

_49_
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b

TCx 2% 1 froxte ey @A AJRE, 435 28 3 el A
B f98 zelzb yERth 2% A-Fo ASHE Ay CTGE fo
3t 2ol 7h YpERUA] 229k, CT+CBGO A= 9] 31 A1 (t1,6=5.558, p<.05) 7
CT+PBGOIAE #9847 (t16=8.667, p<.0l) #AA3dct 2&
kel WslolAE CTG Htl CT+CBGOIA 2817l (f2)5=5.124, p<.05) =
A dErskew, CT+CBGOl Hlgke] CT+PBGOIlA 9] 8 Al (£215=3.967,

p<.05) A e

240 -
200

TC 160
(my/de)

Pre

120 H Post

11

40

CTG CT+CBG CT+PBG

Figure 11. The change of TC

2) TG
a5 A AW TG ¥W3l= <Table 28>, <Figure 12>3 #t}. CTGE
& A 64.71£1651mg/dl, =& F 68.00+40.82mg/dl = 3.83mg/dl < 7}3F

i, CT+CBGOIA & & & 112.00468.27mg/dl, <& % 101.85+61.90mg/dl
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2 11.15mg/de #A3skl e, CT+PBGOA® & H 126.00+29.93me/dY,

6§ 93.71+£18.45mg/deE 32.29mg/de 7HA3FS T

Table 28. The change of TG (mg/de)
Time
Group
Pre Post t
CTG 64.71+16.51 68.00+40.82 1.339
CT+CBG 112.00+68.27 101.85+£61.90 2.522"
CT+PBG 126.00+29.93 93.71+18.45 8.643™
M=SD.

CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

TG W A AFE AT WBEF] oF ojAMFRA Anpe

<Table 29>} 7t}

Table 29. The Result of two-way repeated measure ANOVA of

TG

Source DF N MS F-Value
Group(A) 2 14042.714 7021.357 2.107

Error 18 59977.857 3332.103

Time(B) 1 85.714 85.714 3.563"

AxB 2 157.28 78.64 3.951"

Error 18 602.00 33.444

" p<.05

TGE 2§ b A7k e SR, A 4 g kel A
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@ Aolsh ehdth $F A9 AFAF 29 CTGAAE 9
27 YRR ki CT+CBGEF CT+PBGOlA = 19 8 A (t16=2.522,
p<.05; t16=8.643, p<.001) AastATt. 1F HY] WdA= CTG Bt

CT+CBG9 CT+PBGO A £ 8} Al (£215=3.981, p<.05) wtA ERS:

* dkdk
150 4
120
TG - )
[ mg,/de) ' : re
m Post
&0 ]
I
30 1
| .
|- i
g - —
cTG CT+CBG CT+PBG
Figure 13. The change of TG
3) HDL-C

53 AJFE¥W HDL-C9 W3l <Table 30>, <Figure 13>3} 2t}
CTGy &5 7 4728+11.01mg/de, & $ 51.03+9.66mg/dl= 3.8mg/dl <
7} 3L, CT+CBGOl A= & A 49.00£9.39mg/dl, & ¥ 57.14+14.63mg
/d0Z 814mg/db S 7Vl e, CT+PBGAIA = 5 A 47.85+13.68mg/dl,
5 F 59.42+14.71mg/d0= 11.57mg/de Z 7131t
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Table 30. The change of HDL-C (mg/d0)

Time
Group
Pre Post t
CTG 47.28+11.01 51.03+£9.66 2.003
CT+CBG 49.00+9.39 57.14+14.63 4.331°
CT+PBG 47.85+£13.68 59.42+14.71 5.324™
M=SD.

CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

HDL-CO) Bt 3 A%< §18 wu2ge] oa ol gmzgPae] Aup:

<Table 31>¥ #t},

Table 31. The Result of two-way repeated measure ANOVA of

HDL-C
Source DF SpH MS F-Value
Group(A) 2 296.714 148.357 1.542
Error 18 4922857 213.492
Time(B) 1 85.714 85.714 13.563"
AxB 2 157.286 78.643 8.951°
Error 18 602.000 33.444

T p< .05

HDL-C= 15 b fo2b7h vephubA] kA wt, A, 45208 8 ol
A B e Afelzh e
& A-Fo AFAST Ad CTGE fo47E glsler), CT+CBGS
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-

CT+PBGI A= $93 Z7Ht15=4.331, p<.05; t16=5.324, p<.01) 7} }Ewt
ot 2§ o] W AE fo3 Hol7b ey O (Fr5=3.8%4, p<.05),
CTGel W3kl CT+CBGSF CT+PBG7F w9 3HA =4 veEbst

70 4
60 -
50 <

pré
worc 997

B post
(mg/dl) _ |

20 4

10

O 4 : r - - .
CTG CT+CBG CT+PBG

Figure 14. The change of HDL-C

4) LDL-C

83 A@dE LDL-CY WEE <Table 32>, <Figure 14>3 7t}
CTGY €% A 115.14434.13mg/dl, <% 5 104.00£20.90mg/d0= 11.14mg/
de

LN

2393, CT+CBGolAE % A 112.14+2765mg/dl, <%
109.00£14.96mg/d¢ = 3.14mg/dl #HAE P oW, CT+PBGIAME & A

—_

127.85+17.17mg/de, -5 % 107.71£13.00mg/de= 20.14mg/de A3} T
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Table 32. The change of LDL-C

(mg/d0)

Time
Group
Pre Post t
CTG 115.14£34.13 104.00+20.90 1.345
CT+CBG 112.14+£27.65 109.00+£14.96 974
CT+PBG 127.85+£17.17 107.71+£13.00 3.667"
M=SD.

CTG: Combined Training Group, CT+CBG: Combined Training+Chicken
Breast Group, CT+PBG: Combined Training+Pork Breast meat Group

LDL-COl BF A 4%S 18 #5340 o3 ojumgre Axe

<Table 33>¥ 7t}

Table 33. The Result of two-way repeated measure ANOVA of

LDL=C
Source DF bS MS F-Value

Group(A) 2 562.429 281.214 395

Error 18 14276.714 793.151
Time(B) 1 1382.881 1382.881 6.141"

AxB 2 506.333 253.167 1.124

Error 18 4053.286 225.183

" p<.05

LDL-CE 1% 1§94} dehda ergkan, AW 597471 ek

9 AT AR A A e fol g zkol 7 yEREA] %kt
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Figure 15. The change of LDL-C
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Vi. 4 &

B oAFE AXEE 30% ©14e 20t nwr S o R 8Fte &
G5 A CTGS CT+CBG 2 CT+PBGe #lo|7} AlF, AAWE, =4
F 9 Ho2g, 27 dFAA wigd vAE 9FS Lo} 2 4
I e e AES A
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