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ABSTRACT

Effects of Active Rest Measures on Lactate and pH of

Men Participating in High Intensity Exercise

Han, Eun—Sang
Advisor : Prof. Seo, Young—Hwan
Department of Physical Education,

Graduate School of Chosun University

High—intensity exercise required by modern people is a cause of
acidification of the body due to excessive exercise fatigue and a decrease in
pH wvalue due to the rapid increase of the fatigue substance Lactate.
Cool—down is used in the field as a method to reduce the fatigue of the
exercise, but this also does not deviate from the concept of recovery after
exercise, and the measurement of pH 1is a blood vessel Invasive
measurement method. Therefore, as a recovery method during exercise, it is
more effective for recovery of exercise fatigue and prevention of body
acidification due to high intensity exercise compared to intermittent
treatment of active rest to promote aerobic metabolism of high intensity
interval method and Cool—down, a traditional active rest of high intensity
exercise. And the relationship between the Lactate and pH concentration and
the reference material of training program development, and it is considered
that it is necessary to present the usefulness of the non—invasive
measurement method of pH test. In this study, 28 males in their 20s and
30s were screened into 14 intermittent groups and 14 cool—down groups.

Lactate and pH were measured four times for each exercise period using a

Collection @ chosun



cross fit, a representative high—intensity exercise, and the results are as
follows.

1. As a result of examining the difference between Lactate by
measurement time of the two groups, at 2" (p <.001), 3 (p» <.001), and
4™ (p <.05) showed significant differences except 1% (p >.05) between the
two diagnoses. The effect of restoring exercise fatigue was found to have
an interaction effect between period (p <.001), period * group (p <.05)
and group (p <.001).

2. The pH was at 2" (p <.01), 3% (p <.01), showed significant
differences except 1% (p >.05) and 4" (p >.05) between the two
diagnoses. The effect of preventing acidification on the body was found to
have an interaction effect between the period (p <.001) and the group (p
<.001), excluding the period * group (p >.05).

3. Lactate and pH are negatively correlated with 15 (p <.01), 2™ (p
<.001), 3" (p <.01), and 4™ (p <.001) during the same period.

In conclusion, the intermittent treatment of active rest is more
effective in recovering exercise fatigue and preventing body acidification
than in cool—down treatment. In addition to the fatigue recovery effect,
it is thought to be able to develop an effective exercise program that
prevents body acidification, and it is also considered to be easy to use

non—invasive measurement for efficient measurement of body acidification.
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Figure 1. Wall Ball Figure 2. Kettle bell

Figure 3. Box Figure 4. GHD Machine
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Wall Ball Shot

Figure 5. Wall Ball Shot
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Box Jump

Figure 6. Box Jump
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Dead Clean

Figure 7. Dead Clean
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GHD Sit—Up

Figure 8. GHD Sit—Up
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Jogging

Figure 11. Jogging
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Jumping—Jack

Figure 12. Jumping—Jack
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Step Box—Step Up

Figure 13. Step Box—Step Up
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Semi Pitch

Figure 14. Semi Pitch
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Slow Burpee Test

Figure 15. Slow Burpee Test
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Skate Hop

Figure 16. Skate Hops
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A 27 A

B A= G-Power 3.1 X EIIWMES ARES}e] Tail — Two, p — 0.7, a —
0.05, Power — 0.9% AAsto] Ab&Eet AFgid=te] 28 ¢+ 7+

A
ol ¥ BFLE GFIA AAE HARA~ I AEd 39 55 F2l 2
22

Aoz 4 stk

Aol FAdd EE dRES ARASAOlA Lactate(3mmol/L ©]38}) €}
pH(7~8Point)e] A7 7|FAl Fsh= tidAwks AdEste]  Intermittent
Group 143} Cool—down Group 1472 W3 AFgabate] Al
A SAemes AFId AT, AAES SASAGT 2 wWE A=

<Table 2>3 Zt}.

ut
411
r>~
rx

<Table 2> Physical Characteristics of Subjects M=£SD

Item Age Height Weight BodyFat Lactate pH

Group (yrs) (cm) (kg) (%) (mmol/L)  (point)

I“tgrm“tem 975  177.67 776  16.22  2.02 7.43

oub +465 +562 +£11.43 +3.87  +.51 +51
(n=14)

Cool—down
G 27.14 177.92 74.16 16.87 2.06 7.57
e +48 551  *£7.02 365 *.46  *.51

Values are meanzxstandard deviation,
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<Table 3> Process of Study

Selection of Subjects

- 20~30 years man(n=28)

- Group Selection : Intermittent Group(n=14), Cool—Down Group(n=14)

l

Test

- Physical Characteristics (Height,

Weight, Body Fat%)

- Measurement Factor (Blood Lactate, Potential of Hydrogen Ions)

l

Program

Intermittent Group

Cool—Down Group

- Exercise Form : High Intensity
Cross Fit Exercise

- Main Exercise Intensity :
HRmax 70~80%

- Active rest Intensity :
HRmax or less 40%

- Measurement Sequence :
Intermittent Group(Convergence of
Exercise and Active rest)

- Before the exercise = 1%
10min/3min = 2™ = 10min/3min
= 3 = 10min/3min = 4%

- Assignment time :
High Intensity Exercise 30min
/Active rest 9min

- Exercise Form : High Intensity
Cross Fit Exercise

- Main Exercise Intensity :
HRmax 70~80%

- Active rest Intensity :
HRmax or less 40%

- Measurement Sequence .
Cool—down Group(Separation of
Exercise and Active rest)

- Before the exercise = 1% =
15min = 2™ = 15min = 3 =
Active rest 9min = 4"

- Assignment time :
High Intensity Exercise 30min
/Active rest 9min

!

Statistical Processing

Collection @ chosun
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EoAqto] AMEEH X2l GFIAY e HARA

e
l.i
i)
1o

o)
)

)
o
i
N
N
o
>

ATE BAFsta, A=AZ 10 o] FAEA e A2 s
F& ol A ZFE A}, Intermittent Group®} Cool—down Groupd X213
I G FA RO A5 A

AT AR2 J FEEZEIPULE <Table 4> AAFH oW, 54

Z27:ME <Table 5>02 A AT

<Table 4> Cross Fit Exercise Program

Sortation Exercise Program Intensity Time

Warm-Up | - Stretching & Jogging 10min

- Wall ball shot
50 raps/3-9kg Wall ball

- Box Jump 70~80%
Main 50 reps/16-32inch Box /HRmax )
' 30min
Exercise | _ Dead clean
30 reps/Double bell/8-24kg Kettle bell | © Round
- GHD Sit-up
40 reps/GHD_machine
- Intermittent Group
. After the Rounds done, Active rest 40% or less _
Active rest dmin

- Cool-down Group /HRmax

Main exercise done, Active rest

_35_
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<Table 5> Active Rest Program

Sortation Active rest Program Intensity Time
lst
- Jogging (1 min) i
3min
- Jumping-Jack (20 sec)
Intermittent | — Step Box-Step Up (30 sec) gnd
Group - Semi Pitch (30 sec) Smin
- Slou Burpee Test (20 sec) .
31”
- Skate Hop (20 sec) 40% 3min
or less
) ) HRmax
- Jogging (3 min)
- Jumping-Jack (60 sec)
Cool-down | — Step Box-Step Up (90 sec) 18t
Group - Semi Pitch (60 sec) 9min

Slou Burpee Test (60 sec)
Skate Hop (90 sec)

Collection @ chosun
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E.

||\

=T

w AT A 71249 AAH 543 Lactate B pHS Al AHEE =

2 AKX = v <Table 6>9F 7).

<Table 6> Measuring tool

Instrument Measurement Country Item
Biospace BSM330 Korea Height
Biospace InBody 370 Korea Weight, Body fat%
Lactate Pro2
ARKRAY, Inc Japan Blood Lactate Test
(LT-1730) Meter
pH Indicator ;
Mayitr China Potentlal_of hydrogen
Test Strips ons
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F. SAA g

Hooddge g B2 5 AE9 98l G-Power 3.1Z2aS E&) Tail
— Two, p — 0.7, a — 0.05, Power — 0.9% AAs] 2r=3 Z+ oo &
oo 149 dAslt 8% AEE SPSS Window ver. 24.02.%
SAAY sy BE A e FA4 TFAA(MESD)Z Al Al s o

Zb Al7] "2 Lactatest pHO| e W AoldTE flshe] SHERE t—test

o
3
K
-
N,
e
1o
Mo
offt
&
fr
H
to
dg
W,

(Independent Samples t—test)E A &
A s AW aRFS ek WS4 EAHEA] (Repeated Measures
ANOVA)S Arlstalen, AA 2dst A A vZEEe &84S A ¢
3l Lactate®} pHZFe] 334 (Correlation Analysis)

(Negative Correlation) & Ittt BE A4 fod4s AAHLS

a=.052 3} ).
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HF 43 SAE Tl vuddsiglon, o mE A vad g

A. Lactate(¥& YZ% 3 &) W3}

1. & A< 3 Lactateo] H3}t

T Ao 7z} A]71¥H Lactate®] Independent Samples t—test Zi}= &
<Table 7>, <Figure 19>°=% AA3}N . Intermittent Group? 1%+
2.02+£.51, 2" 8.4+1.44, 3" 9.9+.69, 4= 11.63+2.04% A7) ¥ W3}
£ Hom, Cool-—down Group?l 1%+ 2.06+.46, 2" 14.5+1.52, 3"
19.07£1.96, 4™ 13.5242.65= WHIE W F Hok F 1%(p>.05)5 AL
2"(p<.001), 3"(p<.001), 4™(p<.05)°lA F<le War} = Aoz el

45 FA AAHR e *F vER 35 adE FHstr] A8 7 A
9] LactateZ Repeated Measures ANOVAR #4413t Aup= t}e<Table 8>
o2 AAETE  Intermittent  Group$t Cool—down Groupe] Al7]  ZF
(p<.001), AI71={ 7H(p<.05), H& Hp<.001)= freJg+ &35 Wk
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<Table 7> Independent Samples t—test of Lactate

M=£SD

Lactate

(mmol/L) =

2nd 3rd

4th

Intermittent
Group
(n=14)

2.02£.51

8.4%+1.44

11.63£2.04

Cool—down
Group 2.06+.46
(n=14)

14.5%+1.52 19.07£1.96

13.52+2.65

t —.232

—10.868 —16.451

—2.116

D .818

.000™ .000"

.044"

Values are meanzxstandard deviation, *p<.05, *#*p<.001.

1st 2nd

3rd 4Ath

35

e 1.G
= C.G

Figure 19. Changes in Lactate
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<Table 8> Repeated Measures ANOVA of Lactate M=£SD

Lactate Type II Sum of F
(mmol/L) Squares P
Time 1680.525 440.033 .000™
IS TimesGroup 26.015 6.812 015'
roup
Error 99.296
Group 518.15 193.464 .000™
Between
Group
Error 69.635

Values are meanzstandard deviation, *p<.05, #*xxp<.001

_41_
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B. pH(AIA| M43} ox)e] W3}
1. ¥ A 3+ pH| W3}

T Hde Z+ A7 pHO Independent Samples t—test A¥}+= T
<Table 9>, <Figure 7>9° =2 A A&} T}

Intermittent Group?] 15'% 7.43+.51, 2" 6.43+.51, 3% 6.36%.49, 4"
6.14%.66= 21718 W3S Hon Cool-down Groupd 1°%%= 7.5+.51, 2=
5.64+.84, 3= 5574.75, 4= 5.64+.74% WEE Ho] F AT 7 15(p>.05)
oF 4M(p>.05)5 ALl 2M(p<.01), 3"(p<.01)olA Fost W7l dE Aoz
LHERSETE

2. AA A3} o 5z

d5d FAo AAEHe & AlA S dtansE sl 98 7oA
ko] pHE Repeated Measures ANOVAR F43 A= thS<Table 10>
= AA 83T

Intermittent Group®} Cool—down Group2] Al7]*3¢ IH(p>.05)S #|<] 3

A7) ZH(p<.001), A 7Hp<.001)9] H9o3t 32 H},

o
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<Table 9> Independent Samples t—test of pH M=%SD
Lactate - nd d th
(mmol/L) 1 2 5 4
Intermittent
Group 7.43x.51 6.43%£.51 6.36%.49 6.14%.66
(n=14)
Cool—down
Group 7.5+.51 5.64+.84 5.57x.75 5.64%.74
(n=14)
t —.366 2.981 3.24 1.876
D 714 .006™ .003™ 072
Values are meanzstandard deviation, **p<.01
16
16
14
14
12
12
10
10
743 g —I16
8 43 6.36 6.14 4 —CG
6
4
il
2
2
0
0
1st 2nd 3rd 4th

Figure 20. Changes in pH
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<Table 10> Repeated Measures ANOVA of pH M=£SD

Lactate Type I Sum F
(mmol/L) of Squares p
Time 32.064 69.431 .000™
Withi
o Time*Group 1.029 2.227 .148
Group
Error 12.007
Group 7.000 21.145 .000™
Between
Group
Error 8.607

Values are meanzstandard deviation, **%p<.001
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9] Lactate®} pHE=

C. Lactate®} pHe A#AAA
pHel H%H 24 wel B84 AN dd F Aw
Correlation analysisZd ¥+ the-<Table 11>2 2 A A5}t
&I 2% Lactate®} AlA| 2H4 3} pHe AAIAE E43% A3 A3k A
7] 8 15(p<.01), 2"(p<.001), 3(p<.01), 4™(p<.001)ol X EF H-2 23z
Al(negative correlation)”} &= ASZ YEMST
<Table 11> Correlation analysis of Lactate & pH M=£SD
1st znd 3rd 4th
pH pH pH pH
e r —-.510™ 161 .108 —.091
Lactate -
D .006 412 .b&4 .645
r .186 —.661"" —.636™" =277
211(1
Lactate -
D .343 000" 000" .153
r .095 —.442" -518" —.468"
3rd
Lactate
D .630 018 .005™ 012"
r .189 —.187 —.068 —.698™
4th
Lactate
D .334 .340 732 000"
Values are meanzstandard deviation, **p<.01, ***xp<.001
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B. pH(AIA| 2H43} oH)e] w3t

-

¢

AA A3 o el #EE o]Z o & pHi= AlA| 2k EFe] A HE ol FAE 9
Aol Wo} o= pHZF Faole skdhe WHY Ao 13k ow 1o
A, 1o HlsiA s AR AR HAC tigk A7 vE skt

BoAAqte] Aytg F Fu 7F pH WIS A HWE Intermittent Groupel 1%+
7.43+£.51, 2" 6.43+.51, 35 6.361+.49, 4= 6.14+.66% A7|E WIS
BRon, Cool-down Group 1%% 7.5+.51, 2" 5.64+.84, 3"
5.57+.75, A" 5.64+.742 WIE Ho F Hu 7F 19(p>.05)¢F 4"(p>.05)
5 Aleler 2M(p<.01), 3U(p<.01)olA frefet Wyt Q= AR YERRth =,

arad dAbgel gl HolAt nAEe] LA Lactatest nhR7EA R

(2001)&
pHe| W 3}x}o]
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