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Effects of Different Exercise Frequency
on General University Students

Abstract
Purpose: To investigate the effects of different exercise frequency on general university
students. Method: The subjects were 16 university students who had no exercise habits.
The protocol included Pre-test, Training and Post-test. The Pre-test was 500m test on
the rowing machine (Concept 2) . To separate 16 students on the basis of the average
watt of 500m pre-test. The A group did training 3 times a week while the B group
trained twice a week, both of them did the same training program (3 sets *10 SPM, rest
90s between sets) .Recorded the power (average watt), distance and heart rate. Collected
the blood sample 10 pl while the first and the last training day. The post-test was same
as pre-test. Result: The A group had been adapted to the training on their physiological
index faster than the B group, but both of them did not show significant difference. The
exercise performance between Pre-test and Post-test, the A group showed significant
improvement on the power of the rowing machine(+26.3 watt, p=0.003) and had been
faster on the rate (-6 sec, p=0.004). The B group also had significant changes, they had
improved the power (+30 watt, p=0.045) and the rate (-6.8 sec, p=0.03) . However, only
the A group showed obvious difference on the power of the last training (+22 watt,
p=0.028) . Conclusion: If the object is to have significant improvement on exercise
ability quickly, the exercise frequency must be 3 times a week or more. And while the
object is to get a long-term habit of exercise, training twice a week also helps people

improve their ability.

Keywords : High-Intensity Exercise, Rowing Ergometer, Lactate, Heart Rate
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HRmax) - % % & & 3 ~ M F @& 03 8 5 & B g ¥ 4
W RRE R FRE B R A YRR KA
Mof o~ B M 2o a4 qpdke s T s R R
A 2 LM F R A EE P BAEF L TN FRD
R R O - TR A O SRR
2oz R H Wiy 0 BOM K Ehit LN F R KM F e I
R A S R I S S R S A T
B G mE R AT EK D F 5 E X 60 A 4
50% - 70% HRmax ¢ ™ 35 & 7 § & & 5 & & ¢ L & B g #
R D EREME N DHER e (MEE-HFEFFT M
2 OH v TR~ op oW, 2012)
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% ¥ FyTEEIAMBERLE S LEFEUERE R
ToAFE LN L6 fi G REER Y E R R A LW

T
14
e
i3
4
s
i
pirt

L I N
2 S N AN - B -

Bl IR A o dkow R AT E 2 B F R T B K R

'
A

F R
T

FA kg £ AP

m
T
o
S|

A hH ANB A & 2 FEAFA VR EZ TR A
/% 3 BE A 2x[F o B A FH LR 31T o

%03-1 @ AT

fow & # (yrs) £ % (cm) % £ (kg)
A 22+1.4 166+8.0 64+15.2
B 21+0.8 161+5.2 61+11.9

19



m

=g

’

¥ 8 P HRBEEEH

%] 45 ] # &% (Rowing Ergometer Concept2)

EFK 4t B #] = # 5 p&¢ » #7 & (Diagnostic Biosen
C-line;EFK-diagnostic)

Fe 1l (HFos 2 F s AR FHHF-+F 3
fim 4 )

Polar ~ p* 4k ~ < g @ B + (Polar T31-Coded )

#F# f & E % RPE

20



B 3-1 x4 R # &
(Rowing Ergometer Concept2)

Bl 3-2 EFK L B #] & # 5 & 4~ 47 &
(Diagnostic Biosen C-line;EFK-diagnostic)
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B 3-3 Polar ~ gk ~ < g 0 R F
(Polar T31-Coded)
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¥

Fr ¥ %G EENR

BB BEEPRZWL > HEHEHA R
v iRl 5 500 mE| Ayl # RGP E > X R H AR R
7 0 2500 ma ok o FR o Tk &R FE W S ou B KR

% 1 RPEH # -

-3

D2 0 RO dF 52 3x10# - B R PF B 90s > & & X
i~ EHE P F (HR) - & &% - = (1x) 2 &
- & (3x) VR HFE L Ol (F H2F m R EE) A
25 pk (La) e #2 & (Glu) o 40 % 3-24%7 7 o

B FEREFRR

- i @ P 500m R @E o 2 KR4 P %15~ TA &

(E1-5-7min) > * 40 u |-

SR Y - Xz R EW ¥ - 2 % = = ¥ 710

i (Ix~3x) %2 &4 %574 4 (E5-7 min) -

S+

VR K- I REFEY S F - 2 % =X F10

% (1x~3X)% Yo% ¥ 5 5-74 4 (E5-7 min) » % 50 I

) % ow ik ik B 500mB R H 2 P ¥ 1574~ 4 (EL-5-7

min) » x40 ul-
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~ F SPSS18.0 & 7 % &~ 47 » ¥ 2 Sigma plot8.0
B S B O A s wprEX - B - RPE PR E
N IR A

)
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S
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o I

MR iR R At TR R E TR OB E SRR R - XY R
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PEF REFAWauB
oo PREH BRI RRE (BRF B F)

OBl (5 P X 4y op % ik 500m 2 F R A R A L EFRF 2T

=
W

&
T

P H O F A o U At LAY W R P A-B

AR ERFRASFEARFTLARE O Ha BEELS T

ARl ASBA Eha BB RFEAGT P LE
MR R A Lt B R AT w18 R AL R

P A PR (p<0.05) 2 = F (p<0.05) ¥ W ¥ £ B > B & -

Pt P B (p<0.05) % ## F (p<0.05) & | & ¥ £

5

2EAS F DY RS A REH Ao R 4-1 k 4-2 AT e

% 4-1 & =@ ~ {3 B # ik 500m pF R (S)

A e B =&
A P 130.2+12.5 130.5+11.1
s Bl 124.2+12.5 123.7+11.5
Diff. -6.0* -6.8*

*% o B ¥ £ B (p<0.05)

4 04-2 A wmw o~ t Rl Rl %k 500m # F  (watt)

A x B
B 168.3+62.5 163.5+41.1
& P 194.6+73.8 193.5+52.9
Diff. +26.3* +30.0%*

% 0 ¥ £ 2 (p<0.05)
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Fo8 PRH#F

FE LR ALET > FFHR I AEFP - KR
6 = Al E s Al ¢ R 3x10 # 2 T S x4
W % 282.0+125.3 watt~292.5+x130.9 watt~303.5+x135.0 watt-
318.9+126.7 watt ~ 302.0+£130.5 watt ~ 304.9+£134.3 watt -

500 -
400 -

300 - }
200 -
100 ~

0 Y

first second third forth fifth sixth

Power (watt)

Day

B 4-1 A%l pls R RH F T 0 E e kA
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BELSKE A2HA 0 FEP R 2K AR - H PR

4 & e B e F &P s 4y Rl &k 3x10 # 2 T s Fop] A on

v

= 246.1+70.6 watt ~ 243.6+55.5 watt - 247.6+56.2 watt ~
256.0+52.0 watt -

500 -
400 -

L1 ]

200 -

Power (watt)

100 +

0 T T T T
first second third forth

Day
Bl 4-2 Bl sl Bl @ &y R F T o w e kA

d o3 2 ROHE F A #F o BRVRITET RS B F R

& &

i
Fo B hg- ZPRLEFLRAB S BEEY LY
—izﬂ'ﬁﬁ%é‘ﬁii’aﬁ%]ﬂ'.ﬁ F e R LR L 36 watt> b = 4k
At KRB EFRLIEAETHEF (p>0.05) o B {5 - =
éﬁi_‘rﬁii’aﬁﬁlﬂzﬁ Fwm B EZ R L 48 watto B o 2B At

1

B R s AEHEF (p>0.05) » £ F A &= RPN R

i

(A

TR hER LR EHEY - SR - YRR G

g

AR+ BP 1A EXFEFRFDEE LA P oo
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BT - F R - AP RBE NS S A NS e
PR A LT ARN NS F G F SR e (p<0.05) o
Bafl @ ¥4 B b fdsFa e od ot 4-3

4 04-3 B m B F T mE s EE L (watt)

A & B =
Tr-1 282.0+125.3 246.1+70.6
Tr-end 304.9+134.3 256.0+52.0
Diff. +22%* +10
Tr-1 % - & 2" % > Tr-end & & - = 3 % > *%& 7 ¥ ¥ £ £ (p<0.05)
Axr btk HEIRPD Z2FHLREDN T EFLE @
R g E R YR A E A L 3 R hiE R SR
o 2 %R m*"'éﬁ,ﬁfuﬁééﬂﬂ? it o @ M F R M B &
A i A 2 P EFEEFLE R LEN DR AR - &
Bl o B2 SR F Y EN DR E g o AP E - R

ol 2 3 f
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¥ = &% P 3 RPE

% - x v H A¥x-Bez RPEpRP ¥ » 8k % 52 13.0£1.6°
m 6 — XA w2 RPE p % &~ #& P » % 52 13.7x1.2 %
13.721.6 > W fp >~ t# T FReF T a8l F L o
PR AtE AT A XDHREF 5 RPE p £ 4+ &%
v B A ®2¥ B ®2 RPE p ¥ 2 #cdpag 2 p £ 8B > 404
4-4 -
% 4-4 B o 3 3 RPE T 5 & &7 4 & X
A & B &
Tr-1 13.0x1.6 13.0+£1.6
Tr-end 13.7£1.2 13.7+£1.6
Diff. +0.7 +0.7
Tr-1 % - =& 2" % > Tr-end & & - = ?' %

B % AW 43 W 440 FHRBAESE S B X g

v 2 x| 4R xiﬁéfl M X%k B B AE R LR
—i»

H e o R kTR AL

3 g &

%2 RPE

PR A G MR e e Al F LB & iE 4 Whaley,

Mitchell, Thomas, Leonard and John (1997) # % i ) i@ #

N SR L A 1 RPEE'E&\Q”(’)? B oAp 2 o
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L PR BIRAFE

Ar s - I 3HRes - % (Ix) ~% =2 =t (3x) § 7
FPpem g T E A B G 2.120.7 mmol/l 2 5.0£1.4 mmol/l >
3x & 1Ix £ £ 5 +2.9 mmol/l (p<0.05) »5* & & & & 5 5.5%£1.9
mmol/l &t 3 A R4 & % 7 » 4 (E5) - & - X | eh iy -
xE % Z X R R FREAFTIEERMNALS B 17204
mmol/l ~ 4.9+1.3 mmol/l - 3x ¥ 1x £ £ % +3.2 mmol/l
(p<0.05) » s @ E & % P I R A KRB Y ¥ - & 4 (E7) 3
6.0£2.5 mmol/l> % - = 2 & & - Z R oo R P ERAHF TS

Bty PR EHEE 2 LB (p>0.05) o 4 & 4-5 AT e

% 4-5 Ay s i piimf TiEEEEL (mmol/l)

Training
1x 3X ES
Tr-1 2.1+0.7 5.0x1.4 5.5+x1.9
Tr-end 1.7+0.4 4.9+1.3 5.9%£2.0
Diff. -0.4 -0.1 +0.4

Tr-1 % - = 2" %% » Tr-end & (& - = 3 M

B® % - s - % (Ix) ~% = x (3X) § & 7
FPEEH T EE A B L 2.0£0.6 mmol/l 2 4.5+0.7 mmol/l -
3x ¥ 1x £ 2 % +2.5 mmol/l (p<0.05) - 5* ps & & % 5 5.0+0.9
mmol/l & 3R & x4 & % 7 » 4 (E5) - & {6 - R e % -
xR % Z X Of omon R F P AT ER AN 2.220.6

mmol/l ~ 5.2+1.1 mmol/l » 3x & 1x s L B2 42 +3 mmol/l
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I~y

(p<0.05) » B E 5 B3 F R IR KRB P ¥ ~ 4 (E5) &
5.9¢1.6 mmol/l> % - = 2 & & - T P R Hid R R HF LB

%t Ix~3x & & E5 Mg ¥ L 4 (p>0.05) - 4 4

% 4-6 Bl R it THmEeEEL (mmol/l)

Training
1x 3x ES5
Tr-1 2.0£0.6 4.5+0.7 5.0£0.9
Tr-end 2.2+0.6 5.2x1.1 5.9£1.6
Diff. +0.2 +0.7 +0.9

Tr-1 % - = 3" %% » Tr-end & & - = 2 R

B 4-5 %% 24T > A8 &£ RF ¥ N - xR
L % #F E 5 1.2240.6 mmol/l > & % - ~ = =X g 7 A 4 i
2.1+0.7 mmol/l 2 5.0+1.4 mmol/l > # & k4 # 7% 5 » 48
(E5) & 3/ & ~ & 5.5x1.9 mmol/l - B &= 8 % % 3 F 2 * & %
#F @R i 1.120.4 mmol/l » % - ~ = = § = ~» 8 5 2.0%£0.6
mmol/l 2 4.5+0.7 mmol/l > x4 # 5% 5 & 4 (E5) 3 f 3|
# * B 5.0£0.9 mmol/l -

T, ] fodm > @A E & 2 mmol/l
NI BN A C LI R

PR E A 2-4mmol/l o> A 3§ frE §F R E G &%

=
e R
&
®.
i

OO s U R

@

(s

Boeom E® R AEPFF AN KM HAEIT 4dmmol/l o &

= >d & % pEpEf2 ik & (Pansold, Roth and Zinner, 1982) -
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e

PR R FARLEREF RE > &> &F K G - Mader etal.
(1976) + 43 & B # f jmas & 1+ 2 o & & @ p P A2
Ammol/l 2+ > e i F R OER S TE o8 F Rk E PR
= PF s 5% Catecholamine Jk & + B > & @ & & < gt F o

A4

mohE - X R eh X FENE RS YT N L
> A-B & 2o g Egiaf THEP RG] 2F L3R
(p>0.05) > B 7 2 R f iFehs B H S &2 kA 4p ¥ h o Fp

A4 R @ AR R AR 0L o

10 -
[
8 C—1 Be

La(mmol/l)
—
—
—

R 1x 3x E5 E7
exercise after exercise

B 4-5 & &= X4 BF KR F - X PR

RS, B R
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B 4-6 % % »~ 7 H 5+ > A e 8 ?%?ﬁﬁﬁx?éﬁ— S =g

Ji

it % #F e i 1.3x0.6 mmol/l » A % - -~ xOpodE oA
4

mmol/l 2 4.9+1.3 mmol/l » = BEP IS o T M

[
‘/‘ﬁ
=N

N

4 (E7) i 3l & * & 6.0£2.5 mmol/l- B =

(o¢]
e
o

= B
% # E R 5 1.4x0.3 mmol/l» % - ~ = = f 7 & W 5 2.2+0.6
mmol/l 2 5.2+1.0 mmol/l » x4 # % 5 » 4 (E5) i f# 7|
B * B 5.9+1.6 mmol/l -

B
I

i - xyRaH PR g RET A P
TR REfAAREF RE o 2@ F R
R P AB A mhn AR T HERE LT
PR B 2R LR (p>0.05) o & uW #H A

K2R AR E R KRR E RS HERA K

R

"
¢
|

2
o d—

[e=

—=

2 B & 5% -

e

g

LB RS L BEHEF - X FEERBEDPDEFIEE R
p

ek o F R OAE AR - 2R R R E

Mo AR/ YR HRS TR Ad R R R YRS R

A e Eend 3 BUEGE B ERZxf FY G oA

BE o PRAEFEIBIARFFNER > T ALY RS K
3

BB R e A R iRV N AT AREE W
BB EFS xR B e R REYRREAE O OE RS
fe 38 ff B < B IR ot {8 o

Mo e R B B IR R T {@?]:".;4 *
BF OV RE S FRPAPBREES R NEF A D 2 E
2 Hollmann and Liesen (1973) # I % # & % & 4& % » » 5

fe B AX B A L % %A # - Weicker and Strobel (1994) ~ 4

N AR L RAM R EARS g R ET TR ER R
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exercise after exercise
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¥
4
2

U ®

o]

Ax s - 3R A% - = (Ix) ~% = = (3x) f 7 %2 &
MW %I A4 (E5) ¢hi & T @& A w5 5.240.7 mmol/l -
5.3x0.5 mmol/l ~ 5.1+0.7 mmol/l » & & - = 2" B » % 3
4.8£1.0 mmol/l ~ 4.7£0.9 mmol/l ~ 4.7£0.9 mmol/l -

Za KAt B LFR A BEF - X ZF K- R A
Ix ~ 3x ~ E5 = B pF B g £ B & w 2 -0.4 mmol/l ~ -0.6
mmol/l ~ -0.4 mmol/l > # 3 PF & B i T 5 EHa i F L

2 (p>0.05) = 4 % 4-7 #7537 o

2 04-7 Ay @Re T oEe £l (mmol/l)

Training
1x 3X ES
Tr-1 5.2%0.7 5.320.5 5.1+0.7
Tr-end 4.8+1.0 4.7+0.9 4.7+0.9
Diff. -0.4 -0.6 -0.4

Tr-1 % - = 2" 3% > Tr-end & & - = 3 %
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B®e% - =3 % &% - = (Ix) ~% = = (3x) g i %2 &
B % T A4 (E5) ehai T G A 8 3 4.7+1.3 mmol/l
5.1£0.5 mmol/l ~ 5.1+£0.6 mmol/l » & {8 - = 3" ¥ B » %] 3
5.1£0.9 mmol/l ~ 5.0£0.9 mmol/l ~ 5.0£0.8 mmol/l -

EaEHKRA tHRTFR B 2F - X2 K- R A
I1Xx ~ 3x -~ E5 = B @ F g a9 % B &~ w5 5 +0.4 mmol/l ~ -0.1
mmol/l ~ -0.1 mmol/l > #73 P & 8 x T 5 E B8 8 F 4

2 (p>0.05) s de £ 4-8 g o

% 4-8 By R i ETHmEsEEL (mmol/l)

Training
1x 3X ES
Tr-1 4.7+1.3 5.1+0.5 5.1+0.6
Tr-end 5.1+£0.9 5.0+£0.9 5.0+£0.8
Diff. +0.4 -0.1 -0.1

Tr-1 % - = 2" 3% > Tr-end & & - = 3 %

B 4-7 - B 4-8 % % » 787 > ¥ A% 2 B &2 7=
At T FRAY - XE RS- XVRF e BT EE
T EEFALARAAHENA DR B AEZE B EEF S
HHE A tHR T RFERETPEFLRE S 250 F R DX
FEEBERT AIDPRE T A A BT ES AL
¥ oo kAR E 4.4 mmol/l 2 6.1 mmol/l (The American
Diabetes Association, 2000) -

40



[
1 B=
7_
E
2
(O]
5
4
NN TN 1IN 1 1N 18
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exercise after exercise
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R 1x 3x E5 E7
exercise after exercise

W 4-8 A 23R s REL - TR BT IHEEREL

41



¥ 2 8 oo ope Xk

M

. v

A 2% - PRz & oo B F T EE SN G
134426 min''~ 14513 mint -~ 142415 min'! - & {5 - =& 3 #
Z K f oo BYF T s E P A u i 142+13 min'l - 148+14

min!~ 155+12 mint s 4 % 4-9 o F o

2 4-9 Ay R gk T i@ s ®E L (mint)

Training
1x 2X 3X
Tr-1 134+26 145+13 142+15
Tr-end 142+13 148+14 155+12
Diff. +8 +3 +13*

Tr-1 % - = 2" % » Tr-end & & = & 2 % » *& 7 & ¥ £ £ (p<0.05)

v

B % - 3 ez ®Bf g5t e F A w5 145£10
mint~ 149+11 mint+ 155+9 mint . & & - Z P R P = = §
s Bt X T 3 @ B A W 2 150+13 mint ~ 153+14 mint
156+12 mint > 4 % 4-10 #F 75 o

Hollmann and Rost (1982)™ % 3" % # & & & [ & 7 4
mmol/l & § B @ a4 3+ #HF £ (VOo2max) 2 ™ & » % R
AL PR NAEFE R ¥ & 50-70% VOzmax 1 W R P

B % ¢ i 140-150 minte @ 735 A~B=#& _3515‘;’?‘;‘—%@&:;9

Foot AN L AR AL EER VR L RY WG
% K~“%:”3§§:,;};Ej?:j\‘g—éc R R R4
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Bl Mo pb T @ E L (mint)

% 4-10
Training
1x 2X 3X
Tr-1 145+10 149+11 155+9
Tr-end 150+13 153+14 156+12
Diff. +5 +3 +1
Tr-1 % - = 2 % » Tr-end # 1 - = 2/ % » *% = & % £ £ (p<0.05)
Wl 4-9 % % A4 HF > % - TP HRMEAEEBEZX
x o w4 134+26 mint s 145+13 mint -~ 142+15

g s B 5

mint ¥ 145410 min'~ 149+11 min!~ 15549 min! . & = b

=R A Ot R LB R X RERA TR B F LR
(p>0.05) > 7 A X FH MPEER> 6 a4 L ET R
180 -
[ R
1 B=
160 1 - l l
£ 140
x
T
120 -
100
i H | B m
1x 2X 3x
Bl 4-9 & &2 % - P Hou B F T o E g R K
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Bl 4-10 % % 24187 @ A - I RPF AEE BE
Z & f s B F A W 4 142+13 min't s 148+14 min'?t -
155+12 mint = 2 15013 min! -~ 153+14 min! + 156+12
mint, &7 b At LEF RS EERDE - YR
PptE v A3 2 L3 (p>0.05) -

AW A A E BESOE - X EF RS- Y REF A
BAtHR L FR A2 Bled I Rh= = f FF A
Bk o gt 4 A B A Z S fF (3X) EORE F N b
(p<0.05) - # & B B & & ¥ 4L & & B 9 E R L G

= > & i 4 Neumann (1990) 4 & ehww B F A & - 0 p 3 H =

)

RN S R R R R

*

Y " <
F ot o H X

FE AR A2 R dE o DY F AR R R R YR

G By T 0 F @ B R R doa b A o

180 -

160 ) l l 1

140 +

1

i

HR(min™)

120 f
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