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Abstract

The purpose of this study was to evaluate maximal aerobic power and maximal
anaerobic power from legs muscle volume (LV) by using the bioelectrical impedance
analysis method. Subjects were 56 female physical education college students (about 20
years). Their average (SD) height and body mass were 159.1(4.4) cm and 55.4 (6.1) kg.
The index of maximal aerobic power was maximal oxygen uptake (VOzmax) and it was
converted to PWCmax. The index of maximal anaerobic power was instantaneous maximal
pedaling power (PPmax).

'The average of LV, VOzmaX, PWCmax and PPmax were 13.4 (1.5) kg, 2.296 (0.271)
/min, 224 (31) W and 587 (113) W, respectively. Relative index (PWCmax/LV and
PPmax/LV) were 16.7 (1.9) W/kg and 43.5 (5.8) W/kg.

The relationship between LV and VOsmax was significant (r = 0.644, p < 0.001).
56 subjects were divided into 3 groups from the ratio of actual VOymax per predicted
VOsmax based on the relation between LV, which were higher group (HG: more than
+5 %), lower group (LG: less than -5 %) and average group (AG: among +5%), respectively.
A hypothesis of this study was, HG shows lower PPmax/LV than LG, because of their
differences of the muscle fiber composition. However, HG showed significantly higher
PPmax/LV (p < 0.001) than LG. It was concluded that HG was highly trained in both

aerobic and anaerobic energy supply from the view point of legs muscle volume.
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Table 1. Physique characteristics of subjects.

height weight % fat LV

(n=56) (cm) (kg) (%) (kg)
mean 159.1 55.4 25.6 13.4
S.D. 4.4 6.1 4.6 1.5

LV: leg muscle volume

Table 2. Results of measured aerobic power index.

LV 2 5l S 412 VOmax 2 B L, FEMIE 5330
HOE5%X BN ORE (AG), FHED+5 %Ll Eo
Ao (HG) X OFRMED -5 %LU T D T A0
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HHEAEDED SN ICIHBIZ DT, post hoc test
& L CFisher D protected LSD%, HGELG D L Hk I
e 270, SEBBE O BYG ST 21T 12 fabs
OB EKREZT TS5 BRIGELI FRIETFY
fili LI HEAR 7 (mean+S.D.) T/RLIC.
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Table 212, MaeroPORI5ERE § %77 L 72, VOzmax
1% 2.296 £0.271 ¢/min, & T H 7o ) 41.6 43
m{¢/min/kg T & - 7C. netEl3322+24 % T H Y,
PWCmax 13224 +31 W, fAE H 72D4.0+£0.5 W/kg,
LVH1:h16.7£1.9 W/kgTh 12,

. . PWCmax .
VOsmax VOymax/BW | net E PWCmax VEmax HRmax RER
/BW JLV
(n=56)| (I/min)  (ml/min/kg) (%) (W) (W/kg) (W/kg) (I/min) (bpm)
mean 2.296 41.6 32.2 224 4.0 16.7 94.6 189 1.24
S.D. 0.271 4.3 24 31 0.5 1.9 15.6 9 0.08
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Table 3(2, ManaP® {#lll %€ #& # % /R L 72, PPmax
1$587 113 W, Ak H72H10.6% 1.6 W/kg, LV 7
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Table 3. Results of measured anaerobic power index.

+5 %L EDOHGIX19 AN, L5 %L TDLGIX
14 N &7 5 72 Figure 112, AG, HG, LGIZD v T,
LVEVO maxDBIFREZR LI, 1o, [MR R B
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gross
PPmax PPmax/BW  PPmax/LV PVmax OL
(n=56) (W) (W/kg) (W/kg) (rpm) (kp)
mean 587 10.6 43.5 202 5.9
S.D. 113 1.6 5.8 16 1.0

OL: optimal load

Table 4. Comparison of physique characteristics in 3 groups.

height weight % fat LBM LV
group (cm) (kg) (%) (kg) (kg)
160.3 53.7 24.0 40.7 134
LG (n=14)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 50 o Te A A ke
159.1 55.6 26.5 40.7 13.4
,,,,,,,,,, fewm o arse a5 s
158.2 56.4 25.6 41.9 13.5
HG (n=19)
3.7 5.7 4.7 4.0 1.5
results of one way 0.863 0.792 1.322 0.539 0.009
ANOVA ns ns ns ns ns
The scores above were F value.
3.5
y=10.120x + 0.691
3.0 A r=0.644
25 4 p <0.001
E 20 -
= o AG
g 15 - e HG
S alG
> 1.0
0.5 A
0.0 T T T
0 5 10 15 20

leg muscle volume (kg)

Figure 1. Relationship between LV and VOzmax
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Table 512, 3z NZNDH R T — Dl
TERE R LT 5 & O post hoc test DFE L2 7R L
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HMEOEI G TR U RIELIC. LIS - T, 2DEE
25T, HG (9.7£4.1 %) 131G (-12.0£4.3 %) (<
WREECE»-72(p <0.001). ZL T, VO;max
FHMEICH T, HGELGOBIZAH E L2376
L5 12 OO, VO max FE MK 2 36U THiKH -
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Table 5. Comparison of measured and estimated parameters of aerobic power in 3 groups.

VO,max . measured .
. ratio . VEmax HRmax RER
measured estimaed VO;max/BW
group (I/min) (I/min) (%) (ml/min/kg) | (I/min) (bpm)
2.017 2.294 -12.0 37.9 92.5 191 1.29
LG (n=14)
0.186 0.193 4.3 3.5 13.8 7 0.08
2.278 2.294 -0.8 41.1 88.3 189 1.22
AG (n=23)
0.188 0.174 2.4 3.1 14.2 11 0.08
2.524 2.301 9.7 44.9 103.7 189 1.25
HG (n=19)
0.212 0.176 4.1 3.7 15.2 9 0.06
results of one way 27.14 0.009 150.1 17.60 6.173 0.365 3.992
ANOVA * %k % ns * k% * k% * % ns *
7.219 13.33 5.507 2.211 1.624
post hoc test (LG:HG) - -
3k kR % sk ok % sk ok * ns
PWCmax
net E PWCmax
/BW JLV
group (%) (W) (W/kg) (W/kg)
31.7 191 3.6 14.3
LG (n=14)
2.3 28 0.4 1.3
33.4 229 4.1 17.1
AG (n=23)
2.6 23 0.3 1.4
31.2 241 4.3 18.0
HG (n=19)
1.6 23 0.4 1.2
results of one way 5.696 17.80 15.30 29.16
ANOVA * %k *k * %k k *%k
0.682 5.249 4.958 7.877
post hoc test (LG:HG)
ns sk sk ok ok skook sk skosk

The scores were F value and t value. significant level; *p < 0.05, **p < 0.01, *** p < 0.001
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ERTOMEFEDHREZRLTHY (LT O X+
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RLTCEIIS, grossPPmaxDIVH 729 1250 THG
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Table 6. Comparison of measured and estimated parameters of anaerobic power in 3 groups.

grossPPmax . measuredPPmax
K ratio PVmax OL
measured estimaed /BW JLV
group (W) (W) (%) (W/kg) (W/kg) (rpm) (kp)
540 586 -7.9 10.0 40.1 197 5.6
LG (n=14)
110 93 10.6 1.3 5.0 20 0.9
582 586 -1.0 10.4 43.1 199 6.0
AG (n=23)
118 84 11.7 1.6 5.5 12 1.2
627 589 7.1 11.2 46.6 210 6.1
HG (n=19)
103 85 13.1 1.7 5.4 13 0.9
results of one way 2.536 0.009 6.460 2.198 6.129 4.398 1.061
ANOVA ns ns %% ns %% % ns
3.621 3.581 2.176
post hoc test (LG:HG) - - - -
3k koK 3k ok ok *

The scores were F value and t value. significant level; *p < 0.05,
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2
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3 0 AG
o
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0 T T T
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leg muscle volume (kg)

Figure 2. Relationship between LV and PPmax

net PAPmax (W)

3k p < 0,01, *** p < 0,001

1,000
y=45.9x - 254
860 r=0.691
p < 0.001
600 - on.o
e 0 AG
L
400 - o *HG
) L 9 olLG
L] oog S
200 o
0 T T T
0 5 10 15 20

leg muscle volume (kg)
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Figure 312 PWCmax & PPmax (gross, net) & O [
BBRLI WTNOMIC A Z A AR A EE
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p<00l). 2N ZNDLVdHI2H T DR % Figure 4
LR LTS, grossPPmax/LV Tlxr = 0.303 D F & H
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Tldr =-0.096 DR T CHBIRELE Lo 70 L,
PWCmax % & () PWCmax/LV (2 &5 THGIZLGI(C

WREEICE» 512 (Table 5). LA 5T, Fxgure
3725 Figure 4 DG I 50 THGIZAHIZ LG X
i I VAT R Y Y R
1,000
y=231x+71.5
_— r=0.621
g p <0.001
s 600 -
§ o AG
@ 400 - oHG
S alG
200
0 T T T
0 100 200 300 400
PWCmax (W)

Figure 3. Relationship betweenPWCmax and PPmax
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e Q:gﬁo
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O T T T
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60
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40 - oe
o &£
30 oo '} 0 AG
ﬁ’ &6 e HG
20 e % . alG
10 A
O T T
0 10 20 20
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Figure 4. Relationship between PWCmax per LV and PPmax per LV
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BT D 2 M DR RAEALI A 3o\ TFT e 23 B
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