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Evaluate Maximal Aerobic and Anaerobic Power from Body Fluid Volume
Estimated by Bioelectrical Impedance Analysis in Active Female

AL FEE
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Abstract

The purpose of this study was to confirm a utilization of body fluid volume measured
by the bioelectrical impedance analysis method for evaluate a maximal aerobic power and
a maximal anaerobic power. Subjects were 65 female physical education college students
(about 20 years). Their height, body weight and %Fat were 159.3£5.1 cm, 56.57.1 kg and
25.1+4.3 % (mean + S.D.), respectively. )

The index of the maximal aerobic power was a maximal oxygen intake (VOzmax)
and that of the maximal anaerobic power was an instantaneous maximal isokinetic leg
extension power (Pmax).

The relationship between total body fluid volume and \'/Ozmax was significant (r =
0.758, p < 0.001). 65 subjects were divided into 3 groups from the ratio of actual VO;max
by predicted VOzmax based on the relation between total body fluid volume, which were
higher group (HG: more than +5 %), lower group (LG: less than -5 %) and average group
(AG: among +5%), respectively.

As the results, LG showed significantly lower VEmax (p < 0.001) and significantly
higher respiratory exchange ratio (RER: p < 0.001) than HG. Pmax was not significantly
different when compared with HG and LG. A hypothesis of this study was, HG shows
lower Pmax divided by leg fluid volume than LG, because of their differences of the muscle
fiber composition. Thus, that tendency was not observed.

Leg fluid volume indicated higher correlation with Pmax (r = 0.650, p < 0.001) than
the maximal leg extension strength (r = 0.510, p < 0.001). Therefore, body fluid volume is
useful for the evaluation for maximal aerobic power and maximal anaerobic power from the
view point of a muscle potential despite the muscle fiber composition.
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Table 1. Physique characteristics of subjects.

height

weight

% fat

LBM

girth

right thigh

thickness FF Area

mean
S.D.

159.3
5.1

56.5
7.1

25.1
4.3

42.2
4.5

53.1
4.6

9.3
3.7

179.6
33.7

(cm)

right arm

(kg)

(%)

(kg)

(cm)

Table 2. Means and S.D. of fluid volume.

left arm  (both arm)

trunk

right leg

left leg

(mm)

(both leg)

(em?)

total

mean
S.D.

1.5
0.2

1.4
0.2

2.9
(0.5)

13.3
1.4

4.8
0.6

4.7
0.6

9.5)
(1.1

25.7
2.9

Table 3. Measured parameters of the aerobic power.

VO,max VO,max/BW|

VCO,

RER

VEmax

HRmax

(1

mean
S.D.

2.467
0.404

44.1
4.9

2.905
0.472

1.18
0.10

97.7
18.6

197
10

(V/min)

(ml/min/kg)

(V/min)

(V/min)

(bpm)
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Figure 2. Relationship between total fluid volume

TARENI (r=0.758, p<0.001). ZDORIHHE
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R ERTORRTH 2.

5) BMKDEHILHF-BRBRERERAED L
{8 - THIBE DB

%512, LG-AG-HGO3 Mz N F N OFE - &
RHLRLE, 20800 MT %6 & O Fisher’s LSD O # S 7 71
L7 HGIRLGIZH A, FREICHEPEL (p<0.01),
Yfat 237\ (p<0.001) #EHEL 72 L2 L, LBM
SR SY WA LN 72 AR
FFAT 2323 A 517 512 (HG:179.0%30.3 cm?,
LG:178.2+35.0 cm?).

SU=NR «/\7J\/\ =

and VOzmax
Table 4. Measured parameters of the anaerobic power.
force
Fmax  Fmax/BW| Vmax Pmax P maxBW
0.2m/s 0.7m/s 1.2m/s
mean 2350 1688 1291 2516 44.7 2.53 1552 27.5
S.D. 485 276 215 522 8.2 0.52 273 3.8
(N) (N) (N/kg) (m/s) W)  (Wikg)
Table 5. Characteristics of body composition parameters in 3 groups.
. . fluid volume
height ht % fat LBM
group c8 e o both legs total
lower group (LG) 160.3 54.2 23.0 41.7 9.4 25.4
4.7 5.1 4.5 3.8 1.0 2.4
average group (AG) 161.4 59.1 25.4 43.8 10.0 26.8
5.0 9.2 4.1 5.1 1.1 3.1
. 156.3 56.5 27.2 41.2 9.2 25.1
high HG
igher group (HG) 45 6.2 3.4 4.6 1.2 3.0
(cm) (kg) (%) (kg) )
results of 6.714 2.636 6.289 1.944 2.742 2.180
one way ANOVA K ns wE ns ns ns
post hoc test (LG:HG) 2.3:1 333*4 - - -

The scores avobe were F value and t value. significant level; * p < 0.05, **p < 0.01, ***p < 0.001
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Table 6. Measured and predicted parameters of the aerobic power in 3 groups.

group P redict a'ctual percentage | VO,mavBW ~ VCO2 RER VEmax HRmax
VO,max VOsax
2.433 2.159 -11.4 39.9 2.642 1.23 88.8 196
lower group (LG)
0.257 0.272 4.3 2.7 0.358 0.12 12.9 8
2.583 2.568 -0.6 44.0 3.012 1.17 102.3 198
average group (AG)
0.330 0.350 3.2 2.4 0.486 0.07 24.2 11
. 2.398 2.698 12.5 48.6 3.083 1.14 102.7 196
high HG
igher group (HG) | 316 0380 6.1 4.6 0.465 0.08 15.1 11
(I/min) (I/min) (%) (ml/min/kg)  (Vmin) (V/min) (bpm)
results of 2.180 15.63 140.8 36.59 6.515 4.693 4.404 0.176
one way ANOVA ns ok ok ok sk * o ns
post hoc test (LGHG) 5.446 15.07 7.718 3.545 2.793 3.394

The scores were F value and t value. significant level; * p < 0.05, **p < 0.01, ***p < 0.001

Table 7. Measured parameters of the anaerobic power in 3 groups.

force P max/B
group 0.2m/s 0.7m/s 1.2m/s Fmax Fmax/BW| Vmax | P max W
lower group (LG) 2338 1657 1271 | 2503 46.0 | 2.45 | 1510 27.8
group 507 292 257 | 530 75 | 0.44 | 301 4.4
2441 1751 1348 | 2612 446 | 256 | 1620 27.7
average group (AG)
469 223 164 | 513 8.7 0.52 187 3.3
2279 1664 1259 | 2442 433 | 258 | 1532 27.0
hi HG
igher group (HG) | o5 505 206 | 531 86 | 0.60 | 305 3.7
(N) (N) (N/kg)  (m/s) W)  (Wikg)
results of 0.576 0.727 1.029| 0.552  0.628 | 0.741 | 0.397  0.287
one way ANOVA ns ns ns ns ns ns ns ns

The scores above were F value.
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thigh area and Fmax
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volume and Fmax
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volume and Vmax
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P ARRAREAR B 35\ T FT #AE 3 BAL T b 2 1T REME S
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STHREAME D ERALAR, FTMHE D BN R OATP &
BUBENTOLIEDE, KRG ED LA ITRRNATR
T ST — B LR M 37 — 13, STHAE
DB T H IS ATE S5, FTHHESEM Th N
EHECECET Ths 22T, HREFME 7 —H
HOMERERPATHALE, HGELGOMIZ, Fmax,
Fmax/BW, Vmax, Fmax, Pmax¥ & F Pmax/BW O
TRTEHCT, FEREZEDONL -T2 A
XD (Henneman et al. 1965) (&Y, RN
TOMIIFIET I Type FAME BB SN A 00, H
FRFNERT — DM E25% EREL T, 2%
F]\ 72 Pmax - Pmax/BW 236\ T, #& R I FKET
hote mREBEZEME 7 — CEGME215 W) »
KEFRFNE ST — (CFIME 1552 W) (20 LT 14%
BEL»LCIZD, SERIZSH»-128DEE R
L%, AR, K405 L Pmaxt O FAR X (1X16)
230, LG YR EARLY EALIZHG 2 F AL fir
BT AU TIZ, ZOMEMNIE AL DT
x1c, 2 7B OV TIX, HGT 2 5 7R
18 A (B F/GiEE 1 A, A7 —MEHEERLA, b5
A7 22N, BREGRT N, MEGR2 A, R &
VAR5 N) LIEFTE 4N, AGTIX 2 7 7R 15
N (B FABRsEL A, RIKEHEBELN, A~ X—1A,
BRIRTN, HESRIAN, £ 2R84 N) LEFE S
N, LGTW 2o 7arE® 15 N (k2 L BkEE2 A, ke
AERREE LN, BE LRI LN, AF—T v RUTA,
FA7 = 71N, BREGRTA, HEGR2A) L
MBS N, LI RTH -7 KT EHRICHD
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LGUEFT R E P25 L I3 7L, 72, b A
7 ARy 2 NDHGIZ A>T\ 525, e FAahEE<
BREERDIIBEIZZ RS E N THY, AT A
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FARAE R (B L (Fukunaga 1976), # O YU 4
FEWF R (EHIAGEE) (BT 5 (Close 1967). L
1A 5T, IXRETHISNAR ST —1&, FlrE
EXRCIBIL, HEXESIHRETHLICD, #
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2, AR 4 S FE RS ARSI (MRTE) Dk
RRIGHL, M= B IR IR 3 Sl & 7 £ O JEE
MAARETEE 2R T LD E LN,

5. ¥&®

ARIFFE TS, WTFRERFE 65 NOERERIK
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