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Abstract

The purpose of this study was to investigate the characteristrics of anaerobic capacity from
pre-puberty to adlescence. Twenty eight well trained swimmers were divided into five groups
following age of 9 to 10 yrs (AGL), 11 to 12 yrs (AG2), 13 to 14 yrs (AG3), 15 to 16 yrs (AG4)
and 17 to 18 (AG5). All swimmers first completed a series of four submaximal and one maximal
effort swims for determination of swimming economy profile. The linear relationship (VO2 vs.
velocity?) was extrapolated to 140% of max VO2 for each swimmer and a corresponding velocity
selected. The following day, swimmers completed a freestyle swim at the pace selected from the
economy profile. During this test, accumulated 02 uptake was mearured continuously and the
accumulated 02 deficit calculated following the swim (Hermansen, 1984). A two minute post
swim blood sample was taken for analysis of lactate. Girth measurements of the upper arm were
taken for determination of muscle area. A swim bench test was also administered for deternine-
tion of peak muscle power and total muscular work.

The results were as follows ;
1) The values of O, deficit, % anaerobic contribution,and lactate acid showed increases with age.
2 ) Power/muscle and total muscular work displayed higher values with age.

3) A significant increase was found from AG2 to AG3 in all the items.
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Table 1 Subject Characteristics

AGl AG2 AG3 AG4 AG5
(9-10yrs) (11-12yrs) (13-14yrs) (15-16yrs) (17-18yrs)

n 6 6 6 5 5
ﬂgﬁ“ 140.246.0 | 152.942.6* |161.1+7.4* |172.6+2.0* | 178.2+6.9
wgf 32.78+2.51 | 39.87+4.57* | 51.70+5.96* | 68.15+6.55* | 72.11+1.86
Bog,/f’))fat 15.02+3.66 | 13.84+2.12 | 11.18+0.84* [ 11.59+1.76 | 11.35+1.20

Mean+SEM

*denotes significant difference (P <0.05) from the groups listed before.

FWEN L oBFRIESOWTORE XA DI
WV FCT, AR TIRAKKFOBETEEY
BEL, & b > EMRERAEE O RED
BEMEE LT A E R R E LTS

KERFE

— AR E —
AFFROWRE X, T AV H e 2mF FATY
VIZRATFOARAL IV IARAZ —AMIBELTWVWASI
Brb 18RETCOHBEBEEMLLTVS5
FBHERFE 2L TH o MOEEMITE » T
5o 7 n—7 (AG~AGH) hyidic, &7
=T DOEEWE I OHFBHFE#BIER LI IRL
oo Tods, WEESIHRBCRAEL, &M
BEREL TS MEETH -7

—AFEEE L UCRAESE—
1) xTa/3—5RF}

wRE L, k7 — A (Flume) it BT,
KFAKEKT A b EFAKIKT A P EfTo7c, &
KFKEkT 2 b TOFRAEEZ, 200 mE HFE
RA L EA AEFT D 60%, 70%, 80%, kX
¥, 0% Dt 4TEETH - oo WAKIKT X b
<3, EBBIE D 2 5 F TE 0% DWMACEE
TFFLS, LI 30 B2 &1z 0.05 m/sec T oig
28, ErFEBCELRT,

NS DERAGRE IZ BT B KKk DOBRFEE
MEEZRD B IoDIT, FHREIHFRPEIRE~
A2 E X7 ) v THERL, BRI ALK
£ L, SOMwciie— v HBORIK S R 5

BEAG, i, ORI, SRTERICH
PRI L > THIE LT, XbIL, BIRATFTKEK
TR MEBR I ORAKKT A VT 2 581
e X DM AITY, MPABELZRD, =
DTy, Lactate Analyzer (YSI #H%50) %
FERHL .,

2) MRTRTRb

a2/ 3 —FT AL ORDLNCBEERE
L WRAGREE L DBIRR X D, RABEERED
140% 128243 2 ACEE 2R D, BERE 7 A
FOTRKEE E L THREL, 2T ICAR(T
AV HAKKBEBR 727 54927 R
International Center for Aquatick Research)
X - TE X bRATEE(1990) T, 200 m~ &
PAE—- FICHY T I NTW5, BHE
RRET A M, SEEEOHEA L — FT, K
FREIZED ETHRERT S X S iERLA,
=2/ 3 —7 A b ERIRDFETKEKF DOES
HALEREL, REERELRDI, ZOBHR
ERE% AT, Harmansen (1984) o & H ik
ETE, KikhOBEREEYEHLC, 7
A MET 20 IBE L v M AT, FLERE
AR DI,

3) RALRFT R}
AbRr—2HDBEAAAT —[HERDB DI
AL ARV FTAPEFToR, T A ik Paser

2A Biokinetics Swim Ergometer (Isokinetic

HED 2EGTT -7, BEE IR, vk



R KR S 29

BB A LD, 4BEOAT (0, 3, 6,

9 KPM) %M\, MmEREC 3EO 7 LA b
R— 2 HfTot, 2D HLORKMEERK S
v—{EL LT, T, HOBIFEEZRDL
DT, bMWD 7L AR 2 EBfTHTz, 2D
B faf3 KPM & L7,

4) W B 5t R

A LYW, GRPETH, ~FHREHD 3
B X b ETFIEHE BT E TRRIEE 2T
L, EBRERDC, T LAHOKEEY
HRT A FEEoBEHAY v,

Arm MBA(cm?)=G—0.517X (Sg+S)
G K LA
Sp | EBE_EHBE TIEBE
S [ EBE=SEMIB THERE

—#st—
HEXKEED, T-Test =x v, ek, H
BKEEZ S % EE LT,

vO2(mi/kg/min)
s0r

40}

30F

20

104
0 1 s L N "
o 0.5 1 1.5 2 2.5

Velocity Cubed (m/sec)®

——AG1 -0-AG2 —-e-AG3 -a-AG4 -—-AGS

Fig. 1 A Comparison of Elite Age Group
Swimming Economies.
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Fig. 2 O, deficit, % Anaerobic Contribution
and Lactate in O, deficit Swim Test.

Valves are Means=SEM : * P<0.05: Significant
difference from the before group.

Table 2 Swim velocity, and VO,,ax in Economy Test.

AG1 AG2 AG3 AG4 AG5
Swim Velocity
(m/sec) 1.33+0.09 1.444+0.05 1.56+0.01 1.70+0.02* | 1.74%+0.02
VOZI’I’IBX « .
(ml/kg/min) 35.14+1.20 |47.49+1.67* | 47.90+1.50 |[47.90+0.73 |51.66+0.89
Mean+SEM

*denotes significant difference (p<0.05) from the groups listed before.
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Fig. 3 Muscle Area, Power/Muscle and 45sec
Muscular Work in Swim Bench Test.
Valves are Means+SEM : * P<0.05: Significant
difference from the before group.
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