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AHRHER A GARTRRFRIBP RIS SR B R T s & 4 5k
HEAGR M &9 4a Bl 0 IR $1$1F (counter-movement) 7A3E ik )1 R P
HRMNREL - THHLE 1T 2PFFH o £HA A Cybex 6000 Fikin) H
B EHA 60 A& 120 K6 F B RRE AN 83K - BB e T ok 42
A Kistler i8] /7 48 & Bk =k » A R BLRAE 0 — RAF BRI - 35 THEHaE 247
MBTEIHE A2 ASE - RRXAE -8 - BRNMAER - ERXANE
B RAEHN EREHF - FFRBDR : HB IS RE 8 EhA TR
Bk (0.47m) » MEF KA FHFM A KA THH  HAEBEAUESE - ERK
HBEM o oy LA BEGMMM (p<.05) | 4 60 E o 120 KRR
FiRBAPRIA 2 H M EFRGR KA F (Fmax) ZHFAMH (1=677 & 1=
730, p<.01) * FRVAREE&9AA) 120 B R K FRIBP RS 75 HLER vARE T 6458
By R AN & (Fmax/BW) 28 %48 M (r=0.488, p<.05) ; &4 60 ERZAF
WP R MR R R E ZBF AW (=567, p<.05) » &4 120 &
BRAFRBPREMNA E2FNRTEBMGRI R RN F ZHEFMM (1=.654
& r=.687, p<.01) - EEHHELHE : OFTHEIARPIEIRAAE R
SHEAKRHESE OFROGUNA FTHEAMMEEFAEEEL 2 EHEH LAY T
B QBB HPRFRACIA &E0E TSI T VT HERMIEEE L
£ IRR AT » T80 B VE R WUBE &) RAHIEILT o
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£ — i BB B F (BB 1F » % F) A S B0 B - JEfF B HEBE F R M
B{F (counter-movement) i 7EPREZE F B0 BEEHH{F » T E Rk - PEEREHEZE - It
—HREIB)F » FEEBH B FF b o HAGHEHE B R A0 A B Bk B 36 BUE R iy
DHEEA S EHB -

— \ XRHEE

M B {FENLAR—BROBFRB D » HHHGER (pre-stretch) I/ A » itk (45
 EFELLRKRE 0 BRI B R Wi R S B R— — K@% 7581 (stretch-shortening cycle,
SSC, Norman & Komi, 1979) - [l /A B8 8 Bk /Y 18 B2 T 42 hn & & Bk 9 & BF (Bobbert,
Gerriten, Litjens, & Soest, 1996) - i 4 5 8 5 1) 15 58 5 3 6k (pylometric training) Al
72 SRR R E R0 B (E A AR TAF (ARIER » 1995 ) » sKI@eEd & o 1
b B R A R 3K 32 B n R AL PN A R R R 0 AR AT R - — B B E
SSC RERIB ML A N AR FZE » —BIEKmRIES » & & UIBEBE A VLA R LT
AR S » & A AT AT E B RERIHESS - T SSC AEFE LIPS 9 T8 S5 36 35 vh s S (i A
{77 WLPS FE MR AR 43 » i B 172 1 KO AR A TR A A B RO RR A 3 st T B2 9 SSC
HIBFR A T E B £ -

it Bk ¥ 8 Bk (squat jump; SJ) 52 T BBk (counter movement jump; CMJ) ki &
JE 72 B [P T RE £ %5 (Bobbert et al, 1996) : () CMJ HE LA £ #4 1 344 3 56 1k 2 i
Bk 3 O CMI 7E [0 e i 517 BE 1 UV 7 22 /8 K89 F 8D IR 8 (maximum active state) ;
CMLJ REKS WL Py 58 A0 10 BB B0 DARE 7 + 0 CMI 78 55 S UL B3 #3558 (6 UL PN B B v 1
Fl A 2 A BOKHY ) B EATH 5 () CMI o 75 56 S L P A 3 5 v o T Py O s s e 10 fie
-

Bobbert A (1996) 72 £3 E & i & 7 SRR UG FF 6 CMI B Bk 2 55 B & 1 ST 19 3
Sl S R A BRI R T 2 0 UL S ) B R B A K IR B Voigt, Simonsen,
Dyhre-Poulsen 52 Klausen (1995) 5484~ [ 7 56 32 i i 56 B 5] 5 A %% ) 36 1 kS i 2 1
MEE  RBRERENFAEREGE T ( TRBEE 0.3 AR EENBE) HEKSN
BCHERMEE ( 0.6 82 0.9 ARMBE ) BARENETH LB > BARERIZESEH
FMERD A ATBIGER (26 £ 3 % ) FERIRE b » (HADAHE LLHERS 1 1505 1 fE
BBRBCKBRER R BN MEBRBNOREAERBE TR T ASI@EENSE
iR PR TR U P i SR UL O A R A — B - LR B i S
B T & 5| 3 S KR AR (GTO) 2 4 BHF A LR SHDHI 8 (Vander, Sherman, &
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Luciano, 1994)  Alexander & Bennet-Clark (1977) Il F3 A/ L (triceps surae)
TR R A SRKGERATRENER 5 1 2R EREREER UL A--PURE S 6
% (muscle- tendon complex) HI[JLEE S  Cavagna (1977) FRNLAATE ENR IR E
ARG R AR 0 EBDPERMEC IR o O L A BCRR St RO LS RES | 38 S R A B )
(elastic recoil force) ; Komi (1986) 7R38 7 I K S B RE I R & » T2 LA
M s L ) B A AR UL S (e R SO L R {EF S R 5 H Bosco & Komi (1979) &%
BREGAME (BN ) SR DK S o S BANE - B S
X b b B O K o
A& FSRSTRR 0 RS IR R RS UL 8 R 0 B R E CMT BERR
ST Bk5 (R A » BN Ik Bh e 1) JUL P SHBE B ] fiE ] LA gk € S i R WF fid] SSC 2 CMI iy
- WA 17 25 S 1L, 17 5 T B A UL P R ) 5 ol T RSB R R — R KE L AT (1-
RM) 25 EFE I 1 A R BLE o S B w8 P A HE 17 L Py B RB PR Th RE R T £
~ Dempsey, Ayoub, £ Westfall (1998) 147l it A 7] 82 i & & (MAWL) B 7EHEEES
i i 2 S, 7 A R 0 25 R O R SR T ) MAWL iz [l 3 s O AR B 1
SR FHl MAWL © Poulmedis, Rondoyannis, Mitsou 82 Tsarouchas (1988) % LA
11 A MEANEREBZRAE » BRRSAEET (5 30 & - 90 B 180 &)
17 B R 1 4 A S UL ) BB B P ER S BR AP R A I AERRE - MBS & 0 T
17 8 B T ST o 5l 17 AT UL P9 B R PR TH RE I FT A ©
% W B ch AT AT O S L S A B b o BURHELEEES B KSR (3 fE R AR T i
i B st ) B 4 ob 00 45 S L > B PERE A I OR 7 S R SR Y B FERO R 7 T S B
3 B B VE TR 1B % % /0 A0 PR A TR B B (R A AR A o HE T 15 55 S L 1 SR L Y R R PR R T
eI o M 2 BB AOMER 7 LR B R AIMBERT o ZEFI B SR L 0 DA R A E B R
iy T B EHHBA B FEM SR L RS R E A ESEARKNRHE -

—_~WRED

A SR E B H SRR A S a7 ( E60 B p & E120 & p ) MIHHE
BAZHEMEYL S ( E60 B p/BW & E120 B p/BW ) 12 T Bk (CMJ) 528 FE8k (ST)
o 8 3 T R B TR A AR B O 0 RS EE BRI AE S A M Bk ek oy Rk -

NI

— - BEZEM
() Cybex 6000 %3l J1 % -
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(=) Kistler 9287 il 145 o
(&) Bioware Performance Module Biomechanical Software Analysis System ##% o

Z - 2HHR
ZEER 17 GrhE B FHWESS 74.28 ATHE -
= HAELHR

A ZAAEEFRBEOET - DURAHED S BRI iR b 52 R gEEDk (SI) 8 F
MRk (CMI) =K » 2tk » BEESZEHEM M « 5 51505 5 B &5 R 60 5
120 FEH [l i3t K35 L AT -

F BRRE

SI 88 CMJ =7Kkh » EuRBRfE (BERIRE ) N —ZETAR O - FIHkiEsE
ot B 1 o B 45 T R BE AR o B0 5T 0 B T S0 SRR S RD (R 60 FF ( E60
peak ) 52 120 A& ( E120 B peak ) T Lo f5 K S0 A7 o 306 M5 0k 458 A S5 S L ) Bk A
X AH M (body weight, BW) » LAfESHR BN A4 B T

&~ #EAE

PAERTE BB ¢ test H5R i pR gk od T Pk & EE LR BRI 09 2 2 LB ER
7= 1ARA (Pearson product-moment correlation) G188 % S 1y - A% 5P, H R &k
PERETRERAURI R (ARIEIL > 1997 ) » BEAEES a =05 -

5~ BREFH

T PR TR B AR BIE P e TR BB R R R E M AR (£ —) « CMI @M
BREE A 0.47 £ 0.046m B35 &> ST Y 0.32 £ 0.045m (p<.05) ; AN BRATIEN
IFfE] CMI 4 0.22 + 0.084sec t: ST #f#1 0.30 + 0.085sec #:%G (p<.05) ; My » CMJ
#1149 590.42 + 113.46] S35 1° ST 41# 535.82 4 115.49] ( p<.05 » Hk—) -

BREE S RS CMI AHERE 0 ST 40 » B2 5% 15 /A5 2 3% » Bobber % A BB f:
S I A0 G U BRF A RS AR AL AR R) 0 CMI B8 ST HUBKIE S BE (DS 3.4 A4 R 2EE »
ik B R o 306 R B R 2 ) O 0 DR T 3 R0 I K B ZEHE 5 Rk B — R 1 Bk B B MR A
[ » FE SR RPN T R Z A E F I e (U PR R R R - 235 Mk RS SR IR Rk 0 (T
Fp A T LB R -t T RE R TR P 3 sk Dk B S FE A0 A 9B 5 Bobbert S A (1996)
e RS CMT & 12 ST MR 2 — T A2 (A 55 CMI 7T A a0 I i i 3 20 L 7S 1 i
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R— BEEHRERZTHON - REE  REENHER

s S ES 2L e = EmEN
P e CMJ 47 046 P<.05%
(m) SJ .32 045
BAhE CcMI 1916 233
(Fmax, N) SJ 1819 303
RAHER/10E cMJ 2.63 .30
(Fmax/BW) SJ 2.50 .38
RAIhEE CMIJ 4011 487
(Pmax, J/sec) SJ 3990 363
TR H a8 CMJ 6543 3006
(Fmax/Tmax) SI 4880 4207
KD BEFRH CMJ 0.22 .084 P<.05*
(Tmax, sec) SJ 0.30 .085
woAE hE CMJ 12985 6158
(RFD, N/sec) SJ 10428 4645
faTh & CMJ 590.42 113.46 P<.05*
(Work, 1) SI 535.82 115.49
*: p<.05

fili » CMJ FERE PP I [EE BRI K & » 0B8R v CMI 28 K 1 & e i s
el B ST #HA » AR ENGRI - MERKANR - BAHE /#EHE - BH - B
DB - B ATEIE b WK SN2 R » 8 Bosco & Komi (1979) i
BEY : R - BAHE - DhEig S8 E b M @0 KRR R AT ARRE -
Voig F AFEF CMI B2k I A< [F) F BLE L CMI 2 DUB/IN Y 7 B 70 8 5 1 R 8 52 R B
fF EBRP RN RAHE » MRS ERNRE: - N EROESR  FEZS
CMJ B ST EBYRIM 2R » FTEHR P CMI e ZTRI B A& » JRERI R B
o EE A BOK O Th Bl B o (5 T E P S RS o

AN > PRREAR B SRR ) O S D 8 CMI B ST OBk &5 1 2 B EAHRA (p>.05) »
H7E SSI, RFD » #8Th B S48 b8 M 4T {] S EHARA A B & » B9 i 25 8L 0 1 )
Sf: A 38 72 S 17 T BT E BRI T A o FERCA S A 0 E60 BE p 1 E120 f p 43 Bl g
SJ #H #J Fmax 2 # 2 M (r=.677 & r=.730, p<.05) * E120 f p/BW 75 82 SJ i y
Fmax/BW 2 S13&HE (r=0.488, p<.05) - ¢k R 4 B 1 58 B8 7 R ) 1 feb 2 1 i o0 255
LS8 S SRR B E Bk E LA R B REh FTRE B SR A h BB S M KRB
HARM N B AR SR R KB - E60 B p 82 ST 41/ B AThZE 2 EHZHHM (r=
567, p<.05) » E120 FE p #4558 CMJ #HE2 ST #H i 7% AT 2 BE MR (1=.654 & r
=.687, p<.05) » [RIAAJHESS ST 82 CMJ W Bh{Erh - [BERH S0 M S KR 7 120 RE A 4
(Fukashiro, Komi, Jarvinen, Miyashita, 1995)
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KT ROFR M EE BRI ENAER

E60p E120p E60p/BW  E120p/BW
PRI CMIJ -.022 -.010 149 .261
(m) SJ -.057 -.167 .278 .169
AR CMIJ 184 362 -.198 -.089
(Fmax, N) SJ 677% .730* 317 381
mAhR/H0E CM1J -.237 -.339 .064 .040
(Fmax/BW) SJ 311 208 451 488*%
BARINEE CM1J 369 654* -.083 206
(Pmax, I/sec) SJ S567* 687* 162 .256
PRI AL 7 45 8 CMIJ .063 -.025 .145 .074
(Fmax/Tmax) SJ 247 190 .309 .350
BRAR N CMJ 139 .020 .230 125
(RFD, N/sec) SJ 413 .201 431 246
#ATh & CM1J 213 431 -.241 -.149
(Work, I) SJ .038 187 -.298 -.295

*: p<.05

FE 3¢ 11 B BFF 6 0 5 552 0 06 0 L 0 S L 0 IR » R T B S ) 5 [ 1
WEOLT » 2 F WLEEE R SR B B 1F 0 R 5 EA] I BT 25 38 50 % R 0 v
WL 73 EA o 325 1F A L2 2E 4= 32 0R R B > 7 B8t 380 0 76 LB 09 I S 1 L 7 (reactive
strength » $U57 ~ JLA4L ~ BRELAG » 1996) © IR AEENSEN DR T @ RSN R
WUREY: 365 15 5% T 360 1) 300 SR 77T 3 Ak UL P 010 2 9% B2 9 » 48 AU, P9 0 4 49 95 0K B8 (Klliani,
Palmer, Adrisn, 52 Gapsis, 1989) ? fEA 5 #0 B BRth » JE AT FI| i 45 725 0 00 1.0 S s AL
SO SEFTEIDIASE » AR EIE R A WL A B o DUR i — 5 e SE -

N

I BRAG SRATE 0 3 A e SRS O F Bk e PRIt IR oK 7 & 0 ATRER)
IS BY1F b A BOK R DY SR R 4R B S OSSO N B S B
A T TG BT Y SR I TR 5 I A o B 1 UL 1 4 0 R S T UL
BB o BHE R WLBEAE A A 0R SN - T RS0 A LB R S HE LA o

%% IR

PRI o (1997) o LIRBHEHEHE (pp.117-144) » Ak : HER -
HIER o (1995) o EEBEHE - 1t : MHABHHRAH o
BT~ IWHIL -~ BRE o (1996) © WS HZBI04EY DB R - ABITAREH
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Correlation between the Concentric Isokinetic Peak
Torque and the Vertical Jumping Indexes of
Squat Jumps and Counter-Movement Jumps

Jung-Charng Lin, Shen-Yu Huang & Chung-Yu Chen
National Taiwan Normal University

Abstract

The purposes of this study were firstly to determine the relationship between the
concentric isokinetic peak torque and the vertical-jumping indexes, secondly to
observe the significant difference between the vertical-jumping indexes of squat
jump (SJ) and counter-movement jump (CMJ), 17 mid-aged healthy males partici-
pated in this study. The concentric isokinetic peak torque (knee extension: 60 degree -
s! and 120 degree - s!) of each subject was obtained by Cybex 6000. Then, the
subjects performed SJs and CMIJs three times individually with their maximal effort
on the Kistler force plate. The vertical-jumping indexes, jump height (JH), maximal
force (Fmax), maximal power (Pmax), SSI, RFD, total work (W), and the time to
maximal force (Tmax), were computed by Bioware Performance Module Biomechani-
cal Software Analysis System (version 1.0) on a computer. The JH, Tmax, & W
were significantly different between CMIJ and SI (p<.05); The E60p and E120p
correlated to Fmax in SJ significantly (r=.677 & r=.730,. p<.0l), and the E120p
correlated to Pmax in SJ and CMJ (r=.654 & r=.687, p<.01). All the data suggest
that: (1)To reach the Fmax more fast in CMJ resulted in greater height in CMJ than
SI; (2)The concentric isokinetic peak torque is not suitable to evaluate the perfor-
mance of standing vertical jump; (3) There was no counter-movement to induce the

stretch reflex in the activated muscle group during isokinetic torque tests.

Key words: squat jump, counter-movement jump, Isokinetic peak toque, speed streng-
th index, rate of force development



