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Isokinetic Evaluation of the Trunk Flexors and Extensors

of Operated Laminectomy & Disectomy Patients
Choi, Byung Ok, MP.H, RP.T
Dept. of Physical Therapy, Kang Nam Baek Hospital

— ABSTRACT —

Isokinetic exercise is dynamic, but the spped of movement must be regulated so that the

resistance is in ratio to the force applied at each point throughout the full range of motion.

The purpose of this study is to comparise with trunk flexors & extensors of isokinetic evaluation

of pre—exercise and post—exercise in operated laminectomy & disectomy patients. 7 subjects
were examined at 120°/sec and 60°/sec each 15 days.
The results were as follows;

1.

Peak torque of extensors on 60°/sec showed significant difference statistically(p<0.05),
but peak torque of flexors on 60°/sec showed no significant difference statistically.

. Trunk flexors/extensors ratio of peak torque of 60°/sec showed no significant difference

ststistically.

. Peak torque % B.W of extensors on 60°/sec showed significant difference statistically(p

<0.05), but peak torque % B.W of flexors on 60°/sec showed no significant difference
statistically.

. TAE of extensors on 60°/sec showed significant difference statistically (p<0.05), but

TAE of {lexors on 60°/sec showed no significant difference.

. Total work of flexors & extensors on 60°/sec showed significant difference statistically

(p<0.05).

. Average power of flexors & extensors on 120°/sec showed significant difference statisti-

cally(p<0.05).

. Endurance ratio of flexors & extensors on 120°/sec showed no significant difference
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statistically.

8. Set total work of flexors & extensors on 120°/sec showed significant difference statisti-

cally(p<0.05).

9. TAE of extensors on 120°/sec showed significant difference statistically(p<0.05), TAE
of flexors on 120°/sec showed no significant difference statistically.

10. Total work of flexors & extensors on 120°/sec showed significant difference statistically

(p<0.05).

A&
72| ool

O FHYEZ L2 A9 YF Aol &
e 2o fY2aMdirt B2oA 2
Yol wA U7t HHAYNE T
Fdo] WA JYrid 21 FHE AYe
132& ddete 883 A3 Tl A7
a8 AAY FeE F "Hitn s
ol ALY e golglo g Eo] AAA Fg
U Aol F97t ol R, FAld o= #F%
ttej7t A AY B71AY 2] o]ide] &A
WALg o] At

NaHde EYAE, FENE, TFEAE T
ol ded old NBYPEL YAAFY L 14
2 P&} BA gYoln FHUL FYL
Ho g AAS: FeHde FFHA A

o 30
fr

x Moy

N

¢

RO N e e

£

AAH dxaaseol Uk HLAA
Fede WA 57kA Lol Ad. AA, d
23 Jmsidolgts ALE FAEY
H23a £3& 5ol %3 ta3a $Y43
g° Ao A, B YPez dx3 F
g B HoM AFoz FYdes dx=z
AsEde(wEdes)o A AA, ad
AE o83 A Yza ¥ Ho
Al AR HoWs WA dazdA e
AT 9A, dolHE o83t Ham £HE
AAsE Fedde 4934 HolAdxa
i vAddEnRs COo, #HeolA "az
Fe¥el A, dAlA, HAZE 2384

&3 oA daazges BEses WAA

HAelAtza £&el AT

2 BYEdAsAddME F& F THY &
T4 88 %717 R §54 &¥UITE
ol &3l GAHoz ANBINZE A3} EFS
AT +FABE dAdUT 5 F 5
A 25 53Y eEL FRA FY B #
A& W THEY EF71FE o83 A H}
€ 48ty 159 4oz Hrig ZAng B

3= whojtt.

oI

(1) &% ¥ 60°/secoll A F 2] peak tor-
quex F7Hd Aolth

(2) &F %ol 60°/secoll A A 22| peak tor-
ques F7HE Fojth

(3) &F F 60°/secl| A A e =2
9] peak torque®] Hl&= AT AHoju}

(4) &5 Fof 60°/secoll A Ao 3 22
] peak torque] Hl= F7HE Rolot.

(5) £F Fd 60°/secoll A 9 set total
worke F7t8 Aot}

(6) 5 Fd| 60°/secoll A} A9 set total
work& F7Hg Zleoltt.

(7) &% ¥l 60°/seco| A 9] torque ac-
celeration energye 3718 Aojd}.

(8) &% F ol 60°/secoll Al A9 torque ac-
celeration energy= 2718 Ao|th.

(9) % Fo 60°/sec| A &9 total work
(BWR)= 718 Aol

(10) &% F-o 60°/secol] A} A9 total work
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(BWR)E Z71¥ Aol

(11) &% Fof) 120°/secol A 2] average
powers: Z7t8 Aeojth,

(12) &% Fof 120°/secol Al Al2] average
powers F7HE Aot}

(13) % %o 120°/secol A &9 endur
ance ratiox &7} A ojch

(14) &% %o 120°/secollA] Al2¢] endur-
ance ratiox &71% Holth

(15) &% %4 120°/secl A} E2 ¢ set total
works 718 Aol

(16) &5 F9 120°/seco| A A4 set total
workE Z718 Hojoh.

(17) €% %o 120°/secollA] 229 torque
acceleration energys Z271% Aolt}.

(18) &% Foff 120°/secol Al 2129 torque
acceleration energy+ Z7}# Aolti.

(19) £% 3o 120°/seco] 4 229
work(BWR)E 718 Aeojth

(20) &5 Fo 120°/secoll Al AlZ9] total
work(BWR)E £718 Aot}

total

g0i9 o

(1) Peak torque : Torque curve?| single hig-
hest point o} torque($-8) gh(ft—Ilbs).

(2) Set total work . §F test setofjA] HAisl
= 99 F#F(ft—lbs).

{3) Torque acceleration energy ' Torque cur-
veoll 1/8&7+A] 9] total work(ft—lbs}. T*
F2o YL Yl E FHF X o4,

(4) Total work(BWR) : Torque curve®} best
work curveZt ZA|hE Ao FF(ft—
Ibs).

(5) Average power . Total work(BWR)&
total work& 337 A LvE 4
ez Y g(Watts).

(6) Endurance ratio : AA &% &9 ¥
BB dAgtEpo] fd Total Workg
Azt BRol JAWEsd iy total
work® U0} 1008 F8 ZH%)Y.

dA+da 2 Y
LRy

A% $¥YPE2 o8 $eg We 214
BE 477 A9 G 69, & 18& e
2 stgovi(Table 1) A EL £ F 15
doll A} 3090 Ad F A FTHAH BAE A
ANEtgoen 159 292 AAANE 4AstEh
el e 298 145, 292 L5-Slolg e
W 1He TH(L3—4, L4-5)d), 02 28
ERA(L4-5 L5—-S1)o] F&& wotck(Ta
ble 1).

Table 1. Age and OP site distribution

Age Sex OP Site

21 M L5-SI(Ry)

23 M L4-5(Rt)

24 M L3—4(Rt), L4-5(Lt)

28 M L4-5(L1), L5-Si(Lt)

30 M L5-SI(Lt)

37 M L4-5(L1)]

47 F L4—5(Lt), L5—S1(Lt)
A7EE

T ¥ 8AsAA FHA(sometric) £F
% 53/ (isotonic) +F 2 F£ A (isokinetic)
+E5 € 2AFez 44 FHeH FHFA40so
tonic) %8 %44 (isotonic) 57|+ Cy-
bex abdominal®} back extensiono]A] 10RM&
Z3% & Delorme Technique(1/2 10RM2
2 103 x 2set, 3/4 10RM2 8 103 x 2 set,
1I0RMo 2 103] X 2set)¥ & o] &3l H34
+E& HA8 ¥4 4 (isokinetic) §¥&
Cybex 6000 TEF(irunk extension flexion) unit
(Lumex, Inc., Ronkenkoma, NY, US.A)E A}
239tk ¥4 (isokinetic) €5 & HAlslr]
Aol E23 A& 83 AFAFHed Cy-
bex Fitron ExerciseroAl 10837+ 60RPM,
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400KGM/mino. 2 Fu]&%& AAF F 120°
/sec, 90°/sec, 60°/sec, 60°/sec, 90°/sec, 120°/
secoll 5—7384% F<£ A (isokinetic) % &
A4l e

5 & A (isokinetic) ZHAle HAF Aol A=
ATE FE3) AP (stretching) A|F o.0f FH]
$ %02 Cybex Fitron Exercisero] Al 1087t
60RPM, 400KGM/mino. 2 ZH| &2 A A8
%t Cybex 6000 &%717]¢ TEFE AZ%
T} #AE L@ A$n TEFSY 3AZo|
L5—Sld] 9 =& &ol& =AU A=
292 =9 tiE He 2 FF H=E %
gt nAsPL A H=g FAF2 2H3Y
Zzpo] o HelM(midaxillary line)o] TEF
o A2 AUA g AR H=8 2
42 2¢d 9431 A7 EF A FF A
st gZd AZngE ALT H=g dZAA
A A4S nFsch #ANA Jted &F
HEHE Aedn. HA &= 120°/sec
oA 2AEES 208 HAZ F 60T F4
A7He 7EATHS 60°/secoll M 4315 A A
. FAALE AlFsly] del A A A&zl A
33 ¥ ouleTE AA A AA FHE
g F J=EE A

H7He 60°/secoll A FAI29 A $F(peak
torque), A1 2o th 2 ¥, A Fol dT
H e F o b, 2N set total work, FALZ
o] TAE(torque acceleration energy), 419
9l o} &2F(total work)E ZF 3R, 120°/sec
e FAZ9 I d3F(average power), =
Al o] =3 (endurance ratio), A2 set
total work, Z4l2] TAE(torque acceleration
energy), EAE ¥ FF(total work) & &
Hate £FAIZ Ay EFAR F9o zolE
23 EAH 7HY £33 HAR(sign test) o
2 AAsA

a4
60°/secol|AM{e] AT}

(1) “&% Fd 60°/secoll o] FZ peak
torques F7tE FAoltt’te HELE RFAFE
5%AAe BAGHo=2 fostA EIFen
(Table 2), “&% Fd) 60°/secoll A2 AZ9]
peak torquew F7H¥ Aoltt"de 7ML &
AFE 5% e BATHCE Kot (p
<0.05)(Table 3).

Table 2. Peak torque of flexors on 60/sec(ft— 1bs)

L J1 J2 s C P S
106 127 133 149 142 94 117
96 134 173 166 137 95 145

Pre—Exs
Post-Exs

—e— Pre-Exs —#— Post—Exs

Table 3. Peak torque of extensors on 60/sec(ft—
1bs)

L Jgt J2 § € P 8§
Pre-Exs 80 114 146 109 117 77 136
Post—-Exs 81 126 152 135 166 107 148

I —e— Pre-Exs —*— Post—Eﬁ]

200
150
100L

50

(2) “&% %o 60°/secol|Alo] A9 peak
torqued th¥ 229 peaktorque ¥]& & ZHA
@ ot ete /M foAFE 5%AME &
AR oz §938tx E5H9H(Table 4).
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Table 4. Peak torque % B.W of F/E on 60/sec( %)

L J J2 s C P 8§
Pre-Exs 132 111 91 136 121 122 86
Post-Exs 118 106 113 122 82 88 97
—a Pre—~Exs —u— Post—Exs
150
100} :
50t
0 A . . . .
L = J2 S C P S

(3) “§&% %o 60°/seco A1) Ao i =
29 peak torque H] & & Z7te Aot} g 7}
AL fofE 5%dME BARH R {3
2] 2alg om(Table 5), “&F £l 60°/secol
Aol Fd ¥ A2 peak torqued] Hl &L
Z7Hg Aeld"gtes AHE e FAFE 5%ANAE
A8z £33 (p<0.05)(Table 6).

r ~—o— Pre—Exs —%— Post-Exs J

200
150
100§

50|

(4) “&% F9 60°/secol Ao T set
total worke Z71@ Aot ele 7 & Fo
ZF 5% ME BAYEHoE fHo3idi(p«o.
05)(Table 7), “&% F-of 60°/secof o] A
9] set total worke F7HE Aot} gte 7Hd &
F¢E 5% EAGRH oz H93AY
(p<0.05)(Table 8).

- Table 7. Set total of flexors on 60/sec({W)

L J1 2 8 C P S
508 587 711 718 707 444 510
509 670 752 813 755 497 655

Pre—Exs
Post-Exs

Table 5. Peak torque % B.W of flexors on 60/sec r__._ Pre—Exs —%—Post-—Est
(%) 1000
800+
L J. J2 8 C P s 600, !‘m
Pre-Exs 91 8 98 98 96 73 90 400 i
Post-Exs 82 88 128 109 93 74 112 2"8' e
L J1 J2 S C P S
—e— Pre—Exs —#— Post—Exs Table 8. Set total of extensors on 60/sec({W)
150 L Jg Jg2 s € P S8
100} ; Pre-Exs 386 498 652 466 589 293 427
50; Post-Exs 453 577 684 521 678 421 515
0 N L I — 4
L J1 Jz S C P S

Table 6. Peak torque % B.W of extensors on 60/
sec(%)

L Jt J2 8 C P 8
Pre-Exs 80 75 108 109 117 60 105
Post-Exs 81 83 112 135 166 83 114

[ - Prg ~Exs -~ Post~Exs l

800
600 /W'
400 4
200}
0 . A \ o N
L n J2 S C P S
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(5) “&% Fol 60°/secol e 229 TAE
= 371 Aol g e M e RAFFE 5%
e BATgHez 989 (P<0.05)(Table
9), “&% ¥ 60°/secoll A o] Aol TAE:=
F71g Aoltd"gte 7Hde FAFE 5%l
T FA%HoE {3 AH(P<0.05)(Table
10).

Table 9. TAE of flexors on 60/sec(ft— 1bs)

L J1 J2 § C P S
12.1 15.4 15.6 10.1 134 10 13.2
126 13 25.2 155 14.9 10.1 18.8

Pre-Exs
Post-Exs

l —e— Pre-Exs —4— Post—E)a

30

20} ~ i 1
10

Table 10. TAE of extensors on 60/sec(ft— 1bs)

L J1 32 8 C€C P S
Pre-Exs 6.1 7.3 115 56 93 61 65
Post-Exs 7.2 95 139 9.2 113 97 13

I —e— Pre-Exs —a»— Post-Exs]

0 1 A "
L J1 J2 S C P S

(6) “&% Fo 60°/secoll A9 229 total
worke Z71€ Holt’agle ML G4z
5%l E FA%Hez H93Yon(p<o.
05)(Table 11), “&% Fo 60°/secoll Aol A
29} total worke Z71g FHo|tt'gE ML
FAFE 5%oMe FARH LR FYFAT
(p<0.05)(Table 12).

Table 11. Total work of flexors on 60/sec(W)

L J1 J2 S C P S
138 147 187 183 180 115 135
142 172 196 209 195 128 175

Pre-Exs
Post—Exs

L—-o— Pre-Exs —w— Post—Exs]

250

200 |
150 o%%
100 [

L J J2 s ¢ P s

Table 12. Total work of extensors on 60/sec(W)

L Jg Jg2 8§ C P S
107 129 171 125 151 77 113
122 151 181 143 183 110 138

Pre-Exs
Post-Exs

[—0— Pre-Exs —&— Post—Exﬂ

200

1504 ,
E

1004

50 F

L J1 J2 s ¢ P s

120° /secoll A{2] i Dt

(1) “&F Fol 120°/secol A e} F29 ave
rage power= F7td Aot} gl 714 9
FF 5%dMe FATHoz Fostdod(p
<0.05)(Table 13), “&% F 120°/seccl A1 <]
A2e] average powers ZF71E Aolg’sle
7HAE FYFE 5%0ME BAFH o2 9
39 H(p<0.05)(Table 14).

(2) “&5 Fo| 120°/secol| ] 29 AP
e Z71Y Aojtd’gte= 7ML FFE 5%
dre EBATHoZ FodHon(p<0.05)
(Table 15), “&% Fd 120°/secollAlg] Al
9] AFEL FUE Aot’ge stde #9
FF 5%dAe BATHoz2 FYstdtt(p<
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0.05)(Table 16).

Table 13. Average power flexors on 120/sec{W)

L Jgq1 Jg2 8§ C P S8
183 250 255 254 250 165 247
202 280 306 336 284 178 316

Pre—Exs
Post —Exs

—=e—— Pre-Exs —w— Post-—Efo

Table 16. Endurance ratio of extensors on 120/sec
(%)

L Ji J § € P 8
Pre-Exs 71 79 74 76 64 79 79
Post-Exs 82 67 69 76 63 82 74

—e—— Pre—Exs —#— Post-Exs

100

Table 14. Average power elexors on 120/sec{W)

L Jgqb Jg2 § C P S
Pre-Exs 91 169 202 153 242 94 169
Post-Exs 186 215 301 216 259 132 226

—t— Pre-Exs g Post-Est

400

300 ¢+
200
1009
0 -

-

e<t————

400 60%

300 SER BRI

200 IR D

100 L J1 J2 S C P S
0 § - 1 Il

(3) “&% %o 120°/secollAle] EF29] set
total work2 F71g Aoltt’gle stde §9
FE %M FARHoE fosged(p
<0.05)(Table 17), “&% Fofl 120°/secoll A ¢}
214 9] set total worke Z71% Hojth’ge 7}
e FAFE 5%Me FAGH o2 Ros
G (p<0.05)(Table 18).

Table 17. Set total works of flexors on 120/sec(W)

L Jl 32 s§s C P S
Pre-Exs 2235 2682 3282 3159 2962 1931 2459
Post~Exs 2435 3210 3784 3905 3622 2284 3254

Table 15. Endurance ratio of flexors on 120/sec{ %)

L Ji Jg2 8 € P S8

84 90 91 91 8 93 86
94 80 8 83 8 91 79

Pre—Exs
Post~Exs

[ —e— Pre-Exs —#— Post-Exs

95,
90
85 ¢ 1
801 b
57
70

| —*— Pre-Exs —#*— Post-Exs]

Table 18. Set total works of extensors on 120/sec
W)

L Jt J2 8§ € P S
Pre~Exs 1028 1860 2304 1541 2156 1077 1787
Post—-Exs 2066 2445 3143 2343 2665 1528 2334
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[ —e— Pre-Exs. —— Post—Exs]

4000
3000
2000

1000

0 A n A e
L Ji J2 S C p S

(4) “2F %o 120°/secol ) E22) TAE
£ 2718 Ao s M RIFE 5%
HE EASHe2 Folsta Ry o0 (Table
19), “2% %] 120°/secol ] AZe] TAE
& 2718 Rolg"dE ML RIFE 5%

Ne BA%Ho2 £33 th(p<0.05)(Table
20).

Table 19. TAE of flexors on 120/sec(ft— 1bs)

L Jl J2 s C P S8
Pre-Exs 119 244 27 20.8 269 16.3 25.7
Post-Exs 22.1 30.6 43.9 37.9 26 20.2 324

[ —e— Pre-Exs —— Post—Est

Table 20. TAE of extensors on 120/sec(ft— 1bs)

L J1 J2 s C P S8

7.2 17.3 185 9.4 216 12 16.6
16.8 18.9 244 13 233 153 17

Pre—Exs
Post—Exs

—e— Pre—-Exs —#— Post-Exs

(5) “2%F ¥ 120°/seco| A 9] 29 total

worke F7HE Relae e 952
5% ol A &=
05)(Table 21), “&% Fo 120°/secol 4o} 4l

FAgH02  fostgon(p<o.

29 total worke Z718 Aot} ’sl: AL
FeFE 5%AME FARHoz fAdtATt
(p<0.05)(Table 22).

Table 21. Total works of flexors on 120/sec(ft—
1bs)

L J1 J2 § C P s
127 146 175 178 168 102 145
133 187 215 220 202 123 202

Pre-Exs
Post—Exs

[ —e— Pre—Exs —#— Post—Exs

0 i i i i "
L J J2 S C p S

Table 22. Total works of extensors on 120/sec(ft—
1bs)

L Jg Jg 8§ C P S
Pre-Exs 68 113 141 101 159 62 112
Post-Exs 126 170 209 144 189 87 153

I —o— Pre—Exs —#— Post—Exs 1

250

2001
150
100%

50T

—

AR A7 80% ool 4 F & A o
A9 8% AYHA Ha¥ 1 F 80% e

R0 JAAEE WE £ gley diE 3
ol %ol ZAHY UnA] #AES AR

U e 8
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WA 649 o) A&Ho WHLFoR
YAESE Yoy NFEAAE & S
uj X A € ot

A £d T4 28 ke FE &
A AR FJFEHO itk ARRISAD
Hzte] HAGE FAZeH dDd] F8EF
Folth. A ALE A2 ZYE& F
e AL 9% HHE AFTU ¢ F
AE N2 2EE FriFoz FH3d
28 #edoz A ogstd 2o AEE &
3l 7w slEe ERE MdAHT ABHL
AR EE BEAATIeH =& ET.

19673 Hislop®} Perrined] 28] T &4 &
T Mol xlE ol TEH *FL AX
298t EXBEFNA AP eF HHEHY
B2t HEHQ HrAEE dv WHeE o
2] o] &5 Y. Thistle T o3 F&A
EF°l T3 THAH eFEG 2¥LH
o F371 UL HIGW. aRBe FZ
3 Az 2eue dald e A7} oF
AR Aol EFZRY ¢ Adides ARE
B, vt Langranas} Stovers= Al
25 239 290 A9 2on HYLOE
3+ Davies®} Gould, Thompson%-2 120°/secd]
Mg 230l A s o 78, 90°/sec
A 22 AFY o] Za 30°/secoll A
T Aol o Zitti stEA ko wE 2
g ol &R EFA BAHY IFL o &
71 W Eolgta HTHD. o] TL& 2 F A
H -, 4o FFS FAAd =& FAEH
R, Aol gt 2o Hof ¢¥e v
Ao FF9 ¥yt FUhE AT ST Az}
o AFQMe g FAES oz X
A Aol FHET ostA Jegd.

Fe ¥ BFog d8 Hu9 2¥& I3
g & gAHER 827 298¢ Agd 3
Al a1 sE HAREC EREVIANB(EYEY,
ARd o zZ3 TENS, MENS)E AAls ¢
o AR FAZE FEI AFAAC

g dFxeE EFF 607 /secoll A FE9

3ol R

peak torquexlE WAUYE 78 F 5% F7}
sgoyt BEAGHcz foslAles gted,
A9l peak torqueXx& FUHetAY. &% F
60°/secol A ko ¥ T dE 79 F
532 Zadtgoy BAGHoR fotA £
At &5 F 60°/secollA FFd U F
<9 H& 7% F 5¥ e FUtetd oy A
Hoz fodx R, AHFo i A=
o] Blg F7FEATh &% ¥ 60°/secof Al set
total work® 23 AZ BFINA Z73l9
th &% F 60°/secoll A ¢ TAE: 7% %
6L Frtstd oy BAgH R Fosha &
stem e TAEE Z7189d. % %
60°/secoll A total worke F33 A2 RS0
Al F7stdTh

&% % 120°/secol| A} average power:= Al
o BFA F7stdth &5 F 120°/secell
A AFEE 2AE BRRAAN Frskx] gk
o}, &% & 120°/secell A set total worke ZF A
T R A FrEdo. &5 & 120°/secol
A 229 TAEw 79 F 6% F7istdoy
sATGHoR Koz gsted, £F %
120°/secol M A2 9] TAEE Z7istgt, &%

% 120°/secoll M total work®& F 4l TEFA]
Z /st
Aol g HAZHE 120°/seco] endur-

ance ratio 5 & AHY$ BE FEAA &5F
of Zrlslgoy FZNME 60°/sece] peak
torque, M Zol| tl¥ peak torqued] H]-&, TAE
120°/sec®] endurance ratio, TAE oM 74
st A2 AAGERT 229 HAGE
oA ZrAEAel BT 283 60°/secol A
A A& 229 vle #A8A gt

olg3t AAREL EUE & F ¥AES
AA8Y dol A7 AAHE A AT ol
ollzl 2% 2EHE FHse 5L AA
o ¥vtn A€o

2
B d7E dxa £ @
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oz Cybex 6000 TEF UnitE& o]8-8o
60°/secoll Al 229 Hd]9-¥(peak torque),
Aol tig 29 ulg, AF I Hoe
go] ], A2 set total work, F4AIZ9
TAE(torque acceleration energy), =412l
Yol = (total work)E 243981, 120°/sec
M A2 HF U (average power),
A9 A& (endurance ratio), A2l set
total work, ZF4l12¢] TAE(torque acceleration
energy), AT Yo Z#(total work)E
2438 £FALAR £FARFY olg
Hug AEL u&n 2o

1. £F & 60°/secol Al F29 peak torque
e dddd 738 F 5HL FrhEde
U BA%Ho 2 FodtAe gt

2. £F F 60°/secollA} A2 9] peak torque
Ae Zrrsd ey AgHoR f9 8
F ek (p<0.05).

3. &% ¥ A9 peak torqued ¥
peak torque®] H¥|= 79 ZF 59L& 7 aE
Fou gARHor H93la gt

4. &5 F A Fo] U F9 peak torque
vl 79 F 5¥L Frtetdoy EAE
Hog fFosA durt

E ¥ A2 di§ A9 peak torque

T F7tetden SAHoR £

E o} (p<0.05).
£ ¥ set total worke 28 A3 ¥
o

}{(p<0.05).
F 229 TAER 73 % 64We 3
slRoeyd EANAHoz Hoskx ¥t

N
et

F ¥ A9 TAE:s Z7lslded %
‘ﬂ’-‘i%i #9 3H o (p<0.05).

% ¥ total worke E23 A2 BF
A Frtetgen FARHoZE R 3
th(p<0.05).

% 3% 120°/secoljA] average powers
AT BG4 Frstgen FATH

10.

11

12.

13.

14,

15.

7.

— 960 —

o8,

ColBE gAY FHEgs £&

o2 f9 &yt (p<0.05).

F F 120°/secol A AFHL ZAE
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