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ABSTRACT

The effects of EMG activity and blood fatigue makers on balance taping
treatment by exercise type.

Lee, Hyo-Seong* - Lee, Yong-Sik - Byun, Jae-Chul
(Kyunghee University - Sungkyunkwan University - Yeongnam University)

H-S Lee, Y-S Lee, J-C Byun. The effects of EMG activity and blood fatigue makers on balance
taping treatment by exercise type. Korean Journal of Sport Biomechanics, Vol. 14, No. 3, pp.
271284, 2004. The purpose of this study was to analyse the EMG activity of selected muscles
with balance taping treatment and blood fatigue makers which accumulated during exercise of
progressive maximal intensity. Ten male college students who did not experience any
cardiovascular and musculo-skeletal disease were participated in this study. Balance taping were
applied to rectus femoris, vastus medialis, vastus lateralis, biceps femoris, semitendinous,
semimembranous, and around knee joint. Isokinetic knee joint flexion/extension force, EMG
activity, lactate and ammonia as blood fatigue makers during progressive maximal intensity
exercise were measured for with/without applying balance taping. The results indicated that

although flexion force of total work at 60°/sec with taping was increased applied taping did not
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affect to the aerobic exercise ability parameters. Lactate level as blood fatigue makers during
progressive maximal intensity exercise after taping was decreased but the ammonia level did not
change with same treatment. In isokinetic knee joint test at the angular velocity of 60°/sec,
180°/sec, and 240°/sec the taping treatment did not affect to any selected muscle EMG activities
except maximal EMG of vastus lateralis at 240°/sec.
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E 1. Physical characteristics of subjects

N Age(yr) Height(cm) Weight(kg) Body fat{%) LBM(kg)
10 25.10£0.57 175.90+5.84 74.71+15.82 16.79+9.18 60.91+5.61

Values are meantstandard deviations
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1) Treadmill test

Hd FALAE £55HE Lotrr] 93 ditgo g olfHE 71FEM treadmill (Trackmaster,
Quinton Co. USA)E o] &3] o 1089 Fu] A9 HSAFS 98 treadmill oA M3 2
7) +5E 52 T AT OE £ EFd BT £ Agdd e §l 38kt At 2%4
Z71eta, &5 (mphys 27] 1949] 17mphel A o) 32eich Z740A UAEA % 798 2es
Z 7450 Atk APASC] AAAN O o) 28 F S WA 2@y EFE FYHES e
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AT AIAEY JAAAMAF (VOmax)S Treadmill Del7] Al AFE A2EAZAQY
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28 1. Time of blood sampling
EMG Peak torque
Max test EMG trial z az
|
|
BAE A 60°/sec, 180°/sec, HAER ¥

240°/sec FAT H2E

28 2. Procedure of EMG analysis

2) 5 eE 2 AT %

5&4 £Rd - A2 £5& Cybex 770(cybex, division of lumax, N. Y, USA)& o]&-3td F
ARGE Folel] sl MEES olgaled Al B2 olgeld BES 1RA7T, HEAY gy

Zojo] AA A9 EolE 2HF ¥ HHFY AR padE FAstq B BASH
H(ROM; range of motion)E ZA43}x, tlg¥ nAuS ojdsly ZZ3 AA FFA %-;— A QH
e 3o] TUHA) G=F dusA aAANAL E AN 34 2 —Ef%% H2EE 60°/sec
4T o)A 48], 180 °/sec &S oA 123], 28T 240°/sec ZHETAME 203 %‘R}-—g o] B4
Al F2 olgdle tEZE o)8std AL gk ol L E Peak power, Average power,
Total workE =43t h

20 F A2 PR AUY 298 A Qs A 43, £97 232 A
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T OiEARRS F4e 2E8FEY) Id Ay AAQ A4S daEr] 98 2=
(electromyography; EMG)E 2435t

2 d7dA AHEE SRR 2w e gd AR Ao g £z e QEMGS (Laxtha
Korea, gain=1000, input impedance > 10, CMRR > 100dB, center-to-center distance=45 cm)g A}
Fs500 ol FY Fu5E 104 Hez AU 2HE 39S 9% 2235 SA9 Uy
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7 e BAude] ta2y) fid J&8v)d w2 o] geten, £39 7 ¢y}
$132¥ EDTA Vacutainer tube(Becton Dickinson, USA)¢} ut tubeo] Fo} Aojx Hp
sttt ¥4 BeE A8 3000rpmo.2 1087 94 Relste 84 Feldd @of 35 ¥F B
o ¥ E gAAANMEE Bo] E43Ah ¥ Age g9 242 ¥F 28 AxeA I3
Lactic acid, @4 Ammonia ¥5& HAsiqch ¥& ¢dwole] EAL Ammonia kitE AME-314
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B o] x}ixﬁi}“ IBM Pc®] SPSS 120 version(% %)< 0]%—6}0% 7t EG JoEs Py
FEAAE AE & F, HolW A& AR Fo dYEHS - AD =

ttestE "’\]3}9&‘3} T3 A AN dEAFEE WEEED 45A2Y AR7LY BHE A
F 2359 HY JE 2ARE I HolF ¥ Afzte foF ot UeAE WeEl7] A

&) Paired ttestZ Ak Hold 2 A F Aorlswd HAEY HTA B5L o|duF
4 WHEE Y (two-way ANOVA, Repeated measure) AAJtAc 12|31 RE FA4 #o+E

& p<062 AAsYrt

E 3. Results of peak power during knee extension and flexion (Unit = Nm)
Angle .
t S
Velodity N Parameters Before(NT) After(T) ig
Extension 203.50+42.08 219.00£37.13 -1.815 103
60°/sec 10 i
Flexion 110.00£29.16 129.50+25.72 -2.110 064
Extension 152.80+29.56 154.60+24.67 -190 854
180°/sec 10
Flexion 178.46+44 .41 193.14+25.09 -610 557
Extension 153.00+£48.11 156.30£46.79 -1.905 089
240°/ sec 10 .
Flexion 102.80+27 45 102.90+30.37 -052 960

Values are meanistandard deviations
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&xd F54 €9y 242 4 39d Ui ZHe <k 3o vEd v 2o o]
Y A A HE F 60°/sec, 1807/sec R 240°/secd] AL TN 22F A2 BF EAZeE &
A zol7t LhehtA] ket

X 4. Results of average power during knee extension and flexion {Unit : Watt)
Angle .
Velodity N Parameters Before(NT) After(T) t Sig

Extension 152.28+45.63 149.59+28.88 182 860
60°/sec 10

Flexion 94.20+38.57 93.22+19.66 100 923

Extension 249.74+59.54 277.83£55.34 -1.507 166
180°/sec 10

Flexion 178 4644 41 193.14:25,09 1176 270

Extension 221.07+81.51 229.79£91.99 -1.245 244
240°/sec 10

Flexion 162.65167.35 153.59+62.25 1.805 105

Values are meantstandard deviations

<& £ Hold 3§ A3 2§ F JPAEY ¢34 2 - AT HYo tg ZHolrt. H
o]g A& A7 & 7ho] 60°/sec, 180°/sec P 240°/sec &L F2 y} Ao M EARoE $9
& Apol7h giTh

I 5. Results of total work during knee extension and flexion (Unit = Jule)
Vi?o%liiy N Parameters Before(NT) After(T) t Sig
60 /sec 10 Extension 241.40+42.99 249.40+43.15 -1.689 125
Flexion 147.90+27.26 161.70+34.01 2493 0
180°/sec 10 Extension 180.4031.19 187.30+32.26 1591 146
Flexion 129.10215.45 135.80+13.83 -3.882 004
240 sec 10 Extension 149.10+57.68 146.90:23.60 545 59
Flexion 115.40+15.79 114.0017.93 651 531

Values are meantstandard deviations, p<.05 p<.01

60°/sec, 180°/sec B 240°/sec®] Z-4: 5ol whekA thE) 9o o] 44 A} To] F I U3 A
I <Table 5>0) M B nlo} 7o) 60°/secd] &L oA £ F2A) FAH o2 598 }o]7}H AR
(p<.05), 180°/sect] ZAE TN E £84 Z2A FAF Aol7} Yehth(p<01). 11} 240°/sece) 2
SrdMe 22 A2 EFAN BAFLZ F98 Aol 7F YA gstet

<E 6>9A BE uhe o] HYPAEY A¥r|siY WASH i Aol goly H4 A
2] VOymax, HRrest, HRmax, Exercise Timed] glojX+& EAH o2 {93 o7} vehbA] 49t
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o, RER(ZFH)S) 4 HolB 44 A3 3 ] $AH02 28 Aoz} Ueiri(p<os).

3 6. Results of physiological variables associated with VOsmax

Parameters Before(NT) After(T) t Sig
VO;max(ml/kg/min) 4351:2.16 44.46+2.48 -1.565 152
HRerest(beats /min) 75.80+7.37 73.40+6.19 1.249 243
HRmax(beats,/ min) 199.20+9.94 192.80+7.42 1.807 104
Ex. Time(min) 12.39:0.93 12.3420.66 203 844
RER 1.26:0.13 1324017 -2.802 021

Values are meantstandard deviations, 'p<.05
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3 7. Results of blood fatigue factors and serum protein components

Recovery Recovery
Parameters Type Before After 2 hr 2% hr
NT 52.60 138.70 63.60 36.60
Ammonia +12.25 +29.90 £15.07 1981
{umol/L) T 47.90 131.00 61.30 300
£7.62 +16.93 +16.70 +11.48
: NT B0 146.60 30.70 1430™
Lactate +4.04 +31.08 +1523 +2.67
(mg/d]) T 10.10 121.30 23.10 8.80"
247 +42.56 +7.17 +1.75

Values are meantstandard deviations, mp<.001 1 A 71 R)po) "p<05 : NT vs T 3+9] #po]

< 7>& HolW A% A3 A% Fol FWH AYraes A 83 Y2eAT veo g 2
solct. ¥4 Ammonia®] B¢ Bl Hg § - Tol MNE EAHE Fog Aozt Aot
YA Bole f9g Aol YA (<00, B3 Lactate F59] YoIAE B3P AE &
2o makA fojsk zholsh YebgtHp<0l).

A4EY WY 544 54 AATRINY W2B2(VMS 4E5FVD)Y BF SHEA
o Az <E 8o hehd vio o] HolY A AT A& F 60 sec, 180°/sec, 20°/secs] 7}
$SolM BS FAZ22 498 A7l Yeia) 2t
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455d ¥ T84 &FA AARTAAY WER2(VMF SJ2(VL)Y Ho 2AEH
= <& 9> YEehd uie} o] HlojF AL A HE T 60°/secs} 180°/secd] ZHEE oA
AROZ F98 Apol7} UehtA] g9kor} 240°/sece] Zt&ET o 9&FZ oMt §ol3

I 8. Results of mean EMG during knee extension {Unit = %MVIC)
Angle .
Velocity N Muscle Before(NT) After(T) t Sig
VL 15.43+3.88 14.433.49 891 39
60°/sec 10
VM 17.02+3.74 15.4312.85 2.184 057
VL 17.52+4.77 17.4246.29 .087 933
180°/sec 10
VM 20512719 2032+5.23 201 846
VL 16.82+3.02 15.99+4.09 732 485
240°/ sec 10
VM 20,99+2.90 20.37+3.51 A87 0639

Values are meantstandard deviations

H 9 Results of maximum EMG during knee extension (Unit : %MVIC)
Angle .
Velodity N Muscle Before(NT) After(T) t Sig
VL 100.40+31.37 90.85+28.27 1.266 237
60°/sec 10
VM 100.77+20.22 91.65£20.99 1551 155
VL 114.73+40.81 104.30£36.65 1.383 204
180°/sec . 10
VM 121.30+50.20 107.41+29.58 1.587 151
VL 108.75+22.15 10047+15.71 2438 041
240°/ sec 10
VM 133.68+25.72 128.27+21.98 828 432

Values are meanzstandard deviations, ’p<.05 : NT vs T 7H8] z}o]

V. =9 9 HE

2oE 254 AR2ME Aaskn 78S FURAI] AN AA 4 BERY

2ol o} A8 oA 289 UAS 53¢ £

o2 ojs=lolq Friela, ol§4, FEH, 2002, AgsE Hol=
99e Az nefatx Rn AAY £99L Adjehe o

SR RES I DEDIEY n% 27 Azdle 289 A% 3 190 #EY A4 L 23
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= uPfR AFA HolZrt o] §HUA HolFe Ave ThaEHtHel &4, JF3E, o]FE, 2002
BAEY, o4, 2003). FWHHoZ HolYe FEFZS ST E EFEM ABXBAE -"43]]
@AY 22 HEA AAPYLE FE AHHIE Yk McConnell(19%)9] &3t F5

H A7 dE eAE FHY WIS BAs @30 dAT AEEY HIE AUANA BF
< #3AIt T Bastglct ole} fAle HEgo g o)y
712 Fo HEdtel Hoh Zstd HR 4584 AIE AFSe AR gEA o
(Refshauge, Kilbreath, & Raymond, 2000). we}s nf-5844 7Hze] oz Aol 3% gold
o] ztel AHE FreatA F3AT Ba @ uly} glck(Callaghan, Selfe, Bagley, & Oldham,
2002).

g2t FLE JPAA HolBE AL A 4 Fof 5454 £8E 229 A2EE ¢
71 93 60°/sec, 180°/sec 2 240°/secoll A} BIAEE AR AFATA 60°/sec, 180°/sec T
240°/secol Mo HAE Al 223 A2 %A Hd Ed(peak torque)dt HT 3}9(average
power)ol M Ho]d HE&AI} F el Wy} ge AL YEHL, F Yol work)e] B¢
A 60°/secst 180°/secoll A e) Hl2E Al Ao Wb} A%l W, eol® &4 Aol uls)
Hold 44 & 2290] 7MUY 09} 28 Ade £33 e 2ol B2 go]F L A
stigte 22 424 oA A w99 B B9 dole B L vAA FIvhe
AS ¢ F UM 28U F A F289 FTUE B AL A4 de €59 A A
AN WH2 Hojgo] 283 FH AR QA3 AA) dF F/h) =5 & Ao gudd.

€ G723 vlusiA APHde] Slof tha Aol oy o84 %-(2003)-% £33 Hol3
Hgol ZHLE wXe FFolA 60°/secs) 180°/sece] AEToN £BH Z - AT H$
I 254 Ho 293 B 59, 2eln F A zelrt gt A =
A= WEF YAFTE RAFT Qo o]RA L Z HolYo] AAZHY 5
S FAA 5 715 FAHY 5YE Ho ]*‘ Ao 2 Yelgtiy sjglon, Ad g
T 23A AW L o2 eSS By @ u), & A7dde 9AS 9uig
60°/secs} 180°/sece] 2 - A2 EBA Hul 28 FFAYIA F9& o)z} Yt

THE XA &S HAT

2R &5 FAYAME HolRs A8y A HE ¥
&Py o ZAx vinE I AExY 554 £
60°/sec, 180°/sec @ 240°/secolq F 2& BT P 2
Tl ¥g7} Qe Aeg vk S}XIJ HE 542
AeBo HF ZATA I} HLA TAEA ] H5 inao 2 9 Vet Jdg 234
of W ME 60°/sec, 180°/sec oA 9] E|AE A 45 25 go)g ALAN & 7 Hav}
fle Aoz dehgth au 240°/secd] Zg o Me JEFE A9 HolY H&AG & 3h|

oz 14584 HE WA
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dA7HA Holge) AL £ - ol webA Fo] HAAHA G2 LFEFHE FIH HUradT
Mol vehd & le Aol T 23, JPAE] ol A& A3t vlusja HE Fo
=AY Ak AHE Hd e, 2da F EEATAA SAA WEr vehA ggkey
RER(ZEE) MR Aol7h AALEZ HolF e HEdtds APAEA Husd AR2A
olgHe HaFATHA 9IS nAA R¥Te Ao sk a1y Y dFE
< AY diFEol Hd 283 ZAT7Y Fo W 223 A2 LY Yo 20| B
A A7) Wl of A=A eo]P FAE =d}r]d REFe] Bk WM A 29 ¢
Y3 Wile 47 Yoz G v"_—%‘%ﬂloﬂ e dojge AAE 7Y Bavt A4 a4

FPI
r

BT A TET 59 AR ¥ BYA gon 2uE AT A 9T vAe A
02 9HA AT HEE, AT 4849, ZAS olFF 2000). ¥ d7AAN HIH
A Faes A 8% J2E82 3 % 24 $=9 42 do9E H8air) Aol ws el
= A48 ¥ 1414 AdFIes A APAE o] A FYF 54N 4
Uehton Hojd H8 Fo 83 249 53 A 44 %}iﬁ}ﬁi‘:} olg @ ol daNe
g HelBs H8T F 5 AdEsY Ao AL Artde JES FHAA Hed o 9
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