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" Abstract ||

The purpose of the study was to investigate thatioglship of muscular
contraction of selected muscles during Jump Serweng national and university
level Volleyball players. The subjects for the studere twenty male Volleyball
players from Lakshmibai National Institute of Plogdi Education & Jiwaji
University, Gwalior. The muscular contraction efected muscles was measured by
biotech though technology of six channels and thep) Serve performances of
subjects were assessed by 5 point scale througiectvb judgment of panel of
judges. The data was analyzed using the SpearrRamk correlationd). The level
of significance was set at 0.05. The above mentiostatistical techniques were
performed using SPSS version 17.
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INTRODUCTION

Play begins when the ball is served by the riglukhalayer. The serve must
be executed from the serving zone, and ball mustitoeith one hand or any part of
the arm. The distance behind the end line is lidhdely by tactical considerations or
free space. The simple objective of serving is ub the ball into play by getting it
over the net. At an advanced level of play, theesd&ecomes an important element of
the team’s attack and overall strategy, and isnoffechance to gain a point (Arie
Selinger 1985).

The process of electromyography involves the us&arfsducers known as
electrodes that sense the level of myoelectricviigtpresent at a particular site over
time. Depending on the questions of interest, eithaface electrode of fine wire
electrodes is used. Surface electrodes, consisiihgmall discs of conductive
material, are positioned on the surface of the skier a muscle or muscle group to
pick up global myoelectric activity. When more lozad pickup is desired,
indwelling, fine wire electrodes are injected dthgénto a muscle. Output from the
electrodes is amplified and graphically displayedn@athematically processed and
stored by a computer (Susan J. Hall 1999).

Since, the research scholar conceptualized to ligati®n the relationship of
muscular contraction of selected muscles with tegopmance of jump serve of
Volleyball players. The study was delimited to thesnty male Volleyball players.
The subjects were further sub-categorized in tvoug's viz. National and University
of 10 subjects each. The electromyographical instnt was of six channels only.
The study was further delimited to the following sules i.e. Rectus Femoris (RF),
Vastus Lateralis (VL), Vastus Medialis (VM), Gastnemius (GCM), Anterior
Deltoid (AD), Medial Deltoid (MD), Triceps Brach(iTB), Gluteus Maximus (GM).
The study was further delimited to only two phasgserve i.e., 1) Take-off and 2)
Execution (hitting). The study is further delimitemlcommon-mode rejection ratio of
110 dB at 50-60 Hz.
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On the basis of scientific facts and research se¢ha@wn understanding it was
hypothesized that there would be significant retahip of muscular contraction of
selected muscles with the performance of jump servlleyball.

METHODOLOGY

Anatomical landmarks of selected muscles were ntabyepalpation method
for electrode application in different phases. @& of Jump Serve were collected in
the Biomechanical Laboratory of LNIPE, Gwalior. Mles activities were measured
by Bio Tech Thought Technology of six channels iermvolt (uv) and performance
of Jump Serve was measured by 5 point scale threugfective judgment of three
gualified judges.

A A
Fig. 1: Electrode Placement

EMG Equipment and Processing - Muscle activity of the right and left Vastus
Lateralis, Vastus Medialis, Gluteus Maximus, Gastemius, Anterior deltoid,
Triceps Brachii, Rectus Femoris & Medial deltoid sweecorded using Ag/AgCl
surface electrodes and data were expressed involt(pyv). The raw EMG baseline
level was located at 1 to 3.5 microvolt. The “Conmmblode Rejection Ratio”
(CMRR) for the present study was 110 dB. For EM@aat all of the signal power is
located between 10 to 250 Hz and scientific recontdagons require an amplifier
band setting 10 to 1500 Hz. This would result sampling frequency of at least 1500
Hz to avoid signal loss. Maximum Voluntary Contrant (MVC) was used to
normalize the reference value of a reference coidra After an initial warm-up
sequence (stretching, low aerobic exercise, 5 toniktutes) subjects were asked to
start slowly increasing the force, reach the maxmeffort after 3-5 seconds hold it
for 3 seconds and calm down after 3 seconds. Sameesce was repeated for each
MVC contraction.

Fig. 2 : Electromyography I nstrument
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Exercise Testing Protocol The subjects were asked to wear appropriate ddtire
EMG testing. The skin of the subjects were cleath abrasive fluid i.e. Maptron’s
Ultrasound Transmission Gel. Electrodes were attégrarallel to the muscles fibre
and wait at least 3 minutes for application areaetch a sable electrical condition.
The subjects were instructed to begin the techniug electrical activities were
recorded.

Fig. 3: Take-off Phase

On the basis of expert guidance 5 points scale emagloyed to assess the
performance of Jump Serve among the volleyball gy subjective judgment of
three qualified judges. The average of highest tpgimen by each judge’s was
considered as the final score.

RESULTS

Table-1
EMG RELATIONSHIPWITH JUMP SERVE PERFORMANCE WITH

NATIONAL AND UNIVERSITY VOLLEYBALL PLAYERS

NATIONAL PLAYERS UNIVERSITY PLAYERS

MUSCLES | Mean | SD | Coefficient Of| Mean SD | Coefficient Of Rank
Rank Correlation P)

Correlation P)

RFR 638.00 20.56 .800* 623.30| 31.97 .650*
RFL 639.30| 8.69 JAT5* 590.67| 52.52 .667*
VLR 563.16| 30.87 .7138* 542.52| 24.52 .406
VLL 136.81| 8.53 488 118.16| 5.92 .644*
VMR 580.05| 28.82 .657* 572.98| 30.69 .238
VML 599.42 | 15.04 469 599.92| 10.54 .188*
GCMR | 534.66 19.23 .394 526.01| 9.63 125%
GCML |586.61| 15.20 JI57* 585.38| 15.27 .544
ADR 546.37| 12.96 331 541.75| 7.11 .825*
ADL 506.77| 12.09 .506 501.32| 12.15 .150*
MDR 340.84| 12.83 .675* 328.64| 17.10 .506
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MDL 348.60| 18.77 363 344.05| 16.43 513
TBR 184.92| 8.81 619 191.36| 27.08 713*
TBL 101.17| 9.6E 257 91.26 | 9.86 223
GMR 278.60| 30.67 .781* 289.60| 24.05 632
GML 280.52| 28.3¢ .832* 285.79| 13.88 .188

*Significant at 0.05 leve
Tab.p,o5 (8) =0.643

It was evident from tab-1 that coefficient of rank correlation of Rect
Femoris right, Rectusemoris left, Vastus lateralis right, Vastus madiaight,
Gastrocnimius left, Medial Deltoid Right, Glutius aMimus right, and Glutiu
Maximus left muscles with the National Volleyballaper's performance of Jun
Serve at the moment te-off were .800,.775, .738, .657, .757, .675, .781 and .
respectively, which were significant at 0.05 lewél significant with 8 degree
freedom. It indicates that there were significalaitionship of muscular contracti
of above saidnuscle with the National Vlleyball player's performance of Jur
Serve at selected moment i.e. -off.

It was also evident from tal-1 that coefficient of rank correlation at rect
femoris right, rectus femoris left, Vastus Latralisft, Vetus Medialis left
Gastrocnimius ght, Anterior Deltoid right, Anterior Deltoid letind Triceps Brach
muscles with the University Volleyball player's femmance of Jump Serve at t
moment takesff were .650, .669, .644, .788, .725, .750 an® f&spectively, whicl
were significant a0.05 level of significant with 8 degree of freeddimndicates tha
therewas significant relationsh of muscular contraction @bove sai muscles with
the University Volleyball player’s performance efndp Serve at the moment ti-off.
The graphicalrepresentation of mean of EMG among the volleypidlyers were
presented in fig 4.
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DISCUSSION

The study was conceptualized with a purpose tositnyate the muscular
involvement in different body segments and forcemafscular contraction during
Jump Serve in Volleyball.

The statistical findings showed that there wasgaifscant relationship of
muscular contraction of Rectus Femoris Right, Re€®emoris Left, Vastus Lateralis
Right, Vastus Medialis Right, Gastrocnemius Leftedval Deltoid Right, Gluteus
Maximus Right, Gluteus Maximus Left muscles witle fherformance of jump serve
at the moment take — off of National Level Vollelfgaayers. Similarly, significant
relationship of muscular contraction of Rectus FesBight, Rectus Femoris Left,
Vastus Lateralis Left, Vastus Medialis Left, AntarDeltoid Right, Anterior Deltoid
Left and Triceps Brachii Right muscles with Univgrd_evel Volleyball Players of
jump serve at the moment take — off.

The statistical significance pertaining to the ateinship of muscular
contraction of selected muscle group with the pemtnce of Jump Serve at the
moment take — off could be attributed the fact tbaliected muscle group play a
dominating role at the moment take — off during puserve. Jump Serve has become
an increasingly important offensive weapon in \Agblall. To execute the jump take —
off is crucially very important for converting hmaantal momentum to vertical
momentum. The muscles namely Rectus Femoris, Vastiesalis, Vastus Medialis,
Gastrocnemius, Anterior Deltoid, Medial Deltoid,icEps Brachii, Gluteus Maximus
plays a contributory role in the preparatory phigake — off) of Jump Serve. The goal
of an effective jump serve is to generate maximarod through a series of muscular
contractions and joint actions i.e. transferreanfithe ground through the entire body,
up the arm and through the final wrist snap. Tisellteof the study was in agreement
with the work of Walls (1991) and the finding oktpresent study support the finding
of the study conducted by Cisar et al (1989).

On the basis of research findings and scientdatd available the hypothesis
stated earlier that there would be significanttrefeship of muscular contraction of
selected muscles with the performance of jump serVolleyball was accepted.
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