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Energy Output of Barbell Exercise.
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Abstract

Energy reguirements of barbell exercises (High clean, HC, Bench press, BP, Two arm curl, 2AC,
Squat, SQ. and Sit up, SU) were measured for 4male university weight lifters.

After ten repetition maximum (10RM) was measured for each barbell exercise, five different
loads such as 0, 20, 50, 80, and 100% of 10RM were used as the exercise intensity.

The exercises were performed 10repetitions with tempo of one per 4seconds by using metronome.

Oxygen uptake was measured during exercise and recovery phase by means of Douglas bag method.

Oxygen requirement (net) at maximum exercise were 4. 3/ for HC, 1. 8/ for BP, 2.2/ for 2AC,
3. 81 for SQ, and 2. 8Ifor SU.

At each exercise oxygen requirement increased significantly linearly with the increment of exercise
load (HC: r=0.85, BP: r=0.73, 2AC: r=0.94, SQ: r=0.87, SU: 7.74).

The mechanical efficiency which was calculated from mechanical work (distance of barbell moved
vertically X weight of barbell) and net oxygen repuirement were 5-10% for BP, HC and SQ and 1-3%
for SU and 2AC.
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Table 1 - physical characteristic of subjects
Sub. | Age \ Height cm ' Weight kg
KT g L, ies 66. 0
T. M 20 174. 6 68.3
A F | 19 | 178.0 | 64.2
HS | zoi 164.0 | 64. 4
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Fig 1 Five different barbell exercises used in the pre-
sent study
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Fig 2 Relationship between exercise load and net oxygen requirement
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Table 2 Oxygen uptake (m/) during exercise and recovery phase at euch % max. load

- Load%

3 20 ‘
Exercise

0

50 80 Max

%Ex

Rec ‘ Ex ‘ Rec 1 Ex { Rec !7‘]%1; ‘ Rec

Ex & Rec

Bench Press| 70+ 40| 380+ 110|130+ 80
2Arm Curl*| 40+ 10| 360+ 100 70+ 20
Sit Up* 110+ 90| 870+ 330{160+ 70

Squat

403+ 100100+ 90
480+ 180100+ 50
1130+ 830230+ 501590+ 180210+ 602050+ 110260+ 802400+ 0
High Clean [170+ 80/1060+ 270/250+ 501690+ 4004401202280+ 5205701402840+ 710650+ 603500+ 530
190+ 30| 850+ 3301240+ 70!19001 230:34o¢ 20%20501 304360i11012730i 450390-£1103350:+ 370)

850+ 320}2501110 980+ 2701220+ 601530+ 480)
930+ 50‘1601 4011390+ 180250+ 40{1980+ 50

* Two subjects
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Table 3 Percentage ratio of oxygen uptake in exercise

phase against to total oxygen requirement

~_ Load%

o 0 20 50 80 Max
Exercise < | i

% % % % %]

Bench Press | 184 | 30,2 | 11.8 | 25.5 |'14.4
2Arm Curl* | 11.1 [14.6 |10.8 |11.5 | 12.6
Sit Up* 12.6..|14.2 (| 145 [10.2 | 10.8
High Clean | 16.0 |14.8 |19.3 | 20.0 | 18.6
Spuat 22.3 12. 6 16.6 132 11.6

X 16, 14017, 8 6 {161, | 136

a 4.08| 7.27| 3.47| 6.48| 3.10

# Two supjects
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