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The effect of Fixed Bracket Interval
Training on Specific Ability of Cycling
Athletes.

Abstract

The purpose of the study was to discuss the effect of
bracket fixing interval training on specific training of young
cycling athletes. Methods: subjects were 8 young cycling
athletes, the average years, height, weight were 16.4%£0.5 years,
174.9 £ 5.3 cm, 62.2 + 4.6 kg, separately. Diagnosis ways: it had
based test and specific tests(before and after training), which
adopted 10 ¢ 1 blood from earlobe before warming up to get
values of lactate and blood glucose of static condition. Before
test, athletes have to wear polor and take speed control machine
on bike. Test speed was form 8.3 m/s to athlete’s maximum speed,
every step was 5 min and then increased 0.83 m/s, load was
53x15 in the outdoor cycling field (400m). Specific tests were
200m performances (before and after training), and used Newtest
machine to analyze performances of every step and recorded
heart rate for 5S5min after test. Conducting of interval training
was on bracket fixing on two weeks(4 times a weeks). Collecting
parameters were lactate, blood glucose, heart rate, specific
performances and speed. All personal information were analyzed
by Descriptive Analysis and collecting database were analyzed

by t-test(repeated measures), p<.05*. Result: after training,
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personal aerobic and anaerobic threshold wasn’t significant
difference. But Gluconeogenesis appeared stable after two
training, and has effect on stability of specific speed. According
to the results, bracket fixing interval training can use to normal

training plan in the future.

Key words: Cycling, Bracket fixing, Interval training
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ARIE IS AR S B (R B i TR [ f*"?%kf Neumann et al. (1993)
FUOFETHN g o RS S S a2 RIPH I (F 3-2) - U
HAE L B SRR R 101 Tk
PRI DR °‘2EU§:E"3ﬁfJ%T£f CO R R e [
OB 5% BB (Polar725x) » 20 i B B 5 o S A Fr gl gl
400 m 5 371 b ) HT g DR E 53x15’*ﬁ‘[ﬁf|$@ 83m/sFJF[’
P B2 3 2 44 A8 15 06 55 5 min Sl % 5 - 0.83 m/s Ak &
8 7 45 R B B 2 e v )
o (all-out) £% (-  WIEE AT R & 1 oy I B Bl 5] 27 fR TR O A
B i ooy b0 BTV B BCE T ﬁ%@'{ﬁﬁ‘ﬂ“ WPt
Laktat-Exprot fif il 57 & it f & 5 7 fr - M0 @ 0 = po L et
b

b
~

¥
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#3-2 # 9 FL#E(2-4 mmol/1)ff 0 ] =

R ISR
GRS 8.3 m/s
B[ BT 0.83 m/s
= [ }‘njt A E%Jf fiti] 5 min
W& I I v

oo EJIfEJ’fﬁ%YEU

(= )& = B FCHF ] KT BB REE 200 m b AL (B
AR o e o JIREHTER R E S TR A T AT e
e fifi, o EJJTEJ‘ZEUE:%@%‘L' et J1% 1~ 3~ 5+ 7 min IR R RY
RE TR AR E S PRI AT o [l T 200 m o BEE A
flvab) Newtest 520 EY U #5000 I 53 47 & W FR Gl % BHEE W A
W%m%ﬂﬁ@ﬁﬁ?3ﬁ°ﬁ?%?%“%%%@ﬁw
% 5 min (Y[l *& 3-2) o

(2 P Ers# # i B] Newtest 3 F By B I 6% o 1) & pu i g
W~ T MR AP D 50 m B - R AT 9 R
Tl A > FE 200 m[1pv s 50 m o7 B ERD - gk g
R L R (R S S E G A e
e o A E T FUETE BB AR R TR e e g R R
B R ey - SR RBERA > F R EE Y AY 10 om
EE R R S mo PRFE G E Sl RS
AR R B W e A Y B BEF] T f BE Newtest
powertimer analyzer 53 7 fif i 53 #7 Al i g & R g g

Hgﬁ[(io
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#03-3 HCEWE

B SR 200 m Y] FF
I & =g HR - La -~ 57 F& i %
#%Eﬁ&ﬂ%ﬁ R -~ El -~ E3 -+ ES5 min

SY2oa RUMRTIHE T

CFH T F PR R R -
HFAR R - F AR

e 8
£ 9 100 %

* 3-4 F AT

i T

] TR
7oA 3x3 x15 s

i+ EL Rep : 90 s (4 f&)

Eﬁ | Set: 5 min(éﬂ'ﬁg)
7oA E B & i

7 s EFFTTEN
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+ % B Newtest i’ }1% FO3E B BB W R

Bt

T E RURBEETN

7

>
——
S0
9;11.
=

[fi' 3-2 Newtest 32 [ B¢ 5 ] (%

P 5° 2 57 #7 % (BIOSEN C_line Clinic)

[Fﬂ[ 3'3 i-l":' sﬁ“[@}}ﬁ%
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= - ELITE 8o il & 2" i %

ﬁgﬂl 3-4 [#! ;Eugn ';V‘FFIP/E

DU[ N ,L\$%(725X) .oz o £
7 o (Y] s E TN Sl i Y >
}—fillﬁj }ﬁk 1 f! Polar = = §# -
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—
-t

~ A2 YE PP MERIDA Scultura Evo

B 3-6 =% ) 7

5T g RYR| SR R F 5T AT

~ I'l Microsoft Office Excel 2003 F’ZXPE}L = EEE 0 BORE

£ H R % B B (Mean)¥ 42 Y X (SD) -

NI - v U -3 v Laktat-Exprot i ’ﬁ%‘,{ v o) T Rl RE A

W Fp & -3 % Bl (2-4 mmol/1)

Pl s Gt a2 H 3 d av Rl WA 1 s g
BYE S FI A IAE A ¢ B R T T AR fézi’EUﬁéfE}’rU/%
Bl o BEFH A YR p<05

o~ BT E IO 47 1) SigmaPlot 8.0 i i (%
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SYAE AN EIAT

APEEN 8§ b EF P E T BRSSO H
@ﬁ#~%%ﬁ%ﬂ%@’wﬁﬂmmﬁvwiwﬁrF&ﬂ
Ao FIAE R K TS WA I TR T AL S R
Ty 8 [ i (A B

= ~ 2-4 mmol/l " PR i~ B =R .
W 2-4 mmol/1 [l i W 26 g1 e e BEIR R -

bl
Sl

- EJUEI 200m7’]‘F§5ﬁ@ °

P4~ B P 200 mof RE R S FTPR SE AR OB -
I {200 m T ELRERS R EE R L B
*‘%?2%mﬁ@?Tﬁ?@E@v%ﬁo

Hy

F [l fifl (2 mmol/1)il & == 5 ft & 5% 3k I FTJ [

Fos 2 SRl (4 mmol/1) S & == H 7J4 200 m gh g F—TJ [

#~?§%WM2WMNU@¥$?%FINOmﬂQWUYAE%
Bk FTJ 7

= &7 2-4 mmol/l 7" P& @ =5 FE=g R
Foo4-1 L S F -0 (2-4 mmol/l) s B ST R T
B i 5 o F M) (T1)2 mmol/I ] i 5 % #5 9.8+0.6 m/s » & i

(T2) HI#5 10.9%0.9 m/s > Fq % 2= B +1.1 m/s - 2 mmol/l &
B RS T1 2 T2 55 I 85 13329 ~ 129413 min™' » 3 B -4 min™' o
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(T2 & Bl (4 mmol/l) S & == & Bk 55 jf 85 10.110.4
m/s~ 171412 min™'e 4 mmol/l - % 3k 4% Fi 2 & ] % § +12 min”'
WE ) EL+1.2 m/s -

Fo4-1 FURERF 0 F (T1) ~ & (T2)M gl % % © B 5 (p<0.05)

2 mmol/l 4 mmol/l
m/s HR m/s HR
T1 9.8%0.6 133%9 10.1£0.4 171£12
T2 10.9%£0.9 129%13 11.3x1.9 18317
Diff. +1.1 -4 +1.2 +12

a7 B RE2-4 mmol/l i fEEIER Bl IR R

Ry 75 0 L RS0 IR 0 T e BT o (L) R IR T
.120.4 mmol/1+» & = 1000 m(6x)™" Pi F %‘ = 5.00.4 mmol/l »
£ 0.9 mmol/1(p>0.05) = T-2 7 57— % 1000 m(1x)™ P & & 3F
4.8+0.6 mmol/l > ¥ 7 6 * 1000 m(6x)™ PijL % ¥ 5.2%0.5
mmol/l > % (1x~ 6x)% £/ +0.8 mmol/l - T-1 == T-2 ¥ 37— %
(1x)% B 0.7 mmol/l & 57 4 =% (4x1000 m)fj] ) (T-1)% & ¥ (T-2)
TR D oY W ER 3.840.3-4.9%£0.3 mmol/l> A £ +1.1 mmol/l-

n

o
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—O— T-1
—— T-2
6 -
3
g
)
=
@)
4 -
2 T T T T T T T
R 1x 2x 3x 4x 5x 6x

Exercise

4~ 1 LR R R T T e

5T = &y ETJITEI 200 m SSEER
F -1 EL P (TL S T2)200 m B 20 - 5le 59 53 Jj) 53
13.8620.64 m/s = 14.24%0.49 m/s > 7 57 = ¥ 28 (T2) 4 &
+0.38 m/s° 200 m 55 B g % K S0 m i I (T-1)g & 2 55 fifi 1% 14.4
$0.6 m/s > & W (T-2) [ ¥ 14.7£0.6 m/s » % % £ +0.3 m/s > T-1
57 3 F 50 m(3-50 m) 4-50 m g 5T S 13.6£0.7 ~ 13.2£0.6
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m/s o E ] (T-2) # 3-50 m = 4-50 m g% 85 [ 53 B 14.2%
1.6 ~ 14.2£1.4 m/s = T1 % T2 4 3-50 m g & 3 Bl +0.6 » %y %
WIEE 4-50 m = BRI +1 m/s o R 4-2 B

Ho4-2 PR W R T 4 R £ (p<0.05)

(m/s) 200 m max min
T1 13.8610.64 14.411£0.64 13.25%0.61
T2 14.24%£0.49 15.61%x1.25 13.30£0.39
Diff +0.38 +1.2 +0.05
18
—O— T-1
—— T-2
16
E 1
o)
3
2
12
10
0/ T T T T
1-50m 2-50m 3-50m 4-50m
200m

B 4-2 TL= T2 1 3505 s 55 47
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SYPUET  FP 200 m R NP MR O 1)

200 m fj R R S P REE AR T1 % T2 Y £L10.6%
1.1~ 11.0£0.9 mmol/l » f§ 7% ] F¢ =% & +0.4 mmol/l (p>0.05) -
S Al EE 11,97 mmol/l (T-1) » T-2 [ #% 11.88 mmol/l - f&
OB RS T-1 7 85 il 5% 4.840.4 mmol/1> & ) (T-2) [ 5% 4.9%0.4
mmol/l > % % £ +0.1 mmol/l - 7! A 4-3 A

44 —La )
=3 Glu
12 4
| T
10 4 l 1 | L5
T

La (mmols1)
]
M
Glu (mol /1)

5

. -2

5

0 0
N T2

[ 4-3 200 m [ B8R S 5P R T ISl AR e
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ST B E 200 m R R R E LS B

[f4-4 10 EJJ B 200 m = Rl REpF )0 B N e Bk T s e
e v 2 o [ (T-1) B0 RS 0 g S B SR R 194432 min! 0 &
(T-2)Ff £% 195%£6.9 min™' » @ % P F % B +1 min' (p>0.05) « i
1200 mo gk e BT S S ] T S oY I R 188%7.1 ~ 1982

5 min’! > [ sl B +10 min! o

P<0.05

207 e I |
o~ Hie

200 - _ T T

gt
o

180 -

160

HR (min™)

140

120

100
T-1 T-2

[ 4-4 Ff 2P 200 m = LRG0 B0 o B i R e
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53 &y EJU‘EI 200 m B = TR FTRIR R ;'fF%fEJI'ﬁ"':

B AF S R CT- )% 5 PR 8 LA (r=0.5) > sl &
B P PR R R e W (T-2) T R 7T PR R R T 200 mol g
o ﬁ‘%%(rz0.0ﬂ » FUPRE R S 9.97-12.17 mmol/l » 200 m 3}
TR 12.9-14.5 m/s o

3
£
g .
P r=0.07
— 0o
....... 6
10 4 et .
........ °
@]
9 -
@]
8 T T T T T 1
12.5 13.0 13.5 14.0 14.5 15.0 15.5
200m (m/s)

il 4-5: 1 2F 200 mi@@ﬁzf'irw“@ﬁy%ﬁfﬁ?
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BT & S M (2 mmol/)h B T FURE T RS 5k

il

i 4-6 53 1 3 % (2 mmol/)TE ) b VG - H I

(2 mmol/l) i # 9.8 m/s = 10.9 m/s V[ » 57 P& 5% S f|] /7 #°
0.6 = 1.1 mmol/l *s I fi] » [ ¥ + FE B T‘E'F—j‘%(p>0.05) o

La_, (mmol/l*s)

0,5

1,2
o TI1
—tl
1,1 ® T2 O
...... t2

7 8 9 10 11 12 13

2 mmol/l (m/s)

B 4-6 Fp & (2 mmol/1) i S 5T Y b ok Fj% [
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VAN N N mmol/l)iﬁ@?ﬁffﬁ 200 m
U L'/F%IEJI'{’:

Rl (4 mmol/l)iﬁ@éﬁﬁgf g e T (T2) 0 R A
I & ﬁlf%fgd o B E i (4 mmol/D)gh ¥ /T FT 10.1 m/s = 11.3
m/s B o 200 m i EH IS 14041 m/s 1561 m/s
Mo I 4-7

15,5 -
o TI
— v © 0.34
e 1 =u.
15,0 -
...... 02 ® °
° &
/a 14,5 N
% °
& Q. 0.15
S o r=0.
140 A
13,5
o
13,0 T T T 1
9 10 11 12 13
4 mmol/l (m/s)

[ 4-7 L% B (4 mmol/D3l " = g 5f 200 mgh % VB
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57 Jo & ﬂ%@@unmmm@¥$$gﬁzwm
(T2) 3 - 1 0= B 5 £

2 mmol/1 F &R o B sk s ST R il (T-1) = WEJ’ ]

200 m(T-2) [ 5 = A Rl (r=0.5) > F & e T &8 - BIR LG -

3 (T-2) | B 2R 30 AT F—j‘% (r=0.03) Fy & [ i & = B /1 4 133

min~' = 129 min"' I [# R A o ES o B (T H

£, 120 min™' % 103 min™" V[ 41 [ 4-8 -
140 ~
130 H
120 H

110 +

E5-HR (200m)

100

90 T T T T T T
8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0

2 mmol/l (m/s)

i 4-8 V2 LB B ES Sk VR T ) AT
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STEH R

RS R AT R P RS R
MHW%%EW%&ﬂmya,gﬁF)%%gw)y@[ﬁ
4/’7V§1W_F J’TETJ* R )J‘V“’@?'F%]%[';f’:o’ﬁIJUnxﬁ%iﬁiﬁﬁ‘Hﬁlﬁﬁ'ﬁ
FEEE Y AT YT Y S R

H

5.1 FLRERS s BFEE e OB R Y o
52?%%%$m0mﬁ@%TﬁTMW%%

5.3 F &M (2 mmol/l) iﬁ@%ﬁ?@i%ﬁ‘%%ﬂ/%ﬁl’%
.4 ML B H 200 moR e VR

5.5 Fp 4R R B PR (ES) S Bk Ry 2

- g7 FEERHER R TREERV Y

By 2 ?%*waﬁﬁwﬁ“ JRUEIICR NN TR
AR TR R ORI pU Y L EE R R TR A o T A R
@$ﬁ*ﬁ%%ﬁ®?@%@¥’m PSR AR IR 9

o W EE R A RSO Y s 0 BRI (A=
B R A R OBE Y e 03 (Romijn et al., 1993) -

FLRERE T (2-4 mmol/L [ i )AL 5T W fp S SE = o gL e
Bohmer et al. (1975)’|1_JI7J:’#F'[ 20 E ﬁ.'J & H: 74 (2 mmol/l)¥H -
HE S g o Ermg e APrREHRFT oKDY
ORI o T L RERF DR R s H R
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o B (H%ﬁ[—l) o JF=VEIR Y T Weicker et al. (1994) .UV fﬁ'?ﬁu
AEVIAD > o 308 B B A 5 e B YRR I S E AR e R )
O N LU AR S S R JETJTJ MO Y B
(Neumann et al., 1994) - ¢’FJIZITL A R I I (IR A S i i
(T2) %&T%féqﬁ?‘ﬁlﬂﬂﬂ(Tl) g iF%%Ej@ B2 R A 2 mmol/l g (%
4—1)1‘@?"{@@5‘} o Hollmann et al. (1982)%* Janssen (1989)%} i *
SV DS AT O T Oy B
B oo PR RUE U R ERE > g R PR
R H ORI R o T E S-S0 SR R R ST p o fRL g R e B SR
*- Tﬁﬂ(% 4-1) o EF il R E » EH PR BJ%E‘BH(FH\ °
Mader et al. (1991)f=% ?péﬂﬁ[ el L U NI G SN
P O] S pE R e R A £y A AR ,F“Eﬁi'ﬁf%‘@ LTI
?“f‘ﬁ]’@qf‘?ﬂﬂ o AL I G R o 5 BT 3 WP D TR i
%EH?&LJEL_* P _Fﬁ' o

) o 2 JREE 0 o T B S T
%J»WH*[}@ péﬁgﬁ%&%lpufg{{[i,%i#ﬂﬂéﬁh EJ§1¢
i wm FRL (7RSI E RS S B PSS 3 e
f 0 gE oo [y BLRERE TOBEE i Ey B L I%«EJE‘*‘% B e
E@Ef?ﬂ’?”ﬁwgﬁ@ FY Efol [ > B ZErF a3 F'Uil‘ﬁ*? °

Toay A rp%Omﬁ@%wmuwgvyg
H 7 2000 m g B R gR E (T2) 5T 91 +0.38 m/s(p>0.05) » =

IR AR FE F A R A B AL T AR - Bl e o Harre
(1970)%Lrﬁ£ziﬁ .: 13'513' _IWJ?EIF I;l [ = U j{'y‘c[?‘?»l s Iﬁlﬁﬁ@
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fie 10O FIp R PR 20% o PN R PR R F A T R T R
B % +0.38 m/s(R-1) > H i $RIE 0.36% - Linder (2000) i
MU E R R PR Nk q#q’»‘nsyf%\ﬁgﬁur s Bl
EE R U o SR i A e A SR L o S
meWWﬂwr@%ﬂ& P A (T D S e 5 R R
% 10.6%1.1 mmol/l » % 13.86£0.64 m/s » [ij & (T2) = ff =
11.0£0.9 mmol/l = =R B = 580 &) 1 o o iﬁ*’Jp S (ol
AR o 2 Weicker (1994) Lol g AR o R 57 R
Tl e b )RR D +0.4 mmol/l (F kLT 200 m gh %
T 57 LR S AR B TR A
(r=0.5) » i} & Eﬂﬁ';ﬁiﬁé’% PO 1=0.07([H-5) - (=7 B85 T2 4
FIE SRy o e =2y 9 PR IERR Y o T B R R A

5= &7 F) & B i (2 mmol/l) B = PR

R

SR U el U L= A S L e S e I WA B P
B o ST T 2 mmol/L B o fE B FCBEI T T A 2 8L E
RS g1 e (Mader, 1976) » [N =2 mmol/l Y & [ I') (=55 F) &
iy o 7 AR ?%EU I'M%{%*? G i AU I

(3 4-Dpro& o a8 IHE;ﬁI%B"_JAEI B 2 A IF;* x "‘ir"FfJ b

FORLP N E S guﬁlﬁz‘_p Jo R = T PR pY B # o H 1 2 mmol/1 ]
s % S F) R EERE A EEE PR N

=)
1)

A RRCR R K 2 [y B
(A 4-6)80 7 ] % 2 mmol/l {2 10 ngnmw G T
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(VRIS

LG N L
ﬁﬁF'JYEU %EIJIF;.{J:E/E;I\,Q@UFU SCU N I G T A N T
p 3" E&J\ﬁ"*q iﬁ[] ] &#< Neumann (1991)}‘F1 LR B P P
He M 5T R ?‘é‘*ﬁwﬁ“ E DY o 3T R P MR PRRR
8~ 7 F :pﬂ'r'j: 0Py fh"‘& TR e FEpTEE Y
H ?hfgﬁm}ﬂfﬁ,ﬁ?ﬁ@“]@H\’PEB«%ﬁJF RERER SRl ﬁ%{ﬁ,@% ,
AR FYE @ 1 2 mmol/L R T RSB % 2 ]
v 5 R e

SYPMET W E R B R 200m e VYR

PP DA MR PR R A R 2
B [ SR g Rl 8 A E) B Y O RS S B e ]
1= 9t Bompa (1999)*4 45 Hi i ™ ¥ 5 %52 o FLpl St E ) L [ iy

WE T o R B B B O & gy
FHREERS T BB ES VHPE DT 0 EE
f/[' [T = | T i AR LF“E\*] SRS T Ml E S (mE &R

B RL TR R Y - - Mader(1976) @ G A [5[15*
EM L P B AR RN R R FJMJUBAE‘I
E&}%ﬁngﬂ ﬁ,J Hide 4-17= 4-2 (it IJ £ 8y > T1 py ;nrﬁj[@@@
£, 10.1£0.4 m/s » == F jj’ F U T1 - 13.86%0.64 m/s ~ T2 2 % [
fll % 11.3%1.9 m/s ﬂl AR E T214.24%0.49 m/s o [ ffi g% =
J!Flﬁ@ﬁur ?%H’ ENP RS Eén:‘:’Jéf?jﬁi@F:’J
B BERH S RTE (AL Harre (1970) 010 3 7 = A6 759
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fiE 00 A e B (LA TS R RS 20% o [
e PE T PR R ]}'I?Fi%f:*+0-38m/8(?< DI RS
¥l E 0.36% -

ST AT E| SRS B R 0 (ES) L Bk VY

& (2 mmolll)Fﬁfﬁiﬁ@ﬂéi%iEffEiE e TP B R Y AL
A e Py B A R Bl TR R SR RERT = T T
(E i é@"”ﬁﬂl By A R > S Mg op R g A AR Lt o W
LF“T‘FPLJEIF’*E«FJE'U/BEEVHE{”FT'?FJE.' ) & % py gL e e
74 - Bohmer et al. (1975)’ﬁlfdu?ﬁL b S E F,'J@ qE: f= 72 (2 mmol/l)
Y OEE S p e s B S S [ R Lo DAL & o BN SR PY IR Y
F o SRR g e o pI R 4-8 1 O R ET e A BT
5 min = Bk (BE5)E, 120 min™' = 103 min ' I [ o iy [~
Hollmann (1978)?&@@:4\‘@' B g1 e A N & 23 5 min VTR fgg Ly B

RO PR R N 2R &5 130 min® PoF05% 5 120~130

1?&1 T4 1 120~115 min™' % 4 F 1 105~100 min™' & 5 ZE
ﬁfj'tz:ﬁ 100 minTt PN AT Ep RS ) o s 8 b b
= :ﬂ R AR RO RUN LIl E TR S Sl
] BfPH TSR g E Fe 4-1 [ EE 10.9%0.9 m/s o [N =T RS
AR R BECH R S R I TR R R ) Sl
Ao W H(ES) - B RN R

‘t‘ff
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NHEH RRER R

P RL T J hE RS EIE“E[ i f{[fﬁ.;‘zﬂﬂ?ﬁ’?{ﬁﬂ‘?i

~

M R T[S TR R A e R R

ot o
é_i{'T ;T\:LFIFU
SRR AL WS RS E B R TR
OB AR o (N PEETER S T g O AR R R
= OB R ) R RRER A B PR (200 m) T A
RISy B R ERARRER EN 038 m/s -

AR

IT'

N -

om &
st

;- ay B

R ek e R U R A i R
Eﬁ =4 %ﬁﬁi@E'JE‘?JJD O I W N 314 FJQ:: °

|

T TR R e EE R E \5‘5%Uiﬁiﬁfiﬂﬂﬁjﬂl'§%ﬁ (EN B R o

EJ,‘H{’%EHFH "R B R "7 BL oo
S R FEE R PY FE f BLRERR 8T b '?J’él'[ﬁ‘ L RER ] -
N L T RS R ke A
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