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Abstract

Background: To motivate the athlete’s potential in sports performance, and to
reach the goals of faster, higher, and stronger, we have to do research in
training physiology, biochemistry, and nutrition and monitor the training
volume, intensity, fatigue, and recovery so that coaches can understand
exactly the athlete’s tolerance in training load and make an appropriate
training program. Purpose: To understand the effect of different
supplementary solutions on performance and biochemical indices of 100
meters sprint in climbing. Methods: The subjects were 9 athletes recruited
from Da-Jia senior high school and the average age is 17.7+1.03 years old.
Each subject was assign randomly and in cross orders to different sequences
of intervention, included over-the-counter sports powder (POW), green tea
(TEA), and sugar solution (CHO). There are 3 non-continued weeks and we
gave one supplementary solution in each week. The total time is 2 hours and
procedure of exercise test was included: 30 minutes for warm up, 3 sets 100
meters sprint climbing and 8 sprints in each set, and 10 minutes for rest
between sets. We collected venous blood sample before exercise, after
exercise for 10 minutes, and morning in next day, and then, the serum creatine
kinase (CK) , Lactic acid, testersterone (T), cortisol (C), erythrocytes,
leukocytes, neutrophils, lymph cell, and glucose were analyzed. Result: There
is no difference between the effects of different supplementary solutions on
erythrocytes, leukocytes. In POW, TEA, and CHO duration, leukocytes,
neutrophils, and lactic acid increased significantly, and lymph cells and
testersterone declined significantly; leukocytes increased significantly in
POW and CHO, but decreased significantly in TEA; neutrophils increase
significantly in all interventions and POW was more significant than other
interventions; lymph cells decreased significantly after exercise tests in POW
and CHO and increased significantly in TEA; there’s no significant change of
blood glucose in POW and CHO, but blood glucose declined significantly;
lactic acid increased significantly in all interventions; creatine kinase has no



significant change in all interventions, but increased significantly in next day
of POW, testersterone decline significantly in POW and CHO, and increased
significantly in next day of all interventions; cortisol has no significant
change in all interventions, and however, the increased degree was larger in
next day of POW than other interventions. Conclusion: Based on the results
from junior athletes in the exercise tests, there is no effect of different
supplementary solutions on sports performance.

Key words: supplementary ~ testersterone ~ cortisol ~ neutrophil
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FovEdoan 4o M ¥ NIRRT LY R AM LR K
# & WP & T % (Halson & Jeukendrup, 2004 )

=
o

]

R A EE L Y R AREREERA S
73 % (Urhausen et al., 1995) > & 3 4 chtg B ¢ % 3| & & &%
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B b B B AR ¢ K 4 1500 o S & A R IE Y 5 T oG & s
AP F e A R R BT e 0 A TR R R A TR EF
] en T %% o ( Beaven CM, Hopkins WG, Hansen KT, Wood
MR, Cronin JB, Lowe TE,2008) -

-
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APy e R E RS ERERZAREHRGF F LR EEE
10% 2 > 5 jp 3 ETDA#H = # ¢ »fmE# &k ®F 4 4 42 KA
BB 1% 2 hp R HRBCBCr 2 3 H ph ¥ » 3o ¢ o
121500 gk i 4 104 & > B~ H F oF R w0 &L -80 A

ok daEF LA oo m R R AP p 2 EEW S AR BN Rk

I

B ode oz @ s 2 (8 2 IR X % B W o0 30 e g oo
¥ % U vk T 480F A o A H R

AR S A
A osdT 2 E

- RN - <A

> M p w3k s kR (sysmex KX-21N, Kobe, Japan)
OB o % ( Hemoglobin~> Hb) ’.?:iljéﬁz’éﬁ;ﬂé$t~vg

“"t}_éil:ﬁi,?:j%ﬁ‘]%@‘ﬂfﬁ“iﬁﬁ%&%i#‘iﬁ?iﬁ°n"_lfL

[

FRICKTEFR A BB F RREFF 2GS

MoK R oo FI M AR AR RA Y R, Mok REE -

B

R AR Koo thF Y FH RV OLERAR LR R ER S R
Beh@ $ ,% RA 4 MK %, FFL " FRE AT

# * Dill and Costill (1974) & 2> ;% 2 7 & & o

-~ e ® ﬁ';i ,;r ﬁjﬁ; PR

SO VR RT R PR T VPR KR Mk R AL P
# # (775287529, B & i & $x ;¢ ¢ 4 ,Tokyo,Japan) > 12 > f

# 4 v & 47 &k ¥ B ( Hitachi 7020,Ibaraki,Japan) - = % @& &
£ 340 nm -

R “ pa m 2 p= ( lactate dehydrogenase, LDH) % &
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S A N ARG N R AR
( 20300AMZ00410,shino,Tokyo,Japan) > ™ 2> p & 4 i* & 47
& #% # ( Hitachi 7020) - = %k @& ;& £ 340 nm -

it

o~ PR E R

w R S p kAR R KW AR A H T (Randox
Co.,Antrim,Unites Kindom) ™= 2> p & 2 & 45 &k ¥
( Hitachi 7020) » = & @& ;& & 550 nm -

| S¥)
ra

5 kR

I :Ff: PR F kR U ¥ HF A (Quick Auto Neo Glu.
HK) i  #% i+ » & ( Shino,Tokyo,Janpan) ~» ™ > p # 2 it
A+ ik ¥ Bl ( Hitachi 7020) » w £ & 4 £ 340 nm> & & & 450

nm -

o P RMOER

e 8 B A 2 * DRG Instruments (Marburg, Germany)
Salivary Testosterone ELISA (NO.DX-SLV-3013) = # 3¢ 4
T o B g 4F i oy Bk & o Microtiterwells (coated with
anti-Testosterone antibody), # r& ;% 100pul4 » well® » ¥ ¢
Standard (# % % 0~ 10~ 50~ 100~ 500~ 1000 ~ 5000 pg/mL)
2 Control (High ~ Low)s & B 100pul4 % 4 »~ if % rwell? >

BEE - Bwells »200pls 2 A8 & 8 % £6040 & : & B
+

22



well4c » 200ul= substrate solution% 8 5 B304 & ; &k {5 =
® well 4 » 100pnl stop solution > ¥ ¥ % 104 485 p 2 ELISA
reader;x £ 450 nmid jp] # =% & ; # * 4-Parameter logistics™
:+ & standard > @ 34 R o ¥ R2 E o Bk R A R Xk
B o~ A VPR R (pg/mL),® k& pg/mL x
3.47/1000 ¥ # & = nmol/L -

S A FABER

v 4 B pE @ * DRG Instruments (Marburg, Germany)
Salivary Cortisol ELISA (NO.DX-SLV-2930) - # 2 4 T - %
# 4 i % B & 0 Microtiterwells (coated with mouse
anti-Cortisol antiserum)> ¥ /% 100pl4 » well? ; ¥ ¢ Standard
(% 20~2~5-~10-~ 20~ 40~ 80 ng/mL)# Control (High ~
Low)+ % B 100plA %] 4 » i 4 hwell? » B F 5 - B well

4%~ 200 Ugate = % A j8 & ,% 2§ 604 4; % B well* 40

%

[ ﬁ-— # 4 9 Wash Solution 400plj %= > B E A B well 4 »
200plenr Substrate solution 3 B = & 304 45 5 & {¢ & well4 »
100ul Stop Solution # ¥ % 104 4 p 2 ELISAreaderit £ 450
nm & B # = %k & ; & * 4-Parameter logistics> iz 3+ ¥
Standard » & I & &R = ;N B R2E o B K A ex kB E A
Wos oo 4@ Pk R (ng/mL), & ER ng/mL x 2.76 ¥ # F =

nmol/L - #& & = ;% 3

S xF LY X ="

Py

S IR R R
z

# % 4 p Yang ¥ (2007) #r @ £ 2 F
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#e (R ) R FET N 0 F R e

A
-
<

W % e % (D.J. Yang, Hwang, & Lin, 2007) - #® & = # 3
300 g e F E 4 + 9000 ml ¢h-k 12 25°C 4 & 24 ) pF oo e H] %
Fs FAE APEASES IR T R E G %
# 4 & 47 72 (high-performance liquid chromatography, HPLC)
g 2 kRl % 2 ¢ 2% %2 (EGCG, EGC, ECG & EC) ™ % w&
2 %l a7 7 & (Hou, Chao, Ho, Wen, & Hsiu, 2003; Lai, Hsiu,
Tsai, Hou, & Chao, 2003) - j&¢ #l = & 2 ¢ % ¥ ¢ % * -207C
kda oo EORR %RV A R R Y o Ry R R F WL AR
# P-ochew 22 5] (6 mg/kg) 2 2 & & (22 mg/kg)F & 0 R BB G
FEERE LR DS FE LB DY RET DT RER T
kg 48 £ 0t Bl ¥ 9 & vh 500 ml sh 4 e % F o X R F &
10 » 48 22 p A+ = & o

6000 £ < ek 4 » 200 s e ® F > B 4 2000 ® &2 0 0F

& 2000 F A 1 F 4o~ 58 Lo ih % 4 201 & h F F 4 o

\\\Xr
rl

PowerBar® C2ZMAX = % #
% % 1 PowerBar®@ C2ZMAX g ik s £ 2 & (2 @ 2)» 1
21 F RSB OREF o B P RE BT 20-50%
i £ o0 # 4 0 @4 hiE # & M oo PowerBar® C2ZMAX i =&

I C2ZMAX Bk v g F R g P (¢ T BHE 8B FF8#)
B REFEe 0 P oH o PR RER - R F
P K>$-» 8 1F 2(18¢g) # 240ML-PowerBar® C2ZMAX
# 240 % 2 7 3 190 % foeh4h > f - B FH R e g § o
FoRY R R F R A B o

B~ Bk
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6000 = # -k 4 » 175
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% & 87.5 L e § F M

Xom o R SR A 30 4 &
BRI LRE Y- ERE 6422 HORFHY
5 8 4b 100 2 = firH > w4 2 X E - 4p 100 2 2 frH PR
RPE »t 2 w gt » 10 2 48 (%4 4 2% 2 78 & 80 F & th 3
AR D) B REY - BRSO BRE KL 1048 (B
LE D THE B80S 2 RHAR)EERESY 2R R
kL 10 A MR C S R FE RIS 8B A R -
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55 - 2H
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3
Ry

A

A F 3 ™ SPSS for Windows 12.0 ¥ < 4 § %% % % ¥ 18 &
Fast A A o Mty ES T SRR L o R R
€4 £ ik ® £ #k (repeated measures ANOVA) A~ {5 i % § & §
d B F L AR R R AR RB YR FERE SRR L
2oF 3 2K FALE R FETE (Scheffe)is 7 3 5 v >

4 Hdh B2 ¥ 4B E Y 3 & p<.05
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= & & o~ 4pe 100 2 2 frs % A f &k F F £ POW & -
TEA®2 2 CHO 2l 3 ¥ £ 4 » &7 =2 22 B hEF
Z IR 4p L e

¥ - B S AR L -]

o
|

4 bk eh g b & POW &« TEA & 2 CHO & @ # {5 45

T B EH N ; bk w2 FER e POW 2t CHO &= 2 2

TEA & chle B g ¢ By w3k § ¥ H 4 o

T~ T Y

T e ch % v b POW 2 2 CHO 2 & (5 7 & ¥ 7
o e & TEA 2 6 F & % 0 F B F R o ez FE
#: 15 0 TEA =t CHO = 2 2 POW 2 3 2 B # ik = 7% § %

FH ob b ERER G SR X S POWE Y TEAZ 2 2 CHO

R SR SR S S
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¥ L F 3w

13 = p FE S % B & F % B 43 20W gy o5 5 % > &

3o s 4 20W E 2 H R 4 g odp A WA 2] Fhp 72

Eheofs vy ¢ MG & 3k § 3 4 ( Duda K, Majerczak J, Zotadz

JA, Duda JP, Kotodziejski L, Rychlik U, Kulpa J,2005) - ¥
R PR 8RR EA A PRSP T B A 1 P
T B ER R RS R R Y B LT E Y w4
% #% 3 B ¥ # 4 > ( Neubauer O, Sabapathy S, Lazarus

R, Jowett JB, Desbrow B, Peake JM, Cameron-Smith

D, Haseler LJ, Wagner KH, Bulmer AC,2013) ; # % :}I;} 4 A 4
o T70% B A & F R Ehp 78O L RER ST D R

L F & ¥ :x % (Scharhag J, Meyer T, Gabriel HH, Schlick
B, Faude O, Kindermann W,2005)

g (RIS Sl B LA L A R & S L
14 = % p 72 &2 4 4 = 38 £ > 4 400 F e ga  + &
7 70%® % & 3§ B E > 4p ) @& ¢ A Lokt F R v
P w3k ¢ B 4 (Scharhag J, Meyer T, Auracher
M, Gabriel HH, Kindermann W,2006) -

FIEA 129 R AT g B EL T - B
R R EER LR RS AR R

B A 709 (F ) &b 109 (M) B E 4 5 £
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AP T 3o9 + SD
e (2) 17.77+ 1.03
Lg (~8) 173 +3.88
WE (27) 64.33 + 6.42

BMI 21.56 + 2.67

BMI,body mass ¥ # £ 45 #
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L 2 AR AR o Rt LB
CHO Tea Pow
group
Pre. Post o/n Pre. Post o/n Pre. Post o/n
RBC(10%ul) | 453+ 0.40 452+ 0.45 454+0.04 | 457+0.40 461+048 453+049 | 455+0.44 457+0.47 4.73+0.45
WBC(10*ul)| 5.39+ 0.63 8.44+1.12"™" 508+ 0.48 | 537+0.67 878+ 1.08" 4.92+052% | 513+ 0.52 8.73+0.90" 4.86 + 0.46"

NEUT(%)

LYM(%)

50.24 + 7.90 77.68 + 5.3177 57.22 + 6.72"*

38,77+ 7.4315.31 + 4.017" 33.51 + 7.64*

50.10 + 7.28 66.16 + 11.42 50.62 + 6.99

38.78 + 7.88 24.23 + 9.50 36.77 + 6.94

4833+ 4.7579.03 + 45277 52.14 + 4.22%

39.38 + 8.47 13.45 + 2.73™ 39.41 + 4.06"

*% o1 &2 Pre.if &g ¥ £, **p<.01,***p<.001.

#4 7t ¥ Post i &g ¥ B ##p<.01,###p<.001.
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