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METICBEREEL. BRE1%ULE10%KRFEZH
EfEme Lz,
® R

BRI RE

TOFA Y TIUAY MIETZ7 o — MAER
RER2ITR LIz, WRE 772055, TEELT
W51 D& 29 % (38%) . MBERLTULEL DI 22
% (29%) T SHRIBEVFE I 22 %4 (29%) Tholz.
BEFEHD 147E THIEX-HH7v 7] 5104
(34%) . TBfEZEAEC] H 84 (28%). Mehld<
BaKVEZBBI0) B 74 (24%) DIBE>T,
BEEER 2 AU T CTIE TRBLTVW R RERZHD
fe&b) H 16 & (55%) TEh ol
BN RAE

R IIITIRBESFENEDHERE R LI, A
CEEREE TBIEPELCELVSWMERICH
fc (p=0.08) B\, 8 BH 11 BHBIRIICHETGE X
RS NED Oz, AEKCEBREINImEEES
ICHRAERRREICEIFED T ZDMOETDIER
T, HEEOE. RUOHABERRBEOEIEGL ST,
RABERFAD PFC/N\ZVRIE CEB (88 P:F:C
=14:22:62, N8B P:F:C=14:25:60). P&
(88 P:F:C=16:22:60, N8 P:F:C=15:
24:59) THY, PFCN\TVRIFBOTV K, BLE
IS THRERBREDEGIE. BMMELIIE
+oRE/REINTOE (R4),

KS5IITIEBRBNEREOERZ R, £

]2 TOFA VY TIAV MBS BT r—MRERR

EEAE %

@OERUTOVT

EIRLTWS 29 38

EELTLEW 22 29

SEEBITFE 22 29

Z DAt 4 5
@REER

FRRBK - B 77 10 34

BiraEARKEL 8 28

feE<BZ L WZ BB 7 24

Z DAt 4 14

21



K3 REZXFENE

BHARR—VRERRGS 6% (2013)

8 B 18
CE P B CE P B
IxIVF— kcal 4,870 (538) 4,555 (565) 4904 (673) 4,773 (354)
o g 169.6 (10.0) 186.0 (25.6) 1671 (13.9) 181.3 (20.8)
fehid<8 g/kg 2.3 (0.2) 25 (03) 22 (00 24 (0.2)
fe=E g 121.8 (20.9) 111.2 (1.7) 134.3 (22.8) 124.5 (15.4)
RIKIESD g 754.9 (87.9) 687.1(110.5) 7342(1129)  646.2(2084)
AV IL mg 1374 (148) 1347 (77) 1236 (55) 1270 (108)
# mg 13.8 (0.6) 16.8 (6.6) 133 (1.2) 151 (2.8)
EZZA L gRE 1085 (78) 1189 (170) 943 (178) 1105 (101)
E42= B, mg 6.01(0.52) 7.37 (3.34) 6.52 (0.91) 6.38 (1.71)
E4= B, mg 3.31(0.75) 446 (3.41) 2.58 (0.15) 316 (0.79)
E2z>C mg 499 (319) 402 (158) 243 (66) 372 (157)
BIEHRE g 26 (2) 26 (2) 24 (4) 26 (3)
THE (1B
#*4 BREIHIZIRERFENEDIS
88
CE P B CE P B
IxIVF— % 113 (11) 104 (8) 118(14) 111(14)
fehlE<E % 116 (8 124 (17) 113 (5) 120 (9)
fs= % 100 (0) 100 (1) 103 (7) 102 (4)
/| &) % 110 (10) 102 (6) 110(15) 104 (9)
IV IL % 102 (4) 100 (0) 100 (0) 100 (0)
&% % 92 @ 101 (26) 89 (8) 9 (8)
E2ZVA % 100 (0) 101 (3 96 (10) 100 (1)
E42=> B, % 175 (12) 212(107) 198 (28) 183 (47)
E4ZB, % 128 (23) 174 (144) 106 (7) 122(29)
E23=>C % 249(159) 201 (79) 121(33) 186(78)
BiIHRE % 76 (8) 73 (5 72(10) 75 (7)
THE (IEERE)
x5 BmEEIRE
CE P B CE P B
18 ]\ g  12634(129.8)  1169.7 (2584) 1339.8(172.1)  1257.0(181.5)
28 WEBKUTAME g 91.0 (13.4) 90.0 (23.5) 671 (89)* 726 (10.6)
3% WM g 2199 (0.5 2157 (8.7) 2483 (189)* 2409 (25.7)
A% ANE g 109.5 (7.8 101.5 (11.1) 136.0 (22.1) 116.3 (31.9)
58 bpsE g 631 (1.6 58.7 (6.6) 74.0 (14.7) 69.1 (11.4)
68 T g 160.3 (17.7) 143.6 (38.2) 670 (21.1)* 758 (22.8)*
78 IE g 635.2(171.7) 560.3 (56.2) 512.3 (26.1) 504.8 (9.0)
8B IREBHFX g 153.0 (29.6) 1620 (5.9) 113.8 (45.1)*  134.2 (25.0)
9B ZTOMthEFR g 4876 (48.3) 4837 (18.3) 390.5 (94.5)*  391.8 (60.1)*
108 REHE g 261.5 (31.6) 330.7(147.2) 259.1 (82.8) 276.7(123.2)
Mg hAs% g 13.5 (1.6) 124 (0.8) 124 (1.5 121 (1.6
128 BESIUHKE g 51 (3.5 39 (0.5 75 (49 64 (1.0)*
138 REiFERRlEE g 71.7 (82.6) 36.2 (58.9) 96.6(164.1) 38.2 (83.2)
148 BE¥FHE g 53.5 (26.4) 50.5 (29.2) 36.5 (38.1) 470 (54.4)
158 7074 97TIUAVE 9 0.0 (0.0 52.3 (66.1) 0.2 (0.6) 379 (334)t
168 AKR—YT7—X g 307.7 (756.4) 223.4 (407.8) 20.7 (34.7) 228.1(417.6)

* 8AICHLTEEEDY (p <0.01 Paired t-test)
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t+ CECRHLCEEEDY (p <001  Student t-test)
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feAIEKBIRTH 38 TS 4B TARANEL
58 [OP4A1. 6 B¥ (24 (CBHRIDEIFRSNEh D
feo SEETTOTAHTIAVN) BREE 88
I P BN CBEKYZUMER (p=0.04). 11 BIZ P B
NCEHIVBEILZD o, 5BITOTATT
YAV M ASDIEAIEKEEBIREIX. 88X P B
(2489) K CE (009) LWEEERICEL 11TAD
P& (209g) K CE (0.29) KWEEEICEH ST,
16 8% [ AR—YT7—X] BREId. B¥E. RUOHAE
BEEICEELGEROSNED o,
IxVF—HEEE. B NORAERSEICER
IrEIEIED oz (88 CEf 4,201kcal (F2EE{R 7= 346).
PE¥ 4,381kcal (1Z%#E(RZE 367), 118 CE¥ 4,070 kcal
(1Z#E{m2 530). P&f 4,233kcal (Z#E(RZ 541)),
FRENDRZFZEZRFME, VL7 FUHHES K
UHIVY LB EICERE. RUBAERRBEOER
FEIFRBONGH of (R6).
QICEREMOBERZ R LI, 8BNDERE
B8 0D Pl C B 271g. P BEH 29.8 T P B
D CEBELY 279 <. HEMEIE CEBH 1379, P B
N164g TP BN CEBEKY 279 2D oz 1TAD
EXREEEIT CEED 2679, P BEH 29.09 TP EEH
CBEKY 239 %< HHHEE CEBN 1539, P BN
1769 TP BN CEBELY 239 Zh ofce WTNDH
BERRED. PEACELVSEIMLEEREEZ
EREDEBRNRREBZRELTHMENTV ., B
RHEMIEEB S ER ST A BEBICE AT AR
HEIFRDOSNGD O,
BREMBLRREBERFMEICIE. 8ATIK
B E 6 IEARES (C B :r=0449, p=003 PE:r
=0.623, p<0.01) iS5 NTe, 11 BICBEWTIE, CE#
TP PAERIER (r=0.401, p=0.06) KNI+ S5h. P B
TIZIEARRS (r=0.592, p<0.01) BB SN T (K3).,

®O6 PRPHFME
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B
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H
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ZREWME (9B
(@::3 P&f Az (CBE) fRAz (PBY)

X3 ZEHREMELRPREZRFHELOEMR

nAa
CH P ¥ CH P&
RERER 137 (3.8) 164 (39 153 (27) 176 (2.0
ILTFZY g 21 (06) 22 (03) 21 (04 22 (0.0)
AV DL mg 291.8(115.7) 3704 (79.3) 398.8(198.6)  474.3(2027)
FiofE (BERE)
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MBI L7 FZVREICE BRI AER =R
IChbEEFRDOSNZN (8 A  CE 09mg/dl, PEE
1.0mg/dl, 118 : CE1.0mg/dl, PE£1.0mg/dl), 75
REZRICHHEFEODELAERRBEOELROLN
IEh otz (8 B:CE£16.6mg/dl, PE£14.7mg/dl, 11 B:
CE18.3mg/dl, PE£16.7mg/dl) . WS NDBIEIERIC
BOWTE—RBEERADEEERNTH T,

R7ICGHFHRAIERKRENHNDOBERZ R LI,

ECOAERB CHELAERRBEICEMEHNGER
BEIIROSNGEDL of.
R

AR TOTATA VYT IUAVMET BT
T—MREBEDRER. [ 7O74 > TUAY M2BEL
TW3] ETEMTFE] ZE8DOEEERNRED 67%

R7 BHFAEKRKHNEHD

BHARR—VRERRGS 6% (2013)

T 7OV TIAV MADOE D ED o, B
BRI TRREK - A7 v ) ICRWT T8 kAR
EL e AEKBREKVZ KBS THoTe, T
DT EDSBEEFHFE 7 A)—N v I #FsRiER)
e AECER LV S EBRT BHTEDNHRBREED
F—ZV RIS LT T ZABRICGSEEZT
WBTEHNTBENT, BN RAR—YRFELZ2—
DAEICLDE. ANV T T R)—ED 881%HV
TUAVMEFMRBLTEY, 7I/BY 7074V
EDTOTA VYT IAV I EMICEENT NS,
BEEHE EFEE] BETCRRTSEDEHD
fe&b) TEHAE LD THA - AEEINDT& ]
RETHY P SEOREREREFFEDIEEERL
feo KimSIE ALREA ) > EY I TORBREZEFICHIS
B TIAVMEEURABRET. E23IVHREELS

8 B 1A
C# P&t C#& P B

* = kg 736 (5.8 75.2 (47) 74.5 (6.0) 76.0 (4.7)
. 5 m 311 (2.1) 30.8 (1.5) 310 (2.6) 306 (0.9)
E cm 305 (2.1) 305 (1.3) 308 (2.7) 306 (1.0)
i cm 943 (5.2) 98.0 (3.5) 959 (4.2) 954 (2.5)
. KEH cm 976 (2.4) 98.2 (3.5) 96.9 (2.6) 99.2 (2.9)

RAEEH
\ 5 583 (3.3) 58.5 (2.4) 587 (3.5) 56.1 (1.8)

KRB

i cm 586 (2.9) 578 (2.4 500 (3.) 55.7 (2.5)
S— 5 400 (2.1) 396 (1.8) 399 (2.3) 393 (1.6)
E cm 394 (2.0) 390 (1.6) 396 (2.1) 387 (1.5)
SUM6 mm  54.8(104) 55.0(10.9) 482 (75) 496 (9.1)

EIEE
SUM7 mm 61.5 (11.6) 62.8(15.0) 604 (9.3) 60.3(12.7)
- 5  mm 315 (5.8) 296 (39) 299 (5.6) 263 (5.7)
A mm 326 (55) 302 (4.2) 300 (3.7) 271 (59)

m E
e = mm 584 (57) 517 (9.2) 61.8 (5.7) 55.8 (6.0)

K RBRETES

E  mm 586 (62) 526 (9.4) 62.0 (6.4) 546 (6.5)
NoRLE B kgf 670 (7.8) 67.5 (6.5) 63.6(11.8) 694 (5.8)
51<7 iz kgf  66.2(10.3) 64.8 (79 68.9(134) 70.0 (6.8)
, AvRLE B kgf 445 (54) 487 (3.6) 454 (6.1) 514 (8.1)
FRERD £  kgf 453 (81) 445 (82) 446 (92)  46.6(11.2)
. 5 kgf  1425(109) 1436 (90) 1433(150) 1466 (9.6)
iz kgf  1384(137) 1439 (11.1) 141.0(160)  149.5(12.8)
U e kgf  1629(251)  152.5(15.8) 1494 (241)  144.3(15.3)
iz kgf  1625(285)  1504(16.5) 151.0214)  144.2(13.9)

TIE (BRERE)



FRATNTEY. ROVTEFEY T Xk (Oriental
supplements), 73 /B ofc&LTW3B Y, $BE
BHE MFHomR Ll NEFEE] MERER - ~8
LTWBREREMOfH) THY, BAEDY T
AV MBEURARE—H LW, [BHRIEEE D LT
& O—F. bL—F— T, FLXA ERE
TNTLB ', Heikkinen Blc kB &, 2002 F£T
EF UV EY ZRED 81%HH T A hEBEILT
Weh 2009 ETIE 73% &, HRBICHDEH T
AV ERBT N T 7 A= MEBMERICH D
0 BRHE®D 20 A LD YT T A—R & 2006
£~ 2007 FEICIE 881% A TUAV M EFRLTS
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ABSTRACT

Effects of protein supplement ingestion on training for cyclists.

Nagisa INOUE "', Takako KOSHIMIZU *%, Akihide TABATA™’, Yuichi SHIRAISHI*?,
Yoshito KAMIYAMA™, Atsuhiko TERAKADO ** and Koji OKAMURA"™

*IMitaka Town Management Organization, *#Faculty of Sports and Health Science, Fukuoka University,
*3Japan Keirin School, JKA, Foundation, ** Japan Manned Space Systems Corporation,

*5Graduate School of Health and Sport Sciences, Osaka University of Health and Sport Sciences

Background

Previous studies have indicated that a protein intake of 2.0 g/kg BW/day is sufficient to
improve training adaptation in athletes. However, athletes frequently take supplements
containing protein and/or amino acids in addition to ingesting sufficient protein in their
daily meals. The objective of this study was to investigate the effects of taking an extra
protein supplement on training adaptation when protein consumption from daily meals was
sufficient.

Methods
Seventy-seven cyclists were surveyed on protein supplement use and 17 cyclists were
investigated the effects of protein supplement ingestion on training adaptation.

Results
Twenty-nine cyclists (38%) took protein supplement. The 3 most common reasons for taking

protein supplement were to increase muscle protein synthesis and muscle performance,
to increase muscle mass, and to ensure sufficient protein intake. No significant increase in
protein intake per day or muscle performance was observed.

Conclusions
The ingestion of extra protein supplement was not found to enhance training adaptation
among athletes that consume meals containing sufficient energy and nutrients.

WGRNUEY athlete, protein, supplement, training adaptation

27



