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473ke] p-alanine

TE ¥ 6.961£0.032 A" Zez HusHdlt
(Krustrup et al., 2006). &% 5ol A€ 2 ko)A
vl 1o 3771 AU pHE "dojzmg AW AHd st
S ETH Culbertson et al., 2010). Wk T
AF7E 925 A w A7) SR & FEe
AFS A7) JelMe H' S 4402 AAs =
Zasitt
AA= AE e pH| ZFHAE A8 4
AAE 2t doH, dEAAE sy g9 45
d, 3&A 2 Aol 2sle] 2H AT Artioli et al.,
2010). L 3 3}3k4 dAl2 ek, olakeyl whald
I8]3 7F2xAl(carnosine) 5°] AH Derave et al.,
2010). A2 A= &5 Al EEH = Ui FAES F
slete &5 BA|d tigh A7t s Zldsn il—‘l
o, O gEZFAL HE fExdlelth. Ft2eAle B
-alanine} histidine, Z18]aL o] 27 ojn|=Ato] HE}
ol Agto & o|Fj7l dipeptidec|H, T4 L] H
L2 2432 Ytk (Harris et al., 2006). 7}2xA1
o5 45 ﬂ = O}Uri/‘i +5 T AHEH S A
2 gd2goan SENSY A7
Aoz HugAtH(Ducker et al.,

7t Wiy S B8 A4 F de
(Abe, 2000), D¥FAQl AAbof| A &} Fof 2k 50~300
mg AF € (Baguet et al., 2009). 284 7t2%41
2 Ft2 A volA] &4 (carnosinase enzyme)©l €
sto] A7 Fe A f-alanine® histidine o & thH-¥
74 Bl Eth(Artioli et al., 2010). 254 712
Alo] A=Y YalAE B-alanined histidine©]
oF dgsAt, 25 U histidined $&v =2 W

W B-alanine?] F=E vl$ B7] wFo] 25 oA
t2x4le AEA717] Y= B-alanine®] A3
£ s8¢} 3= 740]"/} Artioli et al., 2010). 453t
B-alanine 3.2 g& 439 S W 7t2x4l T2} <
42%7F <718 A Oi Kol B-alanine A3 = 7l2%
A EEE Z7W7)E Aor BaEth(Harris et
al., 2006).

o] ol A AW E 7AE AR sl FFAFE U
402 [B-alanine H#9 IS FH A7t B
AsHA FaE o] skth. p-alanined A e AR B
oF o] ZojA & +F F YEZ AAA7|1(Smith et

AF7E T Fdae AEH 8% ddwEdd vAe 9% 613

, 2009), 2ATE S FFA7)E A (Derave et al.,
2007) o2 BHyych 141011/\1% B-alanine®] &%=
& A7t v - AjgA
bl AA fratai]
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AT CH &K}

= A7 A SAlAl 2Alg ST AT
2070IQltt. o] & &7 o] 2 o]l 14~154]
MrE 670 old FAo] §le AHECldH. ©
,6’ alanine JH(BA)Z placebo HEH(P)el 10

A& (random assignment)dte] o] =W

-

ol
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—
o
o
Cli

ble blind) .2 48 Agetgom, A% 190 =
gtete] & 1989 AHE HFENo| XA
1), 25 Ao 27 543 A48 29603 A
PHow Folainzt s ARE Fro F2E A
AAEANE wsrow, ol5o] AL m2 el
ALAe] ol M7A e T AFE AAEY. BE
U372k 4529 AA]7]17t B FEAEE 819, 7]E
FUA) HAE AdelwA dYYRol FLT ANE
dgon, ¥ FAFS T A 1 543} A7 9
E 1. AFChARI| AMAHA EM (mean*SE)
wol BA (n=10) P (n=9) P
A (A 14.00£0.0 14.110.11 305
217 (em) 162.76£3.41 165432.17 527
zﬂ%( g) 52.69+3.27 53.06+3.06 936
+E5AH0NE 31.20+6.18 27.33+5.84 655
BA: - alamne X,J‘?}, P: placebo It
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N 524 dut AA (Takei Scientific Ins
Co., 9 E o]&atd SHa% L, AT AR AAA
£ (CAS-150kg, DW-150, ¢h=)& o]&ate] 433
o} AlA 32 A7 A g4 (bioelectrical imped-
ance analysis, X-Scan plus II, Jawon Medical,
gh) WHeR SAsdien, 34 RS AR
(kg), AAEF(ke), 2213 AAEE(%) I3t

LY 255

Hoj gt AAlate] A (VOomay) |
23 A7 A8 A1 ERIAIZHexhaustion time),
a3 7GR (VEAr) & S5kt o] AALE AAl
3l7] $Jste] EF =W (STEX8100TD, 3, S§7k~
£47](UTIMA™ CPX, MedGraphics, ®|=}), 28]
1 AHE 247 (Polar, A#E)E AMEE T S
SH3AF W2 Bruce protocol 2 &3ke] 2g)s}
et al., 1973), HdlLEFsHaAe] 4
1‘1—0}7} S7HE A ® A H gl F
=4, dold 9s) FHE Heialut
—8— 45, AR, SEuSE(r esplratory

exchange ratio: RER)®| 1.15 o173 A, x|, &
E22 5 (ratings of perceived exertion: RPE)7}
19 o]3Q1 7% F 37HA] o)do] T5E A= sttt

AAA o 2 e (Monark, 2919)E o] &3te] A
= 9 0.075 kpY] F3at& AE3HHA 3027 YACE
AALE AT AL = Hdgeg, ASd g
3 FHEE 57 2ol ’1‘}%5}%4.

= o

Hojmhs] (W): 522 A1 FA% x (A% x kp)
11.765

- AF% Aok (W/ke):
- AR (W

Aot + AF
) B3t B-F x (AT x kp) x 11.765
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= 2l Cybex 770(7]5)& o] &3ttt
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(total work per body weight)<

AU EFTaALE AlAs7] A b Al HdEE
AL 5, AAVER AR, 387 bE, 12 35
7] 1089 finger tip WHOoZ AP 39t Marques
-Neto et al. (2012)-4 Aol 2At] HEF ot

A & A8 Bruce protocol® 39A Az & 2%
o] ¥]& TYg AIA (FAIZ & 8F) A ATt
a2l AHg ZAHEA 71 (YSI 1500, V=2 I35 2A

B-alanine A% g

B-alanine A 717 A#AT(Sale et al.,
2012)0] 2A ] 4+=2 A9t B-alanine?] A
&S A37] 95k Van Thienen et al.(2009)9]
AT+E FHasioirh. 1~2Fdde 4949 2 g5, 18
3~47ol= 449 3 g= AFAstaen, &2 7HRel B
-alanine(Now Food Co., Pl5)& Agtel o] ¢
of AHs=E ottt g, Jordan et al.(2010)9
AT+E ZAZ B-alanine A3 AES AAF T2 319
om dd HAZFE ok, HA, Al 1/34 vro



AP o 7 MASHEE itk -alanine AFH S
Agoz ‘Eto] AYe T4 Eud vk glony
(Artioli et al., 2010), ¥ AF9lX = B-alanine 4
ot #ed Fa8o] YehuA] ks

oA, placebo FTE FLS AEl g S+F
7F#(maltodextrin) & 201 Y a Al - HH ==
Sttt 58 75 dlsty] st BE At Al
A 71535 ABIES af%lon, T Hde H8&E

< 86.4% % EFRT
RZA{2| 2y

BodAgdx de 2A8E SPSS PCT (version
21.0) 2 ZAs8th. 7 Iz 7F FE5He Ve
SAEs AAS] Hste] Hdt(mean)? EFLx
(standard error of mean: SE)& A&t F
© 2, a3 T AR ZE EE5HQE] Aol & whE oY
AR (two-way ANOVA with repeated mea-

° 2 AFoAtt [ FEIAS} ALY FE
I e Jon Aake] dago] o8 vehd 7
T+, 2 AU F AA 3 Aol F5 R, O

-

=

n
e
=
@
w
|
fu
ul

E 2. MATMel H#st (mean+SE)
Wl FJo AREAAN ARRAN A% P

BA 16276341 16307+338 019 G 497
o T 000 +++
(cm) .

P 16543:217 16611209 041 (o 105

BA 5269:327 52204331 -093 G &0

A F I
ke) b os306:306 5356:292 094 T 080
AAue BA 4606:238 4645:252 087 G 815
O O .
(kg) T 002 ++
&P 4e52:213 4752:206 215 o 14
o tmer BA 6645107 575:089 -1340° G 90
A A v T N
&) p 654115 603108 780 (ep g
AAwg BA 12034146 1052:117 -1255 G 964
(=Y
T .00l ++
(%)

P 1184+143 1088:137 811 o a7

BA: g-alanine H%, P: placebo A% G group(RH), T: test(FAD;

* p< 05 AR-ARE AL 7l BAIF 2§23t 2fol7) e RS
ofn]

++p<01; ++p<00l: FEH e 5L

MY

A, ARG, AR, 28] ARG EA HA
o FaI7t frelstdl vttt f-alanine HelA
ARG} AR EC] FofshA| FHaE 2l en, placebo
Aol A A A frefehdl S7HEATHE 2).

E 3. SAAY 25520 st (mean*SE)
Wel A9 ARAA AFaA A% P

Gaiagr BA BR00:2314 8250:2338 246 G %
AR T 587

(50 p 3241963 RB8619 041 G g

BA 6279251 6736246 728 G 74

(mylgﬁb - T 006
P 6523182 67045218 277 o g7

asjen BA MM:405 M2212 1% GO0

el T

P 3887308 3350269 -1382 T 362

BA: p-alanine ¥, P: placebo e G group(Fh),
T: test(AAD);
+p< 0l FE7} T J524
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616 HIE 9

E 4. F0IE HAre| Het (mean*SE) E 6. AT ZYol wigt (mean*SE)
del gw ARAAd AR A% P Wl  Aw g AFRA A% P

Aupspe) BA BT19£3331 58963076 132 G T A BA M660:4278 99420:6574 503 G
(W) T .08 S T 652

P 45096£4701 47742+4313 380 (e 133

AFF BA  866:034  973:037 1236 G AA

#hshs) Lo
(Wkg!) P 862:067 8851047 267 e o

.G 628
Aitarg BA 3B9422TT 4189153063 15.10

T 001 ++
P 3540242659 380722942 1008 (T 185

(W)

@Psclopy P BATSE00L 9262246226 092 (7 51

A BA 64930:3085 6609614781 180 G 902
SpEs T 59
@ sclomw P BI27844337 6347853072 350 (p gy

O BA 9261444830 103497+785 1175 G 052
I T 1%
@rsclomw P 8334789 87334643 267 oy g

BA: B-alanine ¥, P: placebo 3¢ G group(FE), T: test(AAD);
#p< 05 APARE AL Ttel] BAIA R foldt Apol7t e A&
oJn]

Hp< 0l FAEI} E JTAE

O BA  64508+4056 6308843353 555 G 662
W= T
@Pseclomw P 638226390 65L33BTL 205 ,p

2 ¢

A BA 2610.87+152.88301081410893 1532« G 828
SR T 21
AP-secloay P 291867+1686275811411528 550 (o o9 4

E b ASY 2o 5[HHe| vigt (mean=SE)
WA A9 AR AR A% E
AMPE BA 30117+14023142241700 433 G 921

SIHEIA T 64

60°-seclemw P 295.89+£17.98290.89+19.04 -1.69 GxT 306

A BA 18LO7+6.10 18984:814 4814 G 9
SR T .46
8P-sec’emw P 176001061 18267689 379 (e g37

O BA 30162£134934.25:2213 750 G 60
S T 309
6P-secoaw P 2BBLTIBI241523 29 G 500

P BA 18065:628 18577:813 283 G 5%
SeaER T .17
P-secloaw P 17400:877 1806764 383 oT w55

AMPE BA 170644981 20153+5.74 1810 G 892
EAA T 006 ++
AP-scleaw P 182891101 186224069 182 (op 3 +

AMPE BA 141424638 15245:736 780 G 81
ZpaEs T 023 +
Up-sclomw P 143006552 148335591 373 (e 96

O BA 171304512 19862810 1595 G 655

SHIA T 000 +++

O BA 146574341 14948461 199 G 118
L T 467
Upseclomy P 13833482 139675459 097 Gy 785

BA: B-alanine } %, P: placebo F; G group(H ),

T: test(zAAh);

#p<.01, **p<.001: AP-ARE HAF el SAXeR fofd
Zol7k AE AL ofn|

+p<.05; ++p<.01; +++p<.001: FEF} E F52HE

A BA 19482048611 20845166625 699 G 3
soaEs T 80
AUP-seciomw P 216278410300 20561149324 493 op 133

gt BA 262060:114852986.824170.17 1397 G 639
ST T 001 ++
AP-secomw P 273967:18258302756+13705 1051 (oo gy

O BA 20174911176 20643120378 232 G 808
swaEn T 7%
AUP-seclomw P 207333+104420609.00411443 021 op 744

BA: p-alanine F&, P: placebo Hh G group(F ),

T: test(AA});

*p<.05: AFR-ALF AL 7ko] BAA O §2)d Aol7) Y AL
ofn|

+p<0l: FEF} EE F5E

Holol A frol gk Wshzh yehdA] @9kth 240° sec
2 AT Al A" A AHeDE) oEd

<34 AA Al B-alanine JelA FoHA =
60°-sec oA AL AFG FUdFS, BE Wl
fogk Wslzh YehdA gtk 240° sec ol A
AT FLdFe AMEe gy 25 &34 AA

pralanine AeN §93 Z7HEUTHE 6).

ot

> rlo 2

2l

BesRaAAL A% Ane Fa feldA v
epit. A4 A%, 957 5%, 283 58] 102



473ke] p-alanine AF7} Fa ST A dF ibsed vAE 9% 617

F Aabs o] Z71&0] fralanine F@ollA] placebo
ko] vlste] o 2A YEPSTHE 7).

E 7. EE Fuskel W (mean+SE)
Mol F9 A AREA A% p
G 91
oy 4 BA 1738028 169:018 231
o/ T 209
MOV P 1882027 1562024 1702 o 394
L= BA 377042 416:037 1034 G AH
=] } 3
(rmol/L) o
MWOVESp o 342:040  372:068 87T (e o910
G oM
A1 x5 BA 1063:080 1261:108 1863 T "
mmoll) p 9051054 912 9N or s
5 G 058
i) pu BA B60:039 1033:086 1887 A
(mmol/L) .

P 757:050 789168 423 G o

%7 BA 694041 847:082 205 G 106
102 T 2%
(mmolL) P 649:044 653+146 062 op o5

BA: B-alanine H%, P: placebo % G group(Feh),

T: test(zAh);
+p<05 FEH EE JuLE

i
Lo

MATHO| H

B-alanine A3 = AR tA} 2ol 2

2 TINNA FRE AAAY. A EE e
ojutz gxI7kA| €] Al7to] F7tE| o] A Abslel| 57
ol a3} & Aoz HuEAtH(Quesnele et al.,
2014). ¥ AFlME= palanine HFH7F AAF
A e Qs gothr] st AR, AAWF 1
gl AALES A

Hoffman et al.(2006)2 tigm|d &+ A5 o
402 107t creatine® f-alanine®] 53 H# 9
AgFds AAS A3 ARl F7E L AAE
o] Ayt Bustglth Kern & Robinson
(20112 dEddsst nys749E ez 85
Y 4 g9 palanine AFH < S5 Edo]dS B
g A T FEY Ag BT AR Sk,
dEd Ao AALEC] 2N Bt £

=

2 e

AFolM = 4537 p-alanines HFHAIZ A B
alanine Ao AAWFD AAWEo| A A
wo] MPATot dAatdeh. 2y ARk frofe
S717F YEhA] kol ATt Abol & HleH, o

© 2 AT I AFRA ojw] ARG o] H&
efet Wt 7] off & Asolla, 3 F=7|3t F
AN SFo] FRE 7T 2HE 25 glo] A
Aeke] fo3 S7HE 7Idsh] = oleid A o' At
S9th p-alanine A3 AHA7E AAEEL] a9} Al

Agete] 2715 AATHS MG AHA R H48e

40
=
B>
0x
Ho
ofn
olr
]
1o
|'II
_}'og

\
oX :HL]
Ho 2
i o
ofr 155
BN
o 4o
2 g
L
u
oﬁ‘ o,
o
T
VRS
N, o
o o
ofv ~
=)
Mg
Y 2
o Ho

ofy
ko
(ot o

842 Yeldt(Meckel et al., 2009).

oA A £EREY B F o

s
=

I &
=

dL oty ok e
2 3 e B
O
rir o\
m L
1 ek
offl
o o
&

a S

2o e Frdtle Aoz Hudidn
(Helgerud et al., 2001).

Fralanine AF7F it s d nxle 9
T AgPATE A EH, Smith et al.(2009)
A S ez 6573 F 33], VO
90~115% A== A EdE AAletHA 449 3~
6 g9 B-alanines AHAIZ AZ VOonaSt BZIAIZH
o] folstAl 7tk Bttt Ghiasvand et
al.(2012) @2 ety S o= 6577 4 2 g9
B-alanines AF A7 A2 VOoa 8t B34 7k0] S7F
Hcta Basttt £ A= VOonat placebo
A (2.8% S7bel vlsle] pralanine FH(7.3% &
7helA o & F7F vepA R, T Ad BT AE
o= frojek Mgl YEhA] ¢%th Smith-Ryan et
al.(2013)& palanine A3l vt VOona®l 13
WS gldtka Easte] 2 A9 fAbstsla, AA

rlo o



ﬂLalanlne AH ¥ VOoma/t s ZHad AT
“Jr(Jordan et al., 2010). VOopae AFA 21
”‘71 ol SEANA Heote ¢
o7 g AN FE E%Oﬂ/ﬂ 4
Ql Ft2 w4l FEe 7] A2l VOomax
7 YA 9" A2 AlsdTh

AW LERAAN A BN 298 AT, F 8

0,
o2 ¥

o o wlo
mﬁ _1>4

o, o

o 1 o2 of fl 2
fr oo I
,oofe N, o°l

o
lo,
r

Ak gt A3E AHEW del Favero et al.
(2012)& =Ae Qo 1277 A4 3.2 g9 f
alanine S AFA7] 43 7l2wal 257} 27 n g

ZIA|Zbo] *a‘oi‘ib:}ﬂ Byt Saunders et al.
(2012)& = & e ® 1253 449 3.2 g9
fralanines % H’\]f' A Ao E FAAA
T8s Brkete MEY 7150] frofstl dE A
B3ttt HiEF et A A Ewe] vpA| gt
FARA] Oﬂ‘ﬁx] thARS] Hl&o] S7tE = Al 024
Al-o|t}. f-alanine
= Ax LH H+ Q‘rv%‘?—:‘, FINA EF ASA
< 7MY AdAF(Artioli et al., 2010)&
Zetet wf | p-alanine A3 7F @A Sl AA
Ao g g |7 Ao J&%EAE} A
A Yehd gralanine Hee] €741k Z717} 574]14
o2 fofgt FFo EEdA = kAT o9 2
I AFN AL 1EE FHE 7445 71 “HT ]
APAZAL A o]m] A gEo] ol Wste] 2 =T
ghe fi7] wiEelgtn AlsdEn 2 %‘(2013)
o] Fu 75 H¥ VOt 48.72+6.63
ml-kg " -minelgtn B3 Ao Hlgte] B AP
2] VOsaxi= 60 ml'kg ''min" o224 A5 A) 7
o] w|¢ 5o SFAFEINT] ol EXIAZEe
frolgh syt e gttt daEn, a8y o
Ao F5E HL @A 7] Wyt FAAS on
oy @A onlE yxstn doke Holth p
?43 %0}04 SR Tl o 20% F7HE A
]94 SRR W MEﬂiﬂr oh kA

r“ o o rlr
+
g
o\}l
_\,L
jﬂ
AL
fu
;
i)
o=
_Hl
rlr

Hd

—1\*4

alanme

3t 27}, T Ak B5ollA o) Wit ‘Jr
ERA] &kT} Stout et al. (2007)2 204 o4& o
o2 473 4 3.2~6.4 g9 f-alanined AFHA

21 A AtelZ HjE
3 Bkt 28y Walter et al. (2010)2 20t
A& WdAZE 657 4L 3~6 g2 falanines A
A7 2 Ao EE 0] 88 VOona® 90~110%¢l 3l
He 27% Y Edolds AN A VIt
fralanine I, placebo A, 28] control F el
A B F7kete] VT 717} pralanine®] 4437} of
d 37% Egodd 7|ttty AES Wit

2 AT E palanine A3 7F VTl vx= £
1:_ _l<_>'_o o}?ﬂ ‘/}EP/W o}oLr/}. om].;q oi 05 Xoﬂ ul
st pHE| o] tier 452 "ddhe =4 5 7H
2 Hlgs AMAete o] FEtdolth(Juel, 2008).

FHHHA F VIZE S7HE AT

¢

$F % H'o) S4¥R FR093 2Yele] B3} o4
Serart 44 L, ol Wi Asle] gl By
A, 2002). SR H & dFated 4

89 % pas, A
@ ﬁswtﬂ &3 z}%:s;— B8k Hk(Smith et
4

93ela, falanine R0l 17
o]F gxlo] H7] MR Al &7t sitta Als
o} webA] VTo| tht p-alanine®] E27} f2faA|
g Aoz AT

40
>
B>
0x
Ho
ofn
olr
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Effects of 4 Weeks of -alanine Supplementation on Physical Fitness
and Blood Lactate Concentration in Middle School Soccer Players

Young-Hoon Park, Won-Sang Jung, & Man-Gyoon Lee
Kyung Hee University

It has been known that f-alanine supplementation induce the increment of carnosine in vivo and was effective
in delaying fatigue by buffering the hydrogen which was formed during exercise. This study was designed to
investigate the effects of 4 weeks of f-alanine supplementation on physical fithess and blood lactate concentration
in middle school soccer players. Nineteen middle school soccer players were randomly assigned to either one of
two groups, i.e., falanine group (n=10) and placebo group (n=9). Subjects in S-alanine group consumed A-alanine
2 g/day during 1st and 2nd week, as well as 3 g/day during 3rd and 4th week, whereas subjects in placebo group
consumed maltodextrin in the same manner. All subjects ate same menu and trained same amount at the same
training camp during the intervention period. Body composition, aerobic capacity, anaerobic capacity, isokinetic
function, and blood lactate concentration during maximal GXT were measured at pre- and post-test. Main results
of the present test were as follows: 1) Fat mass and percent body fat decreased significantly in f-alanine group.
2) No significant changes were found in variables related to aerobic capacity in both groups. 3) Average power
increased significantly in p-alanine group. 4) Isokinetic muscular endurance increased significantly in S-alanine
group. 5) Blood lactate concentration did not change in eithet group; however, blood lactate concentration
immediately after maximal GXT in palanine group tended to be increased more than placebo group. It was
concluded that f-alanine supplementation would have positive effects for improvement of body composition,

anaerobic capacity, and muscular endurance in middle school soccer players.

Key Words: f-alanine, Carnosine, Hydrogen, Metabolic acidosis, Physical Fitness K[ssﬂ



