APPLICATIONS
MONOGRAPH
SPORTS NUTRITION

m® U.S. Dairy

Export Council.

AT Gopol A 9] 1|7 54 Tl

£ J, Y (Paul J, Cribb) BFA}
B3 st 4% Ags, vole o7l A7Y
o] 8= H(Annie Bienvenue) ¥ ¢HE W2} o} 71u}ekAntonella da Camara) 74

nlEAE 42828

194 017)7] 4t RelE AT S7IES 96t

WYS5 5 I | opst chm

it AolE 29 deEe

jx on}]x‘JxJ.j]y I: &5 T e +2l9 Arlsol 5

AR S 21 9 A5t HpAlo B HA9BEE AFE By

ofefet 45 e $4% £ o] ga} AEF A0} LEAS
20gd gl YA Hde] | se emyme Aust AFA - A
Ex%u-g Ji g | Ed A9e fusb g8 o 2y

430 113 £ 9okt 00 £8 A&H 02 Z7hA Ak Bt} T

i;,w’j § “i_ | 5 sl 2o o) 43

: LL'ﬁ° a T 2 He A4S 238 &5

FhA7Ie Ao BEE, Hate] sl BAF B Ao RS

3 eodtl #zd Fu 4 ok ol 5 25 A

(ergogenic aids)o] & 71solut 5ATe] At 2ol 34

QENAZY 3o Eebgog | A< WSS 7hAex W HSAALG

24 URHAQ] A7 AEL okstE Aele =

o7t Ao HAHQ AAS ekl £ B2

oty b iy S w Qu). A AN EEZ SAE)

EYYY H2E 71

442 1 37} 302

4344249 4

Je 43 449

eFieEIA AFE 7 e

it isd A4 o B2

47Z 54 £4 dalA1 o

4 L 97)3%, 493

343719 42 343,

29 g4dd 2d 43

HAS g 2947 4

23 £543 4349

Yo & 402 v




APPLICATIONS MONOGRAPH = SPORTS NUTRITION

=2 9 thlE 80%(WPC 80)<}t -2
SA S AWPDS A4 e43Ea)
ol e Akt ¥ oo o
Y TFUY W oope} AYstelE =
oA IS A3l agHoRr 2

ﬂo
filo
toh
e
>
N
i)

N 2,
i_:“

for

il
o
S,
=
2
[.2

S EHIA : Mt
27|52 eSAmte| S

Q1 3ol ARl F 7HA] ZpAolt

o) olgdt SdS FAlsle Y

o 7 thlA o] A5lE 48T} olu| Al

Ao 710, A 23 7 T

< 08 el s s &

&E T § AISS jEn 57
1

P PN 287130 FAlske
o 7hg EabEQ) Ao eyt

o
o
1o
o
=)

l_{_‘
22
BN
ox
flo
i
i)
rH
1o
o

uleAt 24T} A9 AT $4 @
W Z21720] B4 obu| ik 24}
fARE HISE RE B8 ofu K
w99 7] THANS T

-WPC 80 9 WPI9} 22 3 whajd
HEAE dubzon & oy 3
FHEERET 100gT H4 ofv]inAlke)
ghafo] &t ® W o]l Ak A0S
O 5 WollA whE =g TS
A8l o] HhEA] Z g st

- IES o] 5 T BEAES JAL
o|aRAl HRloz LAE EAAE
otu| i AHBCAAs)S] &% 359 7h
2d 1 gFo] 7 =kt SEAS
Eo] 9lo] BCAAE 5 tjAlo] 53
29l S Jtrp(‘AE= Gokof A
BCAAS] 554 9 & #=xd A)°
BCAAE 58:9] oYz 222l
AFAet HAAA ] dr dTs &
B oofzt Y735 71HE SIS
ZJ‘:]‘ 1,27,55

CIESE 34 chil o) g 1o
B AR obu|ieAl F41(100g9 10—
14g)e Az = RE0 EWEE 14

S B Yok 22 A Aol wh

b X (g/THHE 1009)

FAI 11.60 13.50 10.90
2| A* 9.83 10.90 9.50
HE|* 2.35 3.50 3.10
o g efapd* 3.56 3.40 2.50
oEz 6.28 4.80 6.30
ME 6.24 4.50 5.30
Egletd* 8.44 5.30 8.30
EER* 1.80 1.50 2.00
E| 2 3.26 3.90 3.10
e 6.09 5.40 6.40
BCAA E&" 2410 24.30 24.10
EAA ES&* 55.67 53.90 53.00

=4 : Bucci LR and Unlu LM 918 THERY
"EXIAE 0f0|t=AHBCAAS)
2 Of0/=LAHEAA)

- WPC 802 WPI= 7HA|IQ1H} i 5

O B2 g S ol vl A
Aol8 7Fedt Fef ol AJLE| S 48]
ol T8 (A 100g73)s)
AL Qo] HojuA| TR AlLHIl &
HHolth® AILE 2 A Ui Al
A Ql 4L & wjrt wol AlE4]
" opiitor A A okt £
3 &5 & A 2AES)E 74
571 lside AlLHEIIS] A &
Hol FAorh.” Eek AlAF Q2
AW itet oA A o] £ ARt of
o)At 2 AlLH|RLY] A AR
o] S7t= el E SEkaL A
o} AEHAE A NS
P E AR YT

27 Sl e ThE Ao g} ot
2 oz 4ok Bk ol
o

% TS wE g
o) 2ol 1} Be of]ieal
sfol mrh A4 Il 34
roma the o] iy
27 ] e %7 st
% glekrans g g e
A7 B elel= 7hAolofA]
SEEEE R = ERCh
wehd $3E F B Ax2 A7)
A, %, ol H3sklel olHel w
uoltt SEHSES 7|5 9l
SEAT S 9] 0F A EE 5
of 2521} O] th8Alel 54 bl
2 gof uhl 4 gle}

d

3

1

o
ull ofm

]‘

1

i L o mlo 4> 4
b

nQ. i
o 1



APPLICATIONS MONOGRAPH = SPORTS NUTRITION

T8 CiHEE  2E =3 A
HHA =7}
-_LT1TO OO

= ol
ok
N
‘.ﬂ
ol
X
s
> A

HUR
=
i)

1o

n U

filo

ox Hir

o e
Lol ol rlo xSk o

o
QL
rr
rg
e
N
ofr
1o
o
(o]
]
_l
of fo 12
N\
rg

o

Hu X
o T
e :lo
2,
2 g
S ot 4
o
2 =
ot o
M
o
ﬂn
filo
i

Sk
lo R
30

o e
ol
o
X,
T
o

Jwo® USH v Qdok”
b Zuto] 2.8 (prebiotic) &},
9] Bt A A7) A, Bt
2 =44 AAL} =2 st
A 2 7sol dFE Eok T
WPC 803} WPI2 o|g]gt o]F9] 1t
WS oA e SF=olth
A 9] mdl gl A f 2ES AR
gk At A3 £ Tl ek o
&2 HY7|59 5olA - v]5o|A S
< B5F 2E5k= 2 ¢t He ddEE
% ol Zlew Yo st E3t o]
A3 WA EN= W Ak
At SANE Aol Q= ALR
LR

HON R ol o

BN

oA AT 4 BHAe MR A

252 FRehlo] Ty

2EQE B3 FFEER Ak 5
7HA7le frddt Aol ehiel Zlo
= 9P A SR e (GSH)
AlAe] ghakst 8l e oA Ao 7t
A Fagh Sholoh” o AlZ e
GSH &lee W7o thet 549
o AlA 9} AR S A 5
& 2Ashe Ao deyth” 52
A} Qe difoR o AtofA
4 e e 9 Iads
off ms| We7lse] o2 Sws 24
gfok= GSHY| A4k 371 5eo] =1

3]

SJojet® ZREL ol A, A
w2 w 7le ge 1o 2

550 WEA] Was dmolh® 1
P 2% gaw 2L AYe i)
AEdATL ASE AR S5

e D L )

chEes g e ey 2%
ehel Aol AHGEE ofulieAlel
BARRE ol 6%)T SER)
AG6%” FFY F A4 LA 9
£ RoRAE b FR 2ol
ob mebd 94 whulze] 4 ofn)
WAt 24 3 1/30140] 224 2%
ol AAE 2Reue §A5H: b
AREITE olefst ol 3 Tl
o BEAl S 25 Td 5
e WA A% BB 5 R
A5 Rofatt,

wsirsdde 25 &4 35
Led,

4 HGago EXALE ofu] At
(BCAAs) F4l, o]afFAl, Hdo] =
3] 93 98-S 3t} BCAAsE &
S YollAel Alsh o sk
£224 9 323 A A=
8 27| A)E E408k: o) 244
A dghg 3= AoE Helch I
U BCAAsE Ao & &5 W 2
SR Ao A9 5 Y
SFEME HRRST} g R A
X BA| 5 oot I EUHAS Al
E 7150 £ dF I e
AA= oY SFES a2 5}
7] 2o &5 W BCAASZHE A
&£Ho2 FEEUY HrH(de
novo) ¥go] o]Foix|2] oW 4=
AIZE el A SFEH el
=i Zlofc} ® =3t BCAAsE &
5 Al 5 WollA] diatE] o] o 2]
© 7 AREETH® BCAAsE o] A4S
B3l &EEe] Aol 8ES =9I
I H2E A7 ISoA o
o] B3l = AS JAet=d =&
< Fot uety Ay, 749, 228
At 2 &5 T3 5 Al 2EHA

3l BCAAs7} o AR &5
%3 A] BCAASE FA3]| FFuA
Tt HYrlsolu &5 F Al&dt
3E5go] Astd 4= qirh. 3 =
H12 9] BCAAs 732 2|11 26%°
gto] th2 Alo| thilld FF-¢lof ]
3 AHA A 0 2 A== BCAASE 7}
% wol gt ik’ whetba 1
Fog Hopy 33 chijd2 ofn)ie
A HEAEol vlal F5sta AAH
9] BCAAs 3F-¢o]ct,




APPLICATIONS MONOGRAPH = SPORTS NUTRITION |

2} AR AT
SMTIE FEEIE| It

d

o

B2 ol & EAE q4

52 5130 B 494382

Ao 37} 9l 3449 994 HEA 5
gl 708 L}E,Lw AT S5 ATE Eol7] vt W g Amx A9 $5L ke ouA
% AW GSH =25 fAI8k= Aoth?  A=E AMgdt, ks &5 de 2
i 3l %"Loﬂﬁh TEE wﬁ% A}Olﬁ A A% 47 Eelold 9 ARieE
W45 5452 489 A2 245 Eo] 7k A% RO R A2 E  Feln 2L golrle] vExe) 14T B
OF R0 4] 33} 47 ol 27] % 717+ £9F 312 A% kg Ig ﬂau o sulsith AGE AL S0k sk 95
5}74]017] E}[”oj[ 0l 315} %]z } 22 o) A HEAE AP 1) EF GSH 5 A4E5S T8 20 o]2dh e &
& T o5 2 7T E Aol okt AR et o] Bg mghels A9} mu} T RAkA
27189 JAa-17k B aeht dx7HAlY Aol T} AL Zek At & AlerkelU~gir S0k 29 3aa)0] AL
o1 212 EfE A7 LENE ZAZF] AEAZHE 30~708) HE 7 #¥ 43 AJage ﬂ%oﬂi 2750 8%
AB37) 94 04 BIL Ak TE(FT) AEkee] 50~T0%)9t FE(E]  GSH A9 FRE FE0] s B2 4
K tas 4 o] ko] 80% o|Ah) SES Hasle]  0lo] AL Wely)o] dAS AT A0
H45127 o1 3 ﬂ”" [NGEAAA xapsladet weba] o|mrh B oFel & uehgeh et FaHom B uf olejd A
gl Ja£ o ;,L_J1L 2] 7| A6 g a4 AP%]B}_% XHLE?:‘ SEALESGSH AREe &% 9 2Ry et e
FAE FAB] Y8l B w2 9 T 2 223 1orse Algsis 8459
A gy o] 79 F o7 Bolr}, Aasls QWAS Bz, &% TAL
512 ok 749 09l 9% ThilES 90g 413
ShE Ak $Eo] AT A Ho
LRt dha o o 2 eEele ¢

do O offt |
Nz
>
il
1o
Y,
o
L 2
s
N
e
=)
12
N

ol o
fllo
Ho
X

L do
1z o
0]
o
L
ko
St
PN
o
il
[
ro
i)

o




APPLICATIONS MONOGRAPH = SPORTS NUTRITION

x| 9] I

F AF dAUn U5EkE QNS E RCUEY o5 28BS AP 52 94 9As Aue] mgstel 4AT
Yo HFAS WA Hef AWHOR 0 Lelud She ARSS AR & O=H 2% $uE ark Z7H1A
ZelmAe uEsty, Uud PHEY  F Y 2o 5 v AF ke SORAE AF TS A, 29
SUSEE AUS Adstl, $EO2  Log §9) §4 DUIS AL 3} B A% S 9l ol e 2
AT WS ASIE Shs RO B m o] §9 4~53] B0z hrol of 5 A § ThAS HAISH An AR
SO ol e HOR tg & o thpdoked BT ANk Gl o 24 g4t Hag ue A of

B Ik 2497 R 4 lckE T F ofe) A2l WSk Ak S ATl UAY Bgol ZAHgch’ AN 24
U LA Aol 2R § HEAD Ay 248 Ml Gk
$74 aEe voisd B4 4t ol o 4% wdo) BRmaE SAE 8%
Tedh 4 % AT S ) ASR Utk o] SRt B 48 Al 0l
of T Aot 93 TS Wl 4
|

B RE folel gEULEe AdU & W ARISe 38 A $2 HE 2
¥ 3 agAoR Q)58 sy T wdo] vjg) Hrh &S vk
ol 05 F 54 BuE ool Bl 1 o 3748 9 % olek?

EHEE SEAE 33Uk WA A3

Sl 20~50g% Easto] AFske
o] ulg: a3k 25 T 30~60% OILH

ofl A2sjof 3t} (# 2) 5% 73 THIE 80% X 22| {3 EHiEol AUty 714(%)
448 S5 73 HHUE(B0%) =2 f3 Chd
Z ojujiAlo] o L ;1 Edlo]yo EEH 80.0-82.0 92.0
Eﬁ}ﬁq— ZAAN7)= Ao & Yepyitt? =g 4.0-8.0 0.5
NES| 1.0-6.0 1.0
whebA] AR o] S7R7IA g FIIE 3.0-4.0 2.0
Lol A5 71904 sk s 2 3.5-4.5 4.5
<& FFEEA] 20~50g9] 3 T
= "%‘3}04 ’EH@H e T e e

%
1o
>y
o°"
“%

5 ol A13/3o} g,




APPLICATIONS MONOGRAPH = SPORTS NUTRITION

78 HE 2sda A
SFEIEI2(GSH)2l F

4 P GSHe Pkt 523t
AAlel 27 1A 5 A oY 58
24T # opet AT A3
Q1 qlgo] glaol U H A

< weEl71E gol AsH Aot 25
FHo] AAIY st WolsdS I
A7171e SHAEE ol 4ket AEF
S AT 4 AT AR AEY A
MaEef 22l SAATIH 25 T2}
& Aste] FH YALE AAA]
I QMR of P Al Uf GSH| s 4
e IRt 7] A B 54T A
5te} Aol 9low, GSH #&=7F W
TR AR EAe g4 gol We
ok 2L GSH A& fAIshd Aet
LEHYAE Haslshal 2549E A
A 4 e AR YERT

258 a7 Ew GSHO) gt aeol
Z7131) Elo] WOHEY GSH 2% &
22 ke 4 gtk wep WY A
AEe % A ARE GSH 3330

o 3 — AL —_—
=Sdatol| chet 73 THiEN Zzo| Hat
SEHSEo0] 2o SEAIES dood 2o AUT Tl AhHoR Ua

4
(o]
25l Mo G20 I B7HAT & ofyzet A9 ASAY, 459 5
5 TR 75l flolMe ¢t E Fa3t Yotk L AFH7F RSk Al
A& 87 7] $J8) W Hof] SH9 25S §E31 AMgsHA Aok’
o] Hyo M= ul= ARES] 5FF Z+ AFZS 750mgell AUHA] grot
A AFHF 1,200mgoll FA ¥ vt SEAFES &5 AEHAR 3 &
F7143t S7FtER oS Zgo] £E5517] b gy % 2 s e
F2 A A WA FFsHA fA=7] diiel vE o] FEstiEte
A FAE FABIER L AHIE At Hrsl7| o Fot meka] =744
T Ao o5 T2 I8 gyl wo] oFslE QIsh AEH A ZFHZ UA
of £EE Fobt £k Q. et SFATES 59 7 % Jde Y
of st &A|sfjof ik,

not
&

Ry

o
ENQE

SA chzls AR 3 A= 500~2,000mge] o] FSE o] glom o]
e ZE JH9 Ze T Aol 8EC] 7P =T o= B AlFdA 9%
29] Aol g-golgt L FYAT 23t Tt AA| 2 Wrlt oy A=
2H A5 g F=ot T2 HdsAlEe] e S8 AAIEED 25% Wt P
kA 3 RS AR 2 3 AEL AlAofA A S5Ew FAIF Q] FA

e sadolth

el L&t HAA| A 7ol 7AYol LAY
1A Hof 7121 597 AHatet
A 02 S5 22 Aol 2 99
< SV £ ol B AHE S
o 4= ok sk ikt et 2
2 o2 o] Tt g 34 iy
2 A AY GSH S 5AY A
GSH =20 344 932 A= A
o7 vepgron] Hd QAF AtoA=
51| ol AHAH RS

37| ek,

P D LY 5
d& 5o A4 Ad g AF +4
ol 22125 B2 Y 1295 A
Fohd @ H2F W) GSH =71 4
3k ol g} thA g Alo]E Y AlE =
A 81 & SEer gAlsinh @ T
e AgolMe o9 Fof HlEhl By
AE 7097 B3 T Aok &4 &
Az 4, g v 2ol iet A} 7iA %
e w29 deS Bl 7=
WPLE 583 A7H=el 2o |
ERgeh A9t 259 3% 65771 4
e =2 AA E™ 71 Sek foks
583 tizollde 2% =FEEET
A W SFEEL s=7F AskE
AhE Wi AF kg 1g2] WPIE A3
AL 5 = FEE2Y T
AEZ ) STEEL $20] A5 o
T AC = YERHT




APPLICATIONS MONOGRAPH = SPORTS NUTRITION

=2

= T o o ol
E3 9

o
fljo

4]
- AW Ak 2uof| glojAl= ok
%‘ Faxo)7] izl FAFolA
Aol 53] Fasich e 3
=219 oA FEAE 4
8kl 4kaE AlZ7HA] Rt Ed
A11]1“4 Age HEHH2 EN Z A
& Aol 2RAA R, 83iAl7
EE 0] tiato] o] 5= HEY
24 5 ok webs e
LS YT, 220 U A 2
RS A7l AR 245k o) =4
Foske 3= Ao 7 Holt)

l-n rlr i} mZ‘.'

i

¢

T3 40 TiE HEHUL o
dAel AHho folst ave
Uetl= o8 Hlr ™ Al b
o AolN PEdAL et &
Eo| BoE L ABAES) F4E
Z7¢ 00w o] AYE [GF-1T
TGFb % = “"14 /Hzl-_o_ &x]z;].__ 1:]-__
AR g HhgolA TEE
avpEc o 2 2o vt o
FHES ivigow olZ|gt <
g BYE Eolete] wet HEH o
w cfalo] Thal 55} 28-S 71417
o= we) Ae GAEtL Tk
Hohs a7t e Aoz 4
£Agirk

S EII0] A 7 7 AT
ofe] Holo] $EAFES 28 B o
o} 28 K2 7)97] 9J5) a4
F 2712 slajof sl 2x2AHE A
A TG 3% ) A Al
£)& 7WHAI71E Bl folsteh. GSHe
AT sRie] B ofh HIvE
B2 9% 39 2ROWS SHE 1
7k 43913} o] A2 Bo] gl tio
3} 7\7401]/\1 tﬂuﬂa—].}ﬂ odzﬂoﬁ’/]- 18,25,32
AW of 2] Az A GSH 520] =2 4
o= He7|5o] BofR|al £50] &4
Tz v GSH 20| 1A15= 35l
© THERA 0] A E AL ARl Ayt
o ol— 2 olg—l}\;]. o]g.ls]_ _‘Q.L]-‘— /\]/\Eﬂol
4 GSHO| AW A e cato] gk
g 2 aaep s o] fu|Fdi
Zaolge] A2 $3) 2521 2
£ A3 Ak 5 715k 2
= kgt

15 B35HH GSH 571 8 of
wa} i el A A B Y
ol 2J5 ojuigt §52]
% szt o 20g0] $74

B AR o] Ads] 2
L HOR Uehin” 9% T4 7
o} E.E;_;e:] Hof 83 S A
= Sl mg W 22 O
20l i3l A1 o] o
A Aeke B wekek? ol
7531]_}_._ o chu o] A A S oy
A o] EgE Fi 5

7] o e

Ho
o
= i
=
i)

HO| -\1
& o
r_&

Eo
X,
IJ

-
lrm

o 4y
rlo Mo
%

O ol >
o X

_ELao

_rg:xLuj&r:L B e

W& A T Al T &
JJrXJJ 9‘%& o AR ek A
— /\3(])10].;_ 1,}/\4 Zh:}—o EH }
ﬂ oA ZEal A 2" WPI

s kg 1.5g AFHAIZ At
l Hlsf AR 25 27} 2~5
SFHAL A Ao] A E QU e
2= 31 Ao A= A &=
S WPIZF A 2ol 2
A7NE S 9ol S
o o5 TH A} 2o “*l
25 AlZol i A AR A B
SHE2 A FIR izt vlsl ArlatolAl
B2 A% (type—2) 542 27171 F
1 543%7HA] AR A0 2 YT E
g WPI B34 AdFftoll A 25402
A7)0 wFste] e el Aoew
A=

ok S

:l:‘.
md r°l r{oiv

olN
N

FN
Ml
52

N, ol

tlo Ho Mot © = L i
>
fm ri ru{n

ﬂirﬂm
)




APPLICATIONS MONOGRAPH = SPORTS NUTRITION

o= AT
o8 o] ek of 2] AFolA 6~125
& Wi AlE kg 1.2~1.5g9] 7738
Ty HIAE AFe A BskE
T TS HE B v 283t o
Zto] vlgl chokel HrhoA Hop 94
g 28 JhAd mukE BlthRr O 2
2A9] AgoA= WPl A= vpdl |l
A P~ gl oupd AHEMP of7fo
AL gkoltt dojAf7)et T2 F8 2
oA @A 2 FTH R Bs|
10-20% &2 57h adE B »e
o] £8 55l 2lo] 28 ML gt
<gof o3t A7|oA EEAeES] F
718 A Ao shdEnt oet
A 5 TiEe SeAREY] 2 A
slo] =28 F 4 Aok 1YY #

O.

ol
iy

g BEA|0) Be3t A5 25 £
& wasks wkAel deke A

Iy @
il

B ohet b AE
ARG TS 3

i
Ho
Ol

[ea

o
2

>

sEET) I
=232 Aol A= &5A] o
yrdos IFEE dYiott 45
z224 | 2329 sk 1 2o} o5
Aut HEE ZHstng * LeAdeE
Ae 5240 HAg o] Fe=z7

S5z Alo| As] Fasitt 2

AU
Mo
)
A
2
off
s

~
o
off
ofr
o|N
N
of
ol
bt
o

s
£ do
n
oy
=
o
o
12t
tlo
<t
N
I
o
ox
0o

2
i
J@j o,
ix o
=2 ot
r
iy
) o
rir ’
2k
£
N
te
R
2
i)

ra Jo
o,
e}
1z
1 oy
1o B

2ol g Ao
2o s dulgo
EEERDILEES

grsl Wit

IS}

19 ¢

TollAE A

u
o
Y

)
o
(e}

o
_?L
J
i—‘?
ofy
.
=
q

oft
_
[S)¢]

1o

HEAS M AP TS )
oFg AT gl uls) Hrjzelo
29 3% &7t @A Bt 28
Eafo] EABA @ Aobd Ut
AS] 5L o Wk o] F Ao A
3] ofsie WL 2347} At A
X &% A F W 380 wgo] B
© o}

il

+
30
o

ST AT0IM Mty 2& 2 = &

2o 24 Y WE 32 515 7IF ZHoZ g

oo Ox
E}tﬂvﬁ’:ﬁl gﬁ"'i vg E’Ltﬂ;,é'lo/

225}

=




APPLICATIONS MONOGRAPH = SPORTS NUTRITION

Al 2 70

Sel ake
X oflicdto] e
ARt WA itk 24l 7))
st} e A%k FEA ARE
o] G el Bt Sulo] A
A 2| Aol ulEe Hro] go} ol2ig
t=eko] Sdols ofeigol 715Em 9)
o £5AREE A9l 19 g 4
ke ARl Qlof T AES
aejstolof ghet,

VLR ARES SI3 T e
79 A% 3] Bt AL Edh=
A Aol el T e
QA5He TS of Wlo] B
Slrs M olgaka glet, of e
A4 HFES BBk

A R TRt gl

Z20=

L SEASTE EY AnE HAsk)
913) Taat o] Heet oS Ak
Z57]2 oyt AHeld BE, oy
G HHE, &5 A=, AHA
WS 9, T olel, 4, Al
we} Aol whald gpere geld
P o]q_ 34
T M.

-opiAte] o2 7)ol ZIAEA
I JFA FEolA olsf=7 17 =
A ARANE wefetA] ke 1
A AR A2 vl mlE 7
1A 222]Q] Wo|r}  chalAl gjA} B
of ShAEe At 259 Y 4}
£ HFslel] g B agepe
I8 33 Spolol e A
_% 11‘/]— 34,46,51

Oll
_|_‘

CSEASES S gobq AT A}
ST il eko] X1 gupt
A ok ALE geA glott ojd
50 o] A4S AL £5
H3kE olrle] Bat mrt Fag
Ao obx) Aoz A7 Rl
oIk

CER SRR A Bl Tl A3
o] ol LTk ojuj3t F7 % %i
o A RE AdelA] Tl el
2 ol o] WF AWEES v
I QlgHi E2g AE A4tshol
A7) e AAEE FAEAIE 5 o
P A OB ATIE Qs
1 EIAQ WO of AT gk
4 guge O ool A0 9l

AHEEBkE T} A 7ot 3 51
of2] A2 AlsteIof alet, Qo] wh
w94 chge Beste 9 A g
7 HHE W Al wrt s o

o] §HTHL A o2 Sof 13

20~50g2] WPC 80 = WPIE Y& &
o 3 AR o] ofnki(flax oi)E 3
7¥sto] AFehd Akel AikE 4& 4
A Aolrt,

AZX BB
R Cazlo] SxH

$% whade Ao WS
$ehd polEe A A0 wely
L BN TENETE EVS
At A 5] Aol fle
FA5ke Aoz Uehith 44 w)
de eEHSSA theel ok
=S AT

2313571 4o 17 SR
o2 il T A4S ok
i AT} 22 ] ehial =

o
7t8 ke

A3} 2ol oigt wel7)o] o
o 29 ZWES AYHoR 3
AT

=

-dHZ A F 7P F5eE BCAAs
Fgolth, BCAAsE 25 U 2§
EFRI(HGAA Y] 9 A=)* 4
Azt g Al glojAl= Sk =
FFaoln E3t 5 Al 5 el
A Y A] 7] 2 AR} ®

AR e S EEATE
FEA7I= /\l— [Q19] S5 &
FJo|u} w0

Mo

A U ger AL8E7| $
3l 3t el A1r=lol S 222l
9 Fo| S7FE SR

550] 27] 4le AEdA B
e Fr Aol gBol BE 2

& Ta9o|)®

olefdt E43} 7 Sa=7} Hol
U &5 A, &, Fol A%2 gEL
ofg-2lo d7iste] zrHsHA A
&7]9] olAk=jel el o},



APPLICATIONS MONOGRAPH = SPORTS NUTRITION

S 53] 2% ol HAH R fA35 4
sl 25 Fujoh 2HE fAlshs o Eiol
Huoh AW 2&RT Yo £ ARTe] 25

o] wre] Fuls Thalo] o 98-S wol]

- o] A AL M2 TS Zast o
! Bzake)|
HOHIE 7|HI2-An|A HiA} Rl

(DR. DAVID CAMERON-SMITH)2}
2 3h= QA
cizichstm

R PN TARS

Q £FH+E et 93 B HEE =
S0 72 globd] YU AGEY 257
45 oy TRz ofE BAF L2

2 W 71t A FAAES 9 ek Ui Sl 2
T- 2 T ULHNH O 7} AZO 0] 0 7] T2 JHEke o]
9% ojorsl sty L SULTE Yo7)= AlEE Atk M2
=
oz st o) w] Alnte)7} B gyt Teig 28w
A st ool O] AALS Ah HE chn) A3 1l SHEEk]
=] T = 1= 200 Tw uTE N =0 0
A EAES Hofo) - g
aef 719Ut e 5AleE] 9ok ot

A3 AnE YEEe

o
1o rQT d
2T
2\4_‘ an
u
e
N
o
=)
K
i
Shs
X
~
iy
o
=)
H—‘
2

Alo] thal Rl 7} 18 0 0] o]z ZLAIL A
o Tt 2elee el M_ETL iy A-e 27 2% D ho] gAo] =g
AW E &g A e Bk ol 5 T T i o
= Z o = 5|
Aol QAN o ASA ke gm0 oo A B s AR
W 57 fAlol =o] gyt

QA5}aL e,

Q53] oy £HiREL £F HUDL YA
W 259 AFo] 8 Aole} ZFEI of
5] 4718 4= Qi Helzo] ez

AoV gAY 24 B 37182 AR A
o7k ik, ol ob) WA 914 97
U4 EERo| a3t 4TS She

2

Uk ool % F 44 Buae A
SELEE
o

Q LEUFEA 53] oul7p g Hae
03 B B9l £ WHE"L ofE A
oJ

Zl-_r”éio! LE= Aol E AesolAl A o comol 2ol n|zs)E
olg F¥ & wRolE Fxo| 4 duidS
=
Ql Aot 71U A& HaAZInk= 7
gt 7S TARSYH. S8 A2
B 523 3 12~15417k0] ALt A AF
= At Aol A 36% NAE HIE B
e AdYh 22 A o A= F
7 o] T &) g4} 35S we
HAYEE B8l Al A5y
<2 7M7Y 25 A 2719 3
=5 S A8l T e =
o8 &5 ¥ 74 T
15617 4:3peo] 5 W Tl IS

H
Sehs Abe g geld gt ol

gE A SliE

t}
11;_]-
2
Utk E oE Fed olde v BE A
3}
/;}
g

o
o
€

R
'

(o2
It
[
4

212 9l 2 A AL HAsH
EETLEIS

J‘r

d
2
oy

N
i)
2
Mo
o
o

j=o)
n|

QIHIE SEL BTl NSO} HHEL
ol HEo] £ B YA} HIGTER?
ASH TEe 4 AstEll &4 A
FFUOE Y ofu b} BAA: ofni
Aro] BR3P FREo] ohg bR F

o
> O

&

=
¢

=7
R WMo 0E0 F FL =
AT AN 0F A SH RIS MG o oo oo hd BE Al u9e
ames Hemsl 08 YHUARSNS LLEH 855 EELE 450 4 T
o U= . [CRE Ty AT uTr HHZO] '6‘]—05] }_X‘“ _/;:,T‘g_i_—clﬂ—e— ﬁ-ﬂfi—“—‘-
Aol 244) ZUhE Q53 270 $4: 4 B B -
N o] EIHYUL, 4 o] 2§ 4
- o Hwot T85S Palyle o A4 m3t
0 TiHe TEEg gyos o g gy T SO 2k TRE] i e
po 00 =2 o — oot LS 57 -
S ALY 7 BE0) Fe eEgas Ml E80) AT 2, HUs, wel
! = Wi Lo UT = 2 X]—X']AE]—7]9,]—X‘]—%]7]-1EL7]7}—QEE.35
23 Hjg Fo] Yutar e A
Aom amme THac gt 24 S glo] AR wotek Fod Ador
e QLN = ey oo T T =] L = &3} o A
g Ay e o= vhae] ] A ook Ao] SR 2% ol 2
T S o= oo o ul = 1= o o oupsl A o]l LT BH 0] SRRl A
- - T\%ETEETML_EL_ oEH—J Eooﬂ']
sk, Yo7t Solw 44 thdo] 2 o Ao oo] @ om0l
W g Fe Aofeks MY B4 T AR el B 5 S
sel e £ gyUr), aene w9

e J. HEE

(KIMBERLEE J. BURRINGTON)zZt
2 3h= Q&A

RUE = S8 erd
flagal deta (v
&) A fAE A
TAE fAE 98 &
& dtae AE A
= ARG 9 AF A
ST Fsto] A
Ae] st fAIE 9RE sk A%
ol n|3 fAIE 47 &85 FUAI717] 9
ol 771 A9 AFstaL Sck

Q SEUFE AFY AzYAT: LukE
79 93 SIS Heishe Aol H4
TSI T ) o F £59 47 T
ul3o] 7 FL7127

A, “OJHr £ Thlde gt 05 o
et T FolA] MeF 4 gl Ho| Y
SUth $3 B0 TANES BEY 2
BUERES), 7154 BEA B 23
B8, Bl S-4HOKI AR AF B
AEalE ABIA S ke Fa) chak
§7 AES JEA) 9 wBshea

=

o}, ole} Zo| et $AE AnE AT

o=H §AE AxYASe] A &

& Aapre) nge AES AAT 5 A

sguch Fxbe] gl g “HHo] chay

A et Fixe) 0] % g
=

LAl EBHAI A,

aL
o

Q 3 guze B yeh=u Bofse?
3 Ee A oR S Aol

£ 712 el mopgy ofd %
el AAAY B ok §A1E U2 3
SEAGE A $AT 4 P AU
a4 BohE £ B o

]
[e]

é
=
>
L
et
<
B
l‘ﬂ
Ju
m O
=3
)

AE 952

A SAIF] A Aeee B

Fu)
lo
o
ot
o

232 Zo] AHgE 5= Qlipar
o2 A (HYF U
el Flofuby] thge] Az
pHOA 715 3 WHE 4 9l
Ao AT A3 g
2 9% o] o}yl
pH] 2 ofn] w3}
F SOl Bt AREsa
b =) T

D
I
Iy
NS
o mx
o rlo
T

2
o
=
N[
rlo
oo
ol

Iks}

e,
1o
AT
v rlo
lo dm

s
ol =
s
¢

Hr of

Moo [> oy oo |
L
o
o r_?_
<]

o

HU
jinss
-
£
H
rok
AL
rlo

4
>

]

2
=

19,
filo
!
J

il

rlr
>H

2



NS MONOGRAPH = SPORTS NUTRITION

>
o
o
-
O
>
=
@)

Q 7Y SIS FRM A2 FH = O REFERENCES 14. Cribb PJ. United States Dairy Export Council
7 {a? 1. Anthony JC, Anthony TG, Kimball SR. Signalling Monograph: Whey proteins & Immunity, 2004.

A 54 T2 wo pH 274 HeEe pathways involved in the translocational 15.Cribb P), Williams AD, Hayes Aand Carey MF.
TS0 7P Fojd 54& 7H FEU controlof protein synthesis in skeletal musde by The effect of whey isolate on strength, body
~mae Hejo] AES G 2 o leucine. | Nutri131:8565-860s, 2001. composition and plasma glutamine. Med S
E5} 9% tha o] Holuk gawot o ok 2. Bender DA. Nutrition and Metabolism. UCL Sports Exerc. 34;5: A1688, 2002.
4O BB Aol o] ate] 71 SE7|74} A PressLtd. University College, London p282,1995. 16. Cribb PJ, Williams AD Hayes Aand @rey MF
Zo| TAL WA 2= Q&) 3.Biolo G, Tipton KD, Klein S, and Wolfe RR. An The effects of whey isolate and creatine on
|l EaEE o= T M»mnA

HOoE AEIEA

(JASON STEPHENS)2t

2 Sk= Q&A

HAETZE)O! it

uaEx el gojuls A7
David Jenkins)7} A3 =o| i3t SAa}
SHEA AAle sl aR|AE] 4
s ol A F4E 4E 7%

A HZAE wEat Ayt glatolh,
Abe A 15Q7F 77 A9 AT
6709k 25 FAlStTh
WWW.nextproteins.com.

T 1o

=2, oft |

Q ofuli=glo] B FS HFhe 2] By
ojet Sglet AR IR ?

A ot e, frefe Fefe] opuliedle: Ao A
A P o8l Wl thee] 1 T
Apdel ebdytt. AlAlell Fash opmlieibs
A7) Haiile did e HE sl Fee A
FAE g st e ddE v
o] FUch AR sreixiEe] A At
B = Fejo] duie] feje Feje] ofv)
eAtoluh ¢ el Rt F-&o] 237%1
st ARdo] HElRlayth #4 Bade
ohulieitict 2 Aa%d JiES B
B ohet A At ZpA IR 119% F
T S ES 1ol AoR Uit
ch 30ge] £ T} 43¢ 7P ]
el 2 o £ T A S e gy
B 68% /I W 719 - ST
& 3190 A A tsHTh

abundant supply of amino acids enhances the
metabolic effect of exercise on musde protein.
Am | Physiol 273 Endocrinol Metab 36:E122-
EI129,1997.

4. Bounous G, Molson J. Competition for
glutathione precursors between the immune
system and the skeletal musdle: pathogenesis of
chronic fatigue syndrome. Med Hypotheses
53:347-349,1999.

5. Bouthegourd JJ, Roseau SM, Makarios-Lahham
L, et al. A preexercise -lactalbumin-enriched
whey protein meal preserves lipid oxidation and
decreases adiposity in rats. Am | Physiol
Endocrinol Metab 283: E565-E572, 2002.

6. Briefel RR and Johnson CL. Secular Trends in
Dietary Intake in the United States. In: Annual
Review of Nutrtion, Annual Reviews, Palo Alto
CA, 24:413,2004.

7. Bucci LR and Unlu L. Proteins and amino acid
supplements in exercise and sport. In: Energy-
Yielding Macronutrients and Energy Metabolism
in Sports Nutrition. Driskell ], and Wolinsky I. Eds.
CRC Press. Boca Raton FL, p191-212, 2000.

8. Bucci LR and Unlu L. Proteins and amino acids
in exercise and sport. In: Energy-Yielding
Macronutrients and Energy Metabolism in
Sports Nutrition. Driskell ], and Wolinsky I. Eds.
CRC Press. Boca Raton FL, p197-200, 2000.

9. Burke DG, Chilibeck PD, Davidson KS, Candow
DG, Farthing ], Smith-Palmer T. The effect of whey
protein supplementation with and without
creatine monohydrate combined with resistance
training on lean tissue mass and muscle
strength. Int ] Sport Nutr Exerc Metab 11:349-364,
2001.

10. Child RB, Bullock M, Palmer K. Physiological
and biochemical effects of whey protein and
ovalbumin supplementation in healthy males.
Med Sdi Sports Exerc 35;5:5270, 2003.

muscular strength, body composition and
muscle fiber characteristics. FASEB .
17;5:a592.20, 2003 http-/Avww.the-aps.org/
press/conference/eb03/12 htm

17. Dangin M, Guillet C, Garcia-Rodenas C, et al.
The rate of protein digestion affects protein gain
differently during aging in humans. J. Physiol
549.2: 635-644, 2003.

18. Drée W and Holm E. Role of cyst(e)ine and
glutathione in HIV infection and other diseases
assodated with muscle wasting and
immunological dysfunction. FASEB]. 11:1077-
1089,1997.

19. Famnsworth E, Luscome ND, Noakes M, et al.
Effect of a high-protein, energy-restricted diet on
body composition, glycemic control, and lipid
concentrations in overweight and obese
hyperinsulinemic men and women. Am ] Clin
Nutr 78:31-39, 2003.

20. Floris R, Recio I, Berkhout Band Visser S.
Antibacterial and antiviral effects of milk
proteins and derivatives thereof. Curr Pharm
Des 9;1257-1275, 2003.

21. Gleeson M, Neiman DC, Pedersen BK. Exercise,
nutrition and immune function. ] Sports Sci
22:115-125, 2004.

22.Grey A, Banovic, K Callon, K Palmano*, JM Lin,
V Chan, U Bava, | Reid, ] Cornish. Lactoferrin, a
potent anabolic factor in bone, signals through
the LRPI receptor. Presented at Combined
Meeting of Int Bone Mineral Socand Jap Soc of
Bone Mineral Res, Osaka, Japan, June 2003.

23. Guéuen L and Pointillart A. The Bioavailability
of Dietary Calcium. ] Am Coll Nutri191195-136S,
2000.

A EEE 719U Y e YR
Aol 22 Zsteke “YolE Edold’
FHH O ol itk % AYE

4
Fol7] Si%t WY L5 F
& Ex= Edoldoln Add
AUz SRS wlon AH 4SS
Yk, o] &FA T2a9e & %
Bow 65 Fof 1 AJaE Adsh
AGUTE. 3~44 ol Azt 48%F o] 2

B o
> W
o &
-5 ol o
= e 12
L=l

22 e (B ot R oHo an wlo ol

o
0

&

WS Ak WAt 2819 B2
24 4 gl

Please contact the U.S. Dairy Export Coundil for
references relative to this section.

11. Clare DA and Swaisgood HE. Bioactive milk
peptides: A prospectus. ] Dairy Sci 83:1187-1195,
2000.

24. Ha E and Zemel MB. Functional properties of
whey, whey components, and essential amino
acids: mechanisms underlying health benefits
for active people. Journal of Nutritional
Biochemistry 14; 251-258, 2003.

12. Comish J. Lactoferrin promotes bone growth.
Presented at the 6th Int Conf on Lactoferrin:
Structure, Function and Applications Capri,
Italy, May 2003.

25. Hack V, Schmid D, Breitkreutz R, et al. Cystine
levels, aystine flux, and protein catabolism in
cancer cachexia, HIV/SIV infection and
senescence. FASEBJ.11:84-921997.

13. Cooke M, Cribb PJ and Hayes A. The effects of
short-term supplementation on muscle force
recovery on eccentrically-induced muscle
damage in healthy individuals. Presented at the
Australian Association for Exercise and Sports
Sdence Inaugural National Conference, 2004.

26. HackV, Weiss C, Friedmann B, Suttner S,
Schykowski M, Erbe N, Benner A, Bartsch Pand
Droge W. Decreased plasma glutamine level
and CD4+ T cell number in response to 8 wk of
anaerobic training. Am | Physiol 272: E788-
795,1997.

27. EHolecek M. Relation between glutamine,
branched-chain amino acids, and protein
metabolism. Nutrition18;2:130-133, 2002.




APPLICATIONS MONOGRAPH = SPORTS NUTRITION |

28. Ikemoto M, Nikawa T, Kano M, Hirasaka K,
Kitano T, Watanabe C, Tanaka R, Yamamoto T,
Kamada M, Kishi K. Cysteine supplementation
prevents unweighting-induced ubiquitination
in assodiation with redox regulation in rat
skeletal muscle. Biol Chem. 383:715-721, 2002.

38. Melis GC, Wengel N, Boelens PG, van
Leeuwen PA. Glutamine: recent developments
in research on the dlinical significance of
glutamine. Curr Opin Clin Nutr Metab Care.
7:59-70, 2004.

29. vy JL, Res PT, Sprague RC, Widzer MO. Effect of
a carbohydrate-protein supplement on
endurance performance during exercise of
varying intensity. Int ] Sport Nutr Exerc Metab
13:382-395, 2003.

39. Middleton N, Jelen P, Bell G. Whole blood and
mononuclear cell glutathione response to
dietary whey protein supplementation in
sedentary and trained male human subjects.
Inter ] Food Sci Nutr 55;2:131-141, 2004.

30. Karlsson J, Saltin B. Diet, musdle glycogen, and
endurance performance. ] Appl Physiol 31:203-
206,1971.

31. Kerr D, Kan K and Bennell K. Bone, exercise,
nutrition and menstrual disturbances. In Clin
Sports Nutri Ed Burke L.and Deakin V. McGraw-
Hill Inc, Australia Ch 10; 241-262, 2000.

40. Morens C, Bos C, Pueyo ME, et al. Increasing
habitual protein intake accentuates differences
in postprandial dietary nitrogen utilization
between protein sources in humans.
Nutrl33(9):2733-2740, 2003.

32. Kinscherf R, Hack V, Fischbach T, et al. Low
plasma glutamine in combination with high
glutamate levels indlicate risk for loss of body
cell mass in healthy individuals: the effect of N-
acetyl-cysteine. ] Mol Med. 74: 393-400,1996.

41. Morifuji M, Sakai K, and Sugiura K. Dietary whey
protein modulates liver glycogen level and
glycoregulatory enzyme activities in
exercisetrained rats. Experi Biol Med 230: 23-30,
2005.

42. Nieman DC. Infection, the Immune System and
Exercise. Encydopedia of Sports Med and Sci
2004 http/Avww.sportsci.org

33. Lands LC, Grey VL, and Smountas AA. Effect of
supplementation with a cysteine donor on
muscular performance. | Appl Physiol 87: 1381-
1385,1999.

43. Pizza FX. Overtraining and Immunity.
Encyclopedia of Sports Med and Science 2004
http/Avww sportsci.org

34. Lemon PW. Beyond the zone: protein needs of
active individuals. ] Am Coll Nutr19:513S-521S,
2000.

44, Poortmans JR, Dellalieux O. Do regular high
protein diets have potential health risks on
kidney function in athletes? Int ] Sport Nutr
Exerc Metab.10:28-38, 2000.

35. Lemon PW, Berardi JM, Noreen EE. The role of
protein and amino acid supplements in the
athlete’s diet: does type or timing of ingestion
matter? Curr Sports Med Rep 1; 214-221, 2002.

36. Mahe S et al. Gastrojejunal kinetics and the
digestion of [ 15N|B-lactoglobulin and casein in
humans: the influence of the nature and
quantity of the protein. Am J Clin Nutr 63; 546-
552,1996.

45. Poullain MG, Cezard |P, Roger L.and Mendy F,
The effect of whey proteins, their oligopeptide
hydrolysates and free amino acid mixtures on
growth and nitrogen retention in fed and
starved rats. JPEN13:382-386,1989.

46. Reeds P and Biolo G. Non-protein roles of
amino acids: an emerging aspect of nutrient
requirements. Curr Opin Clin Nutri Metab Care
5;43-45,2002.

37 Mariotti F, Simbelie KL, Makarios-Lahham L,
Huneau JF, Laplaize B, Tome D, Even PC. Acute
ingestion of dietary proteins improves post-
exercise liver glutathione in rats in a dose-
dependent relationship with their cysteine
content. | Nutr 134;1:128-131, 2004.

47. Rennie MJ, and Tipton KD. Protein and amino
acid metabolism during and after exercise and
the effects of nutrition. Annu Rev Nutr 20:457-
483, 2000.

48. Rowbottom DG, Keast D, Morton AR. The
emerging role of glutamine as an indicator of
exercise stress and overtraining. Sports Med
21(2):80-97,1996.

49. Sen CK. Oxidants and antioxidants in exercise. |
Appl Physiol 79:675-686,1995.

50. Sen CK, Atalay M, Hanninen O. Exercise-
induced oxidative stress: glutathione
supplementation and deficiency. ] Appl Physiol
T7:2177-2187,1994.

51. Tome D and Bos C. Dietary protein and
nitrogen utilization. ] of Nutr130:18685-1873S,
2000.

52. Troost F, Steijns |, Saris WHM and Brummer
RIM. Gastric Digestion of Bovine Lactoferrin In
Vivo in Adults. ] Nutr 131: 2101-2104, 2001.

53.Volek, | S. Influence of nutrition on responses to
resistance training. Med. Sci. Sports Exerc.
36:689-696, 2004.

54.Volpi E, Kobayashi H, Sheffield-Moore M, et al.
Essential amino acids are primarily responsible
for the amino acid stimulation of muscle
protein anabolism in healthy elderly adults. Am.
J. Clin Nutr 78: 250-258, 2003.

55. Wagenmakers AJ. Muscle amino acid
metabolism at rest and during exercise: Role in
human physiology and metabolism. Exercise &
Sport Science Rev. 26:287-314,1998.

56. Walsh NP, Blannin AK, Robson PJ, Gleeson M,
Glutamine, exercise and immune function.
Links and possible mechanisms. Sports Med
26;3:177-191, 1998.

57.Walzem RM, Dillard CJ, and German |B. Whey
components: millennia of evolution create
functionalities for mammalian nutrition: what
we know and what we may be overlooking.
Critical Reviews in Food Science and Nutrition
42:4:353-375, 2002.

58. Wolfe RR. Protein supplements and exercise.
AmJ. Clin Nutr. 72:551s-557s, 2000.

Py

59.Wu G, FangY, Yang S, Lupton |R, and Turner
ND. Glutathione metabolism and its
implications for health. | Nutrl34: 489-492, 2004.

AR £EE0 BRARA
Tel 02-516-6893 Fax 02-516-6753

www.usdec.or.kr

U.S. Dairy
Export Council.
Managed by Dairy Management Inc ™ Copyright © 2005, USDEC. All rights reserved. Printed in Korea.



