olpl @1ié @l g 4385 pale alxe
YY-FF Sloio YA liasli oY 0ylaid oxis Jlo

9938 (PN S 5 ()9 G 2 () (e 9 WY gl Whey gy JoSo p3b

039 L3I shyls (lga plopo yo (FMas (B9, e
R SPSEIRVEUAIPIN [URPIN PSR KX SRUSSARIET AR BN] U SO RN 1L i T PR BN P

Oledeol olSils ¢ o555 pole 5 Gy oSS (3555 (S5m0 )l (oli IS i gol IS Jgts ot i <)
farhadahmadil9@yahoo.com : .39 2SIl sy

Oliws S olzils cnlool 0aSLasls ¢ 2859 pole g (G Cam b 09,5 JLobiwl Y

LS oSl (55 psle 5 (o Syt SIS (559 (T8ln5ed 0Bl (eelid) S 4 gl il Y

Oledvol olSils ¢ 55555 psle § (G o oSS (13559 (S3sn5ed Ob )l (ulih IS aiSgel tils -F

Oledeol olSils ¢ o859 pole 5 (o S5 0aSBS ¢ o559 (owlid ol 5 (Dol SIS 0l (i) sl -0

VNYIYY Gopdy b /UTY izl o 7ol

oM

plonil (s3gamme Slalllie oy S 5 9 Odlae wb; yj9 J5S p (e n JoSe b ()08 (n el S 5 3l 3500y 380 g il
(S S ey LS s Whey (1 JaSa b olyan (5508 o pe3 i # a8 5 58l o) polo 3aind 5l s el ad
g 039 WLl shls s ye 0 (Dl (g5 mep 5 & ja3

A e N 438,5 La5 08 6 Lol diged lgie 4 iog YO-Ye kg/m® o o eogi asled glls a5 gol 3l 51 La Y. sldgugy g Sgo
7t Lol 5)lo Bran iV )25 09,5 (W) (5,98 G ped ain F ot JoSie B e ) (0225 09,5 10D omadil 0,85 )+ 09,5 ¥ 4y (Solad SO
23 Ao 1,55 S5 ga3l 5l eolinl b oo o bogesl (Dlae (g5 ymm 5 dintin 0538 (C) S 05,5 5 (D) (5,98 (el i
G52 g3l Sy (o gy ez Sl b 6550l ) 5 55l ki plail laime 5 SISl )] (05 o3 i oy OS>
o9l 9 (Repeated Measure ANOVA) (5,1 S5 il lg 5JU1 55050 51 oolail b ooy .ol (g puSojlasl o3Y IS L o) g oK <o ol
Aol o g 4y 305 (Bonferroni) (g, dig oobas

St i g g 5 dod 50 sl 555 4 505 530 Lo g (P> 41+ 0) olai &, BMI 5 (30 (355 50 (slablioMo (b s e 3Bl
2> 9 D508 oy Ggd 0395 5 S8 (53 Se Bl ()2 0395 o (27 oo Ledgls g JeSe 09, g0 p3 (P> /1 0) wibe
P[0 0) ols Hlid (g, sme Gl Bl (5,08 oy el s £ b Dl

039 Lol ghlo Sy min S ol 8 0 1) Gay oS 5 g amd e Gl | (Dlas eog g e 1 DjaB Sl 4 (5508 [ ped 36 A
e §570 D)8 5 (S S Oyt 6l Gesn )b JeSe a5 ol (lis B (nl slaadly sl oo Seute

039 BLal (58 S 5 3s SRS (a8 o ped (Y5l Whey (5s , SgwalS (U 319

4donio ©

5 S e Ll esd oo (bl slp (Sl ol el
Sl el slaslor aiile biglars 5l (gl 5 e
g 2y DS gzl (S (B alo pgo 9
ol slais s (7 F) el L5 1 o oy lail
S9! geloz 3y 9 S e e n el 1 (S0 (B95e
CF ) 05 Bl 5 0y5 L3I L VL bls | o5 aiten
2olse wozs MLl sl 9 Gla 83150 59 RalS
039 GRS i oo Sente 1) (90598 9 Slglle (oo

5 S SG Ay e adlal glls o8 slaws ol 58l

@L.Q} ULQ)LM: u_.u.:l 03 J.:.A_.u g5°9—‘°'c' w}‘l—w 0)92-
FE JUWIS RSN N DU B (I L St AP SO S L KV
ouls ploul lallas .(V) (BMI 225) wijls 59 adlal le>
2 Oy Lol s (Bla gend o5 as o plid 35 lal o
SLbanl g el azl ol sl leyga S o S sl L
S sl jo wiind sl s 4 aS 59, e

e 5o 50 o b5 GRS (V)05- 035381 o (5



HSen g 5 SIS stenl dlayd L paign JoSo LS

YA

o, A0 L5 e Y5l Whey (g diid prte
OV o,ls 5

(85 JoSa b taglin (o pe3 oS 3 5 5590 0
Slalllas (Som oS 5 g SMae 0l (i S-S
o=l 3l easel s 4 bl g el 0ulds ploxl (g0g00re
wdle as (A AY-10) crwl Oglaie 18 dgamme Slalllae
ol o3l o |y Whey (usig 0 51 (L8 Sladss iy
Brae 310,50 50 g3gamme Sledbl Ll wilosls Lis
Oy 0 Gl g 059 a8lal glyls ol ,8l s Whey .5 5
P oSy LU ol el i 5l Bas () Sl
Whey o559 JoSo Bran b oljon (5,08 (p yoi aidn
S Hae (B9 5 Dy (S S S g el
D1 oyy9 WLal glils S o o o e
Bvgygoige o

oily juy lgmmiasily |y gagin pl g kel dnel>
lal g5l dbges Ol (gl iols o uSCis s ,S
39 0 amjei olKils lgoetils as oy (glaedlbl
Al (6 LS d Dged wivg 5 ddlal (gl lo a5 g0l
Callab olin o sba Bl o (gl JonSS 5l g
Al 5 9)ls Spas 5 g)lem an Ml aile L3l Ju,
o35l Y slooe J 3 wyp 0)90 ) JoSe B ras
&rre eSS Yo LY (o o ooy les glls oS
O ygmo do il 13 Jlo Y2 BV i oogasme jo g
ol ol Jladan Solas

ol Sy OleMbl gaslics y olwl ol 8l den
o azy Lanils ol Wl 6ilen o g W0
3l S e 45 0l (astie dslis p )0 35250 Sledlb
253 pkite Dl ped il 2238 Jlo 55 50 b Goges
oo 7,0 (039 JoSte A5 S gd (el j0 il |
Aol 5l ey asdlae SS9, 0009y 00,50 8 pae albAS
obdbogls sl Hlaws S olKiils Lingsy 0 X 4SS
4 99)5 Sl (S aslbiculs) (Kon g 0l 03ls mrdgs
L gl b la Sogs)l don aidgei Lasl | aslllas
25 s W0 Lal Sl > oo sl 5,15 US55
oo b Sl GlS e o oyl a0 glawd>
93l Sedy ille g3Lo o> edle 1iST Jar 5 i
IS5 S gl oy Sl ety 5l e il corile
ol 5 525 Sl plSim 13 b s (8 el aratiy

O JK5) g S 8 als Hlal 5,90 duoyo

sy dlse eolladl (ol Wil oo Glar S s
9 039 Rl iSy Sgn i |y (S5 CedsS g (elekx
5 JSie L o8l i gy ailiwle o] Hzls ol
Gl daacd ;o oS 5 10 sl (F) Sl s 5l 590
Al 3s Gl Sln She gy S Wl oo (2186 )
5 RIS S @S @25 50 GeFgn JB GRS
Slagod (V) aes o ials 1) (286 50 (65,50 a0
S L dylie 5 ug s 1 NE 05, 45 wilesls s
b ovm 22 0310 S Sl Gl (9 05 (238 w23,
(A) w2 oo il38l

Sl ped plonil g )lad (g n sladeSe B pan
Slaal Ly (Mae pon> (57 lm (oS (oglie
Oy S L alles o Colige icelie Sy yolb Soie
30 Sl 5 San Sz ol 3wl 4L #lgy o e o
S 55 (o LB st sl Seslie (2 yed sloaeliy
Saa L ly ai5s b el sloaeliy ol 8l gk Lol oS
Q) oS o LT Slows Solol § s (S dgup
5 sl s gy 5l ool lgil a5 el 0 ol
 FO C O [ EPUPSC ERI KK PPN | RV L
Elysl il (Gagliie (nyed (b Dja8 g alae 528
P Ol iz e Sy e 4 (Bras (nSgn
Pl oysay pasie Gseysn gl aialigal Llbsy
ol @ls p ol (e (ShaenST5T gl p oo
IARPIE VR QEPHENRNISY

il e o i iy SLaS Sy Whey
Ol SV (0 BeSY ol Whey (SG5else (615!
el Lol pslS 9ol 5 0t SLegSlST (e ISY W
Sl 00l S 050 c0 o (S s S Ulg ]33
i 0l ST Sy i 4 wlsi o Whey aS
9 99 NS (9> (27 odked RS (jgegi S (y9>
S| i aie Sy Whey (1) A\Y) S ee (6,551 0
et Sl ity ol Sdme Slge 1S40 5 S
O 9 S Jle Olsie 4 () SLS 5 65 oS
o (S w5l oig b 4 a5 Wloads 55 ene Whey
i 5l Whey (1550565 OV sa e (V) 0SS oo Culax
Sl 355V (el sl gl (Dlyanms S ey e
clsal jo Loy ol asjle Golss oz g (Sons
oy slasdss slas )5 sl,m Whey calitee &Y gaxe



¥4

Ol am Laigyls 5 JoSo g 09y (S5 (35900 5 Oloje
5 S5y Shi 5l g0 e bl Ll JWp Copd o0 slue
YO lodins aslyy, a5 ol atwlgs ol 8l 51 g ol plxl
a5 o5 0 g Ladg)ls L gy 5 ¥0) (05
e lroacy )l ;o 5 anil ails ol o a4 1) (Jas
Comd 98 ds |y 00 00ls atas lo Sog03T (59, 5o A
SLojgy 1) W3S (g0 Bras odsg 95 (b g e (S5luns
SL)J)_N)‘A_&:O.\.CB&SJSJLDL[JO"@ O.\.CBL_i:su.’)AJ
(el 5 Lol slaoacy L ol oo con o3 é slajg, 5o
Slajg) ,o Ladd g 09 Bizme Hlai o Laig)ls g JoSo B yas
00l Byae gloaius sl .ol plosl ol jeas Judaes
b JAS o s e Lags i oL 3 o3 gy
Whey (5289 59 39290 (2l lgo S 5 ¥ Jour
odds oold ULAA_’ Y Jsd.> B Jj.a}u’ ey (59 uyg).:‘
23S el o5 L ) 5 oK o pols 598 o3l
SL Yl e s g =Soslasl </ Ymm cdo b g LS|
S ) o Sels ol plgis a (T eSles S5
¥ Joy® jloslawl L Lk o b cda sl » o
American College of ) ACSM sLoial, silin gla>U

OA) 0l s (300 ()2 Sy (Sports Medicine

(65 5h8) ks b alr 55
de IS S =

[V YVA- (Ko 651,85 slaas x4 /4 YVA) ]

O 0591 3 e Aicnlions 41,55 S (39057 ) S
o 03 o]y 50 0,8 alcuioy

S 5 i fs oS 8 ¥ 4 olas U8 & oL
SR D JUh Doe Ay (o0 el delip SO aiad
V Jgaz j0aS ab (b o goge;l (sl dd> ¥ aan
L P o atan & b 10 (p el ol .Cowl odd 08
Jsbo ;0. (0F V8) 090 e ain 1,0 S5 do 0 V-
A ol oaialid Cuglie g Ladlal Jgal (0 ped 0590
wiod 2Ll oseslom 5 ogesliten 5o bl JuS 095
o Loyl Gl (o ped dali s g W0, S5 B e sloole e
sile 5 o aialys S 0g,% o3l 5l s i 5 L
B e S slaclad plnil jleyg0 Jobo ) (3
155 Jeed) alo o g0 b 0a S S, ol (gl S
5 0l ploml Slae o5, atele Y aelol (A3loe Loyl
al>yo 95 5o 5 550 (gdne dlge Sl plaS ol yo e
b Al (VV) olié SLS 5 Jgaz bl »
Hlas job ay 225 Sleog)S )3 (o) 2 350 O3]
A5 Lol e Ladg 1o g JoSo 00iiS' 8 pan 09,5 g0 &
0 ool wl (gloig ls 0gm oo dgd yog JS& 4 g0

ilage &)l 9l 9,50 5 (Pooyan Nutrition Co)

s yod (sog S (gl aije b )l Al N Jgus

s S > e Slul>

ostite oo b 93l sl )Y 95k gl osbimal 55k gl oo

95k sl g )

Joo gl Sty woanlys e b gk ity (S g5k cuty Jop ol dRp oS3k

9k Sty g .Y

g 31l bl p oobing! Gl iy olSiws by iy oS by sl ol
&S ok 5 Jeed (0 Vb STyt (Jres il

PUG PR TPA y

o,50 e oyl 4dBs ) IRM 7%+ RS AREAR 0,90 ¥ Jol axan
o,50 o ol il 4iBs 1/ IRM /%0 &S5 A=Y - 0,90 ¥ Py dlan
o,50 pw ol il adBs Y IRM /v &, #-A 0,99 0 PYWELETS
oy50 pw ol il ad 8o Y IRM /v G55 A=Y - 0,90 ¥ PPERPUES
o,50 (p Sl il adBo 1/ IRM /¥ RS CAREAR 0,90 ¥ PESHPUET
oy50 e ol il adido ) IRM /Y- USSR 0,0 ¥ s Ao




HSen g 5 SIS stenl dlayd L paign JoSo LS

¥.

basdle
5 Y g Baile BL s (LU G o Sgesl 5l a5 YA
Brase Jdo 4 a5 ) wod aslds LS Gubiss 5l gyl )
cde 4, a8V g Whey oo L ol o 5o slo LeSe
= Lagogoil 60,8 sla S (adr Y 5l (i oo
A i oSy iy 5T (3] s & a5
o B 5l imgh sl 10 09,5 Y ja sla Soge;l a8
(P> b) s ol (g o e gl BMI (59 8
Yo s 5,50 o )8l g B ras oldé Slge oS S
5 (RP) Lasg ls «RW) Whey oo 0055 8 pas 04,5
olis a5 jeblen .l oo 03,51 F Jga 40 (C) J S
‘k)"'i"?)" ‘U‘)M}‘; sd))." g,wﬁla)é )L.\.D.A Sl 00 oold

6)‘0‘;46 usl_iu 03)_?\" Q’““ Mjuﬁi s).‘.d ‘kS')}

9 59l oll 2 b Goge3l 69,8 b Shg ¥ Jgux
oo Gyl

Pylade  F ,lade M £ SD 09y B

AYIEYYE QAL JoSe

SEVY ARy ABNSE NN Laigls (;”)
g
AIDFS £ AR s
WEEEVISF  eSe )
a8
SYAY VY WAAEYS  Lags
(cm)
WENEFIAN S
VoA EVFY LeSe
AV OYIVAY VAR E VY L jL:
(L)
Ye/ae £ JyS
Vs YYA  YEID- £V M1
VEe IXERY S gy

o «Dpa 8 Gla el (09 ST 58 )0 iz
S99 (S GBS £9,D )3 (S0 S 5 g (Dae
lo ol Lo &l =il g 0 Se (P>4/40) el
Sl 0 00ls QLMAJ I\ JB\A} 5o L)}A)i o™ 9 ujﬁ)T U’“’"’
Slas &, BMIL g s (59 5 slabamdle BB s oo
Ao )0 Gl 190 A e 190 Ced iz (P4 0)
P>/ 0) Gl (B s oo Loy ,S
0395 9 O (sy7 oy Ldg)ls g JoSe 09 ST pa
Joian Glidl oz g 0958 5 o gine S o2

Sls= e sl ool Ly s 599 4y oS 590 Cornnd
DS9S )0 ;oS )9 jekate (il sl o (6 S eIl
o a4 o] Cond 5 ez g el 99 5 e
(555D 039 Jse 2 b 5 BMI.ad (5 5 o3lail (5 )l98
0395 Ol 3 (V) et auloee () 0B p93 (s
L o gioges] it 508 12,08 (5 pSo3ll (gl (el
s oy DU 50 il S5 S5 95l 5l eslinal
Hhac vz ab 6 pSoslail @l (0,5 o3 9 b SISl
G Soshasl Bayk 5oy 5 93k i (g 0 b Sogaj]
slosliinl L diew 5 g Sanl) Zeons 50 0l 9 93k Janme
(V¥ ohlen 5 /oo (b, 4 piyllanl )l e
30 0dd (g S oslasl oylg e (V) wi Sl g (g S ol
3 (6503 55 g3l 50 c0gel e

S om 5055 T 50 lagogesl (ol mjg 4 ax g b
Os=3] 5 eoliwl L) leosls (yog Jloy 5l (528 Ll
L ol 5l ol 51 (i yeal =35 ,T5olsS
,skaie 4 (Repeated Measure ANOVA) |, S (5 5051l
ool (903l ey 5 0393l (P 09,5 ¥ Dl gy
S ls29,5 093 i) 09— Jlo e oo ST STal
9 o time 09,5 5l 45 Jy50 40 g dhon t 505
25 abbSy il T sasl (29,5 Sl
gl b ool il (g ydisy kel (93] po3l O)50
547 lp o 8,8 I 0 aSe /o0 gkl (sl e
b o0lisl SPSS 15 38 o5 51 (g lel ledol Lo

O 931 JoSo 30 3927 g0 gk Slgo S i Y Jgua

<Yl Whey
(055 YF) ilong 1 5 o 0318
¥ sA5
vy (5 o
jAl ) E ez
) el 2z
(5 (o) JoydS
LAY () JS olyoey S
(%) 2l o
Y (p,5) ol
A (p)5 o) o




)

b Sy 09, Ay o 09,5 90 2 p0 D jad il
09,3 a5 o ;0 (P<:/-0) cils (5,0 mxo Dglss
P 1-0) e 3l s sy 5
Loigylo g JaSo 09,5 ¥ 2 )3 dinsj9 9 9510 99
b oS 8 3 B o o s il il
9 P<e/20) 23l aljl jlogine &jp0 4 o 090
o Slpedd (P> 0) 0,55 (6 i Lodg,ls 09,5 o
72 50 PZ ) 0) 3 o sine )5S 098 po (SHlae

P> 0) sis su0 @5;03‘"-’3&-' Jl

Y 30 O% g0z 0098 (P<+/e0) ols lid 5udod 0y90 o
SedlS 0,0 VA g AP i 4 Ladgyls 9 oS 09,5
ale (Bl et g S5 09,5 45 Jle o8l
D9l 55 JFS 09,5 4 S JoSo 09,5 0 (P> /4 0)
O9N 038 9 (257 0395 ;0 ((B9)5 m Dgl) (5)lotre
(P<<-0) ol oamlice (yge3l o ) 2y
21 Golsme Gl Laig)ls g JoSo 09,5 Y 52
1) 5, 0,5 w3 5 Sl i (o OS> 08
(P[0 0) 050 S anyom (5)0d (p el wia 7 (b (55

aslllan 5,90 131 (8 e 113 g0 S 5 F Jguir

Poladio (8 =olaw) Ju8 (Vs =olasi) Loig,lo (& =slaxs) Whey Lo it
IVFE YASYN £V YO/ YYAYNEYQ) /- AARATRER RN (6 J55LS) JS 55,
NIRY YV VEVAS V- AIVEYY/A VVENEVANY Goy o 25 JS oesSan
SN Ve Y (VAEAY VY Y (N 039 p5okS 2 a5 o n
YV YA/TEY/A YNV Va/OEY) - (6 )55LS o y8) S cpuigpn
- I¥YO YEEIALY V/A YEY/ALYY/ ASIFEVAIY Goy o p5) JS Ol youngs S
- IYO¥ FAFEVY FAL£Y/\ OY/FEVIA (656 o)) JS &l josngs S
£57 FENEVQY YYIVEY D/ Y& £YAID Goy ) S o>
1YY ARVAE=Th+ Yo -kpl5 YAIOEYID (A5 5LS 0o ) JS o>
- 10A £29/1£YYA/A VYV /ALY - §/Y YEYNEYOAY Goy 55 0,5 o) S
IAA YANYEY/Y YYNAYEY YA/FFEY/A Goy 3o p)5) yud
-Iv# VYR VWIYARYN Y V¥ ALY/F] Goy o o5 o) oo
Al loe 3l oz g Jud W G0g03T (s T g Ol .0 Jgur
S 095 Foglio (32 pod + Ladgyld 09,5 Hoglio (p poi + JoSo 09,5 0g)F
q = olowy Vo =olowy q = oluay
ool o oseil Gl ogesl om 03051 et o903l om 03031 ey e
AIYAEAND  A-IDSEAPY AFITAL 5150 ADNSE $IVA AYISYE OIVE AY/EYE O/AD kg) 39
YEIAYE VS YEIAAE Y- YV/YE VY)Y AWARERIN YEIOFE VA Y80 VY (kg/m*) BMI
YYN - FXA YYAYE SN R YVANMEF/Y. YYVAEFAA R VAFVE VYT 19/30% Y/AQ ORVRPIERRWA
VA5 BA0  VAFAEFIY R AVAYESN . VAUYAEFVY SR OVONAEYND VD YIAA K) oy o055
OVISOE YISE  OVI-AE YA Rk EYA-E AN VB AN R EF R 00 PYFE O (KE) oy o 00w
SIAAE +[eY AR .Y ARSI S NEREYA N/CE Y NERERYN | (CM?*) WHR
TYMAVEY A YYNNEVVE R VYR VAL YYIVeE VAN R YEVVEYFL YO/FRE VRO (CM) 3k ,90
AFYYE AN AFNTE VAV % VYV AN NV VFAEONA KV YEEE AV V-V B/FA (CM) a0
OUAAE F/8Y  DA/EFE ONY  £-/A0E Y/AA FoIF-E VNG kS AAE YA OYFFE VAP CM) ¢, 90
Y- /5£ SIY SAINE Y §% YA/AL VIV SYITE VIV §% A /YL 510 SYIAE £/3 (IRM) a0
Y815 £ YYNEO/D  §F WTE VD YY/o£ 4/f §*k AYN\E N -/ Ve VE VY (IRM) &Sl
YA/ Y/¥ YAUvE ¥IO §% YO/AE YIY YV/5E Y §* YANNE VIV Ya/ok vi8 (IRM) g3L sl

U555 09,5 4 Comd (P2 100) o sime Dglis 4l § (53] i & Copmd (P2 120) o st glis ailits Kol o | Jlone Slomil £ (1 Silie & pg ol



HSen g 5 SIS stenl dlayd L paign JoSo LS

¥y

=7 09 0095 GlPl g (o) 0388 Rl oy lejen
s A8 B (ole 5l 26S) Do oligS o JSlos>
lacc s ploxil B o aS was o lis Gados cpl gl
0395 4 (gl adaxde LB Ol oy 0iled o plaie 508
JoSe 039530 5 9Bl A Bls (2 9o 0395 5 (202
5yl iclae 36 Whey

oly las & jad Ol diw) jo yols b bl
oS g Laig)ls 09 5T 5 50 (5,08 (nyed aiin £ (b oS
WS Laog, S oo a5 Jb> jo .28l ialidl oyl 00,8
6‘)—?‘ as o)S uL;.: 0‘9"6" ‘Q.;").gl.:.g S oamlice (_g)‘ol.’..m
D8 Sl e el an aSlgs e (S0 Dl el
e e 1ol A ils o s Lo Sogaj]
Jds an Jolaz o 0 SDlac &jud s o Jeglis
aan szl eSS o Dlac eas piegw )0 5,55l
ool35 (Y- - V) Nair g Short .cwl oo ol op o3
S Sl el A Seglie (el aie S WS
30 SHhae Oya8 a0 g Sl AL g
YY) oo 092 (e sl 09051

069_'{ ).H.M_.J U’“"‘)J‘ )‘ U‘P u‘J]A B (51..3 LSLQA.JL'
OS9 s SoladeSe g 40 Bju by alls (SMlae
Olye an (B pae aielal (YY) 058 00 (g 432
L onliaym i Goips P50 50 5 S8 ateel sl e
25k 4 lgi e g 55k JeSe I e o Al
ol g e (b 1) sl pcidsis) 2Ll sl
ol jgas 3 gl meisiy) 2lLS Shalidlaes
0395y (yiali8l ol Sae o ywd 5o dina il
YO) dos s 1) gwglio o yed b LAl Dlac
Lasg,lo 09,5 4y Cod Whey 09,5 s Coje pase (VY
Sras g (593 (n el 0593 39 0lisS Jds 4 Wil o
£l s adslae 8 olibsy i jo il JeSe
as ~.\_>.))5 \)LQ_\.MA—»J u‘)l_i.o..ﬁ 9 Phllllps ] 0092 PUVEY.S

- e

i A Sa e Lyl Geios IS slaazily
7 09 0995 40 §)ld e alidl a4 (5,93 yeS
Sl GialS g SMas pox> g O jad o SNae 00g9)
039 BLSl s S8 o5 (loye 50 G (257 2oy
Sl segliio cpyos sladalp 5l gl pl 095 o0 et
S oo Culom alas ojlail 5 &jad S oS S v

Ol A (0SB ()7 g @ w27 Sl @y
Trbe Hoe B bl lp e Sh ole S
o oS 93 Cummd 0)b)d yol gk slaandl (1) ol
J=B ot Loy, 5 5l plaS oo oS ol plas (uils
ey il Lo, o] ol g axi 5l glaLasdle
21y Gyle e Jrals (Y- +9) ol ,LSen 4 Denysschen
b JoSe g Leig)la 09 ST 50 Gl 4 peS g0 S
oanlio Whey | oSs Bra s g goglie oy yed atan VY
Q) (Sllad e 315 5 JaSo o9 51 () oS
Iy Gyl = ralsS (Y- 9) o Kan g Sinnott yioxan
LYY g VIem oo 4 cud 5 4 BMI g 508 150 50
039 el @l3é 0], aslp 9 Whey a0 atin A Job
L as (1) oS (3058 (39 Lol (slyls (slabagasl 5o
Jo¥s 5l oS Yo Cane s oo il 3aios gl
S 50 0jg (RelS (2t o) 4l S92y (a8l

oo lag ] wdas S el a5 aisb ), Sen 4 Sinnott

A yoS 590 Commd Ao 50 sdel s 4y i Lo .l
Oley e (y9g obsS Lo 4 i pol> Gz o oyl
Jsb a5 SLishos 1 sadly (Saglie o yed 0,99 2
e li ol als b cails aan Al oo (Ju yed 090
() wog 99,

5 Solem b (oyre ;0 a5 lr B3l (59 elS
Lol o] 00 gy e 3l b Layo Solidl iS5
ey 4 b (59 pRalS @ Shee g Sl Sgue Holiie 4
SpS Sze (o7 Oan o3y L g o)z 0oy o S
- oire oylol ol ol gk ) ol gl (YY)
3 @z Oad ey Gl g Lads g 05z 0095 0 ) )
Slo ples Whey (5.559 5 9 Ladg)ls o,20 sboeg )5

5o i eanlio s BMI g 0y 59 50 (slodws ol pis

Jds s BMI 5 ay (59 Ol Yoo (5,08 Sy ol



¥y

s gunads ol Gudzd glaazsl b as (V) wisls olas
5 Cribb 5.8ou b gy (ul slaaibly (19505 gamen JoIo
o8l il s Sogesl adsl Solol o Wil o Ko
51 4 aiog ol ol 3l gaios )] 4 caniSeS 5
3885 (o IS0 (Faglie (npe sladeln 3 Buiod
039 BLS! glyls JLab i o3l ol> 3o 0 o5 >
oy el o ) b ol & JBlas o5 il o8,
ohlSen g Burke 6,0 s—dow [0 ool plai s
Gladal p o 0usS S 1o lo e a5 Ws S 5,18 (Y- Y)
J—oSo Bpas o> 50 idn 1Y Do & (Saglie e
Ored L a5 Gloye 4y S c0,5LusS Whey (5055 5,
0395 9 Dyad (o |y (6 5ion Sgu Wsls oo plol |y cieglie
ol oo gl L aS OF) wols olis oz e
30 Oglds lad e 1y Sglas ol Jdo o jlas SlgSen
(Erae Gefgr slade g 95 (s S ojlal sla by,
g Whey (5159 sloss; ©ia )0 69,8 slaglis
S5 50 Canls (el B0l g Sae o Soge;] (Solel
L Uil Whey oS Jlazal gl b bL3 ), o0
el 5L (6 s Sladzs gl >l a9 0,k 092

2l @l b anslie 5 3aios onl slaasdly (ol
5 = w5 Sl sl e n bdeSe ol
SO opeild i (65900 039 ALl il ol,8l o a8
03,51, sl 390 el slosnsl 5| 8 o13E w3,
b s F S sl e ekl )8
0355 2l A (5,98 (n el Sl (ST (5,08 yed
S8l o ]y (G S 5 g s oo i3l (SDlae
) s e Syt 533 S slls S i S
9 rred 0399 Jsb (09 obsS ol o slacasgacme
S9- s Sty «cnl b 09 Whey (n5isn ()b JoSs
laly ol 5 o5 el s 4y hiws gl 45
el Glej slwoyed g Lajed Ly (6,500 slagiegy
9 plxil Whey (yo85g 5 JaSe

(i VY 5l iy Jle plyie 4) S SYob (2o e alSlae
AVF) il oY lo s BB olxy! (6l el (Soo

% A 99 9 93k 90 alde o3l Ol ek ogas 5
19 45 Jlo 5o el Gl Ly ls 5 JoSo 095 Y o
e D90 4y Badoti 0)98 (b JoSe 09,5 )3 Ladd
3555 (6 s Ladg )l 095 50 9 8L

J—oSs dedgs 31 0550 50 dites Sl Slalas
39 A Sgdote D8 g alac ojlwil ,y Whey (y.%g
ol g Denysschen ¢ _ol> a sl b alice ciwgh
gt dali p S o a8 b aS aels las (Y- 9)
ol g (S0 S P gnte 9 2y08 (Bl el (eglie
gt Ll e Semtad il Gl lopn 5o o g ls
ol 5o ais Jrol> Whey JoSo 90,5 aslal 5l gogu
olas &g 4 BMLYO-Y) 5 6339»)'1 YA Gaios
o A b JoSe 8 A Ledglo) Wl pand 095 T 4y
W hoglio Gyl dalipy o 50 9 (i3 ) - Whey JoSe
Ao 0l Ou8 oli8leg ST ain,S &S L0 glaan
Oy NS 5 08,51 s 4 55 Dlac slaoy 5
G922 (7 o0 09,5 e 5B 53 LBl S92 Laeg S
Og9) Sble Aol 8l (Mae 0355 5 pSetinr ol
G 5l ol L b a5 () (W 05,8 s o YS!
oo g Bemben (o2 ol Salon ,ol>
OISy )3 (Sroglie pyed 45 00,5 5155 (Y- 9)
s oPlie 0,08 Katr lidl el a5 il
bS5l sy lacute g 3580 ()7 Oy 0395
PR Gherghy )3(10) wi Sl s L (1S
5 Sp0d g e yiymle 45 absls ol o Sas o Hulmi
Ladgyls 9 (g n JoSo 09,5 90,0 50 (alls (Dlae oo
4S5 w08 sleriiy byl cdl (il seglie (el b
sl slaazin o Mas a5 opad o adsl iyl
el Gl g Sl (o Glapanll Jdo 4 cn el
—adl a s (YY) cwl jls o Y sb alslow a4y sy
s Sanlan il il Jol> lis b 358 sl

e 05,5 ¥+ %) o,LSan 5 Cribb 5_ims o
2y i Gl 8l (53l JoSe 095 4 Con Whey
oyl (n e atin Ve (b als (Gas eogiy & ja8



HSen 5 5 SIS stenl slay L paign JoSo S

¥y

e References

1.

10.

11.

12.

Sinnott RA, Maddela RL, Nelson ED, Bae S,
Singh KP, Anderson JA. The modifying effects
of a calcium-rich whey protein supplement
(OsoLean Powder) on weight loss and waist
circumference in overweight subjects: A
Preliminary Study. The Open Nutraceuticals J
2009; 2: 36-41.

Hedayati M, Hosseinpanah F, Sarveghadi F,
Tohidi M, Daneshpour MS, Eshraghi P, et al.
Association  of  apolipoprotein E  gene
polymorphism  andobesity in an Iranian
population: Tehran Lipid and Glucose Study. J of
Endocrin and Metab 2007; 9(1):85-90. [In
Persian].

Lithell H, Schele R, Vessby B, Jacobs I.
Lipoproteins, lipoprotein lipase, and glycogen
after prolonged physical activity. J Appl Physiol
1984; 57(3): 698-702.

Walker DL, Evans EM, Layman DK. Moderate
carbohydrate, moderate protein weight loss diet
reduces cardiovascular disease risk compared to
high carbohydrate, low protein diet in obese
adults: A randomized clinical trial. Nutr & Meta
2008; 7, 5(1):30-39.

Davis PG, Bartoli WP, Durstine JL. Effects of
acute exercise intensity on plasma lipids and
apolipoproteins in trained runners. J Appl
Physiol 1992; 72(3): 914-9.

Miller WC. How effective are traditional dietary
and exercise interventions for weight loss? Med
Sci Sports Exerc 1999; 31(8):1129-34.

Crovetti R, Porrini M, Santangelo A, Testolin G.
The influence of thermic effect of food on satiety.
Eur J Clin Nutr 1998; 52(7): 482-8.

Skov AR, Toubro S, Renn B, Holm L, Astrup A.
Randomized trial on protein vs carbohydrate in ad
libitum fat reduced diet for the treatment of
obesity. Int J Obes Relat Metab Disord 1999;
23(5): 528-36.

Denysschen, CA, Burton HW, Horvath PJ, Leddy
JJ, Browne RW.Resistance training with soy vs
Whey protein supplements in hyperlipidemic
males. J Int Soc Sports Nutr 2009; 11: 6-8.

Pal S, Ellis V, Dhaliwal S. Effects of whey protein
isolate on body composition, lipids, insulin and
glucose in overweight and obese individuals.
British J Nutr 2010; 104(5): 716-23.

Marshall K. Therapeutic Application of Whey
Protein. Alternat Med Review 2004; 9(2): 136-56.

Haa E, Zemelb MB, Functional properties of
Whey, Whey components, and essential amino
acids: mechanisms underlying health benefits for

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

active people (Review).J Nutr Biochem 2003;
14(5): 251-8.

Cribb PJ, Williams AD, Carey MF, Hayes A. The
effect of whey isolate and resistance training on
strength, body composition and plasma glutamine.
Int J Sport Nutr Exerc Metab 2006; 16(5): 494-
509.

Burke DG, Chilibeck PD, Davidson KS, Candow
DG, Farthing J, 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 J Sport Nutr Exerc Metab 2001; 11(3): 349-64.

Bemben MG, Witten MS, Carter JM, Eliot KA,
Knehans AW, Bemben DA. The effects of
supplementation with creatine and protein on
muscle strength following a traditional resistance
training program in middle-aged and older men. J
Nutr Health Aging 2010; 14(2): 155-9.

Kraemer WJ, Adams K, Cafarelli E, Dudley GA,
Dooly C, Feigenbaum MS, et al. American
College of Sports Medicine position stand.
Progression models in resistance training for
healthy adults. Med Sci Sports Exerc2002; 34(2):
364-80.

McCance RA; Widdowson EM; Food Standards
Agency; AFRC Institute of Food Research
McCance and Widdowson's The composition of
foods. 6th ed. Cambridge: Royal Society of
Chemistry, 2002.

Roitman JL, Herridge M: ACSM's resource
manual for guidelines for exercise testing and
prescription, 4th ed. Philadelphia: Lippincott
Williams & Wilkins; 2001.

Heywood V. Advanced fitness assessment and
exercise prescription, Champaign, IL: Human
Kineticspub Europe Ltd 2002.

McBride JM, Blaak, J B Triplett-McBride T.
Effect of resistance exercise volume and
complexity on EMG, strength, and regional body
composition. Eur J Appl Physiol 2003; 90(5-6):
626-32.

Frimel TN, Sinacore DR, Villareal DT. Exercise
attenuates the weight loss-induced reduction in
muscle mass in frail obese older adults. Med Sci
Sports Exerc 2008; 40(7): 1213-9.

Short K, Nair K. Muscle protein metabolism and
the sarcopenia of aging. Int J Sport Nutr Exerc
Metab 2001; (Suppl 11): S119-27.

Tipton KD, Ferrando AA, Phillips SM, Doyle D
Jr, Wolfe RR. Wolfe. Post exercise net protein
synthesis in human muscle from orally



Yo

24.

25.

administered amino acids. Am J Physiol 1999;
276(4 Pt 1): E628-34.

Tipton KD, Rasmussen BB, Miller SL, Wolf SE,
Owens-Stovall SK, Petrini BE, Wolfe RR. Timing
of amino acid-carbohydrate ingestion alters
anabolic response of muscle to resistance exercise.
Am ] Physiol Endocrinol Metab 2001; 281(2):
E197-206.

Wolfe, R.R. Effects of amino acid intake on
anabolic processes. Can J Appl Physiol 2001;
(Suppl 26): S220-7.

26.

27.

Phillips SM, Hartman JW, Wilkinson SB. Dietary
protein to support anabolism with resistance
exercise in young men. J Am Coll Nutr. 2005
;24(2): 134S-139S.

Hulmi JJ, Kovanen V, Seldanne H, Kraemer WJ,
Hakkinen K, Mero AA. Acute and long-term
effects of resistance exercise with or without
protein ingestion on muscle hypertrophy and gene
expression. Amino Acids 2009; 37(2): 297-308.



Iranian Journal of Nutrition Sciences & Food Technology 46
Vol. 7, No. 2, Summer 2012

The effects of whey protein isolate supplement and strength training on weight loss,
body composition, strength and muscle hypertrophy in overweight young men

Ahmadi Kani Golzar F™*, Sheikholeslami Vatani D? Kashkooli V¥, Moradi H ¢, Farhangian M°

1- "Corresponding author: M.Sc in Exercise Physiology, Faculty of Physical Education & Sport Sciences, University of Isfahan,
Iran. E-mail: farhadahmadil9@yahoo.com

2- Assistant prof, Dept. of Exercise Physiology, Faculty of Literature and Humanity Sciences,University of Kurdistan, Sanandaj,
Iran.

3- M.Sc in Exercise Physiology, Faculty of of Physical Education & Sport Sciences, University of Guilan, Rasht, Iran.
4- M.Sc in Exercise Physiology, Faculty of Physical Education & Sport Sciences, University of Isfahan, Iran.

5- M.Sc Student in Corrective Exercise & Sports Medicine, Faculty of Physical Education & Sport Sciences, University of Isfahan,
Iran.

Received 17 Sept, 2011 Accepted 4 Dec, 2011

Background and Objective: Limited studies have been conducted on the effect of resistance training plus
protein supplements on weight control, muscle growth and body composition. The purpose of this study
was to evaluate the effects of a whey protein supplement combined with a 6-week strength training on
weight loss, body composition, strength, and muscle hypertrophy in overweight young men.

Materials and Methods: Thirty individuals with a body mass index between 25-30 kg/m” participated in
the study. They were randomly divided into three groups of 10 persons each as follows: 1. Experimental
group 1 (whey supplement + 6 weeks of strength training (W); 2. Experimental group 2 (placebo + 6
weeks of strength training (D); 3. Control group (C). Maximum strength and muscle volume of the
subjects were measured by the 1-RM test in bench press, biceps curl, Squats and chest, arm and tight limb.
Skinfold thickness (triceps, supraillium, abdomen and thigh) were measured with Lange skinfold calipers.
Repeated measure ANOVA and Bonferroni post hoc test were used for data analysis.

Results: No significant changes occurred in body weight and BMI (p>0.05). The waist-to-hip ratio
(WHR) also remained unchanged in all groups (p>0.05). In both the experimental and placebo groups
significant reductions in percent body fat and fat mass and significant increases in the lean body mass,
strength, and muscle hypertrophy were observed (p<0.05) after 6 weeks of strength training.

Conclusion: Strength exercise training alone increases strength, hypertrophy and muscle mass and
improves body composition in sedentary, overweight young men. Our results suggest that protein
supplementation is not needed for strength improvement or body composition changes.

Keywords: Whey protein isolate, Strength training, Weight loss, Body composition, Overweight



