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Abstract

Aim: Today,due to the importance of championship sport of the athletic
performance as well as the mental conditions performed during training in
training camps, the use of nutritional strategies such as the use of sports
supplements is essential. Therefore,the purpose of the present study was to
impact assessments of a training camp period with ZMA supplementation
on the aerobic power, muscle strength and agility in youth male wusho kas
of the Iranian national team.

Method:  For this  purpose,16male abductors with  average
age:16.26+1.68years,weight: 58.74+3.96 kg,height:172.44+13.14cm were
randomly divided into placebo and supplement groups.Then performance
tests were performed by the subjects.Then, the subjects of the supplement
group took two capsules containing ZMA supplement in the amount of 490
mg one hour before sleeping.24hours after the last training session, practical
tests were performed by the subjects. Data analysis was performed using
covariance and paired t-test by SPSS23 software at a significance level of
P<0.05.

Results: The1600 meters running record after a training camp period along
with ZMA supplementation in the teenagers of the national team of the
Islamic Republic of Iran was significantly higher than the placebo
group(P=0.004).Also,the strength of one maximum repetition of bench
press and squat after a training camp period along with ZMA
supplementation in the teenagers of the national team of the Islamic
Republic of Iran did not differ significantly compared to the placebo
group(P=0.337, P=0.133).Also, there was no significant difference in T
agility test record after a training camp period with ZMA supplement
consumption in the youths of the Islamic Republic of Iran national team
compared to the placebo group(P=0.404).

Conclusion: In general, the consumption of ZMA supplement, it can be
stated that in order to improve the records of aerobic performance.ZMA
used that the consumption of this supplement in adolescent athletes can
provide the basis for their greater success.

Keywords: One repetition maximum, Magnesium zinc, Wushu, 1600
meters, Agility T.

Owner and Publisher: University of Kurdistan

Accepted: 2025/02/19

1- Master of Science in
Exercise Physiology,
Department of Sport
Sciences, Faculty of
Humanities, University
of Zanjan, Zanjan, Iran.

2- Associate Professor,

Department of Sport
Sciences, Faculty of
Humanities, University

of Zanjan, Zanjan, Iran.

3- Assistant Professor,
Department of Sport
Sciences, Faculty of
Humanities, University
of Zanjan, Zanjan, Iran.

D4 Corresponding author

S.hatami@znu.ac.ir

ISSN: 2980-8960

All rights of this article are
reserved for Authors.

Journal ISSN (online): 2980-8960
Access Type: Open Access
DOI: https://doi.org/10.22034/ren.2025.143645.1091

QOB

Copyright ©The authors

Citation:

Hatami S, Ghasemnian A, Noroozi HR. The Effects of 40 days Training Camp Period with ZMA
Supplementation on Aerobic Power, Muscle Strengch and Agilitin youth male wusho kas of the Iran National
Team. Research in Exercise Nutrition. 2025;3(3):51-63, Doi: https://doi.org/10.22034/ren.2025.143645.1091



https://doi.org/10.22034/ren.2025.143645.1091
mailto:S.hatami@znu.ac.ir
https://doi.org/10.22034/ren.2025.143645.1091

R\

esearch in Exercise lutrition

O

1FX 300 ¥ 0 lodd ipguw Jlu/ i3 59 4G 30 g p

Oy ot b (IRM) Tt 1S5 S5 )b 1 aii
a5 byl boosd 1al sla)l SO olas b 5l i
9 3980 oMl Wiy b (telitul 5 (535 Sl yed (gi)4el
e & LS55 silesy Slujed 0 pre Sadls |l
&S ol sl Sl iy LSS SO 5l jekaie g 00
ol wly g S ale ) o Wlge )b o el e 518559
b Lasye Slaws (ST STl S0 (Ko (F) ool p 5518
e b G Candy e g Ul Sk TS 2
Sl |y e S35 L > Bls ks b oy S
dedl (uSe Co g S Cogu pudal Jelee b e
WSl 8 Sl ol JKiws 5 Py Sialea
2 5 2T (Sl >ty el g Sl S Ko
9 oM Cundg b Car e ) @y STy olid als
P 4 Sl g dilen el diom (6pSOLS
Cusl (ol plul guie) (90 5 (04 JS L) (ogee @90
T seil (ol sl o0l 390 Shse (slogigasl 51 (S (V)
o Pl I 4w (osesl o 3503l gesl ol 53 Bl e
dy90 Wmodly Jloo g sl byl oloj cpyag 9 Aad
Sy colynl 488 O B Y Wy 005 0 )48 oolail

(A) 2980 0315 ol (595

Cato ol Jlid & 5 (oBj)g ple Sy ooyl ¢ 5w
Bran & G5 &) Cuns oddyy (oS p (0))9 sl JeSee
Ll sl a8l sl 2oy (LSS58 0 03 (o805 Sl JeSe
I 555655 Jelse 4 a8 sl (s slon yol (53559 3, Shoe b
bulyd O)lee )i o GHMae 5 (ac 3Slas @l o>
(A) sl aly @551 g5 9 Slgy 9 29yl e
ZMA® ())S3559 ol 3 @l 5 Gy s oS 31 (S
o 2 Lidl @l JeSe S g @ (JoSe ] el
@ glj ol B g () 29000 odlamal glilusns 5 (ISS559
ol yiyliS JoSo oyl 5l eolatwl b alaly o b 8)lee

2 One- repetition maximum
3 Agility
4 Zinc Magnesium Aspartate

Research in Exercise Nutrition, 20245 3(3): 51-63.

3

LVRUPS
degeone & sdgg Cusl 9lgg sl (LB)ye sl I (S
sl pl (o slopl b ojgyel 45 095 0 i (o)) sy
ladidy cppedyinS 5l (S glye 4 g 9o w5
2l Ogmen 58 sdsy &by L35 (V) Ml (05
cap (Sl gaw VL 4 iy Jbd & iS5
iy ALd) > Cudbge ek By (ke )3 gl
ol a3y o] oy (SoSdnid g Slows ol dajls
i3l e e > kel laghyy SIS calpl
Sl cumdg 2T iy slal lp e ool
Gl Glae (SU gbgsel cul (LSS5 Slawe
@ Y) B0 12l Slase Sygo by AL &g
Slowa (Sl pre Jolss | (S s — (8 (Solel S
bil 38 4 yaxie Jlee plaasie 81 )54 5 cul
390 Jolo 5585 lienily el il o Sloms Sl
VO2max ) s (Bpae e85 1) Ceblb cul 55501
IO )3 &S 5pnS] i eyt ) ol Sylie g Wb s (
Dgd e Bypas Silely 1o b Jn s Sl (sl
P B e dudy (Spas GheS] gpSejlul
2 510,50 Sppe (2L i b g olKtylej]
IR il e 1y silem (Sobl 3y g a2
098 es 9 Slimes (g2 ()5 e 4 el (g amd e
o3listl VO2 max (b)) (sl dacumdse (S 50 i)

(¥) 294

e I I N R e R s T !
gl (nyed SISl oalitl L(F) Cunl yl8585,9 2 Slos
€9 bayme il So )5 00 Il Al slaijy b &S Ly
by bld w5l opes a8y ol el (5508 clayge)]
Mdipg (sayed aebiy I oiSu ol o cpl Syl it Cy 5o
hiys aidy Sl 5 B > Soawlie S5 sl 5 03y
Hhas w1550 &5 ol Coles 3 g 290 Hlai 350
bil eou 3 oS Glegdge Jl (S dgde Jolis 1) oL

Gya8 byl yls 1,8 o 550 dwgn jebo A aluiin )8

! maximum oxygen uptake (or consumption)



oo 30 65190 O JShos 99 ZMA JoSwo S paro b 0f yoid (i3 303 (599 51 0399 S wili @

R

search in Exercise lutrition

Of &

2 odes ygb 4 g Casl T > Jolxo ualing G PO (palirg
5 TSsnpm LomSoum G4 b i o)
Sl @ omlay l (V)1 92y TomelaSon
@ 9 ChamgS diel Glasal jlo g cogw ) mlsS
Jsl cdle gob §l el 5 ogdle (M) 3 ik (sl

LY) 35l i wae (23 UK pd s slrosiad

oo Gy | 55 Mo ol i S plos] sl
Aon @ gk 3 (VIY) ohles 5 (oMuVigd
OPye )3 Slyamgy S L olyen ZMA 4 oks 4 ZMA oS
Bdwy a0l pl 4 g sl dian i Gde 4y 00,55 oy pod
LMA 655 4w ja > dw oy S Oy Sls &S
olyad (g5 dize il b Olyings S L ol o ZMA  Lidgls
@ (VVY) ohlen 5 5955 Slo) S50 (pdmgiy 52 (V0) 29
ol o] slopasls  ZMA L (o)l JoSo 51 (o
28 Ol 3 LS9 (sleglie Cullad alng S JLid @ dlas
Lol yom 1S90 (steglie Cullud) 09)S w53 1559 (siaglie
395 53 ixe 09)5 sy (gl &5 Wiz ym 8L Sl 8l (steglde
ol slopadls ZMA (6l JoSo 59, VF 03,8 asuie
@ (V7Y hlSen g oy (V) W3 as LialS ) SMae
it S5 a5 o oS5 ZMA JeSopd
an A aS Ndowy dond opl 4 g ABby e Bag
IS S g B Gl ol ZMA oo e
IS S rizren sl oad Jlod 5 SBeS plul aiy
Copmd JoSo 09,5 13 i Al awy Sl 5 (SlBg8 plul sty
smls iz 1) Sty o s G S 095
On P b er 9SS e ddn ST S Sl

5 Pyridoxine

6 Pyridoxal

" Pyridoxamine
8 Wilborn et al

Research in Exercise Nutrition, 20245 3(3): 51-63.

Fo amlug 9 mine S5y Jl sogae oS5 S ZMA
S9) S @ i A maie 5 Gy Jpaze (il 2 &
9y <Bly 1 20 3525 Sb)lwsl 5t 9 BB sl (yisstegise
dgbise oSy byl b ole Gl jolate 4 pajiie
9 &9y dgeeS & Cwl gl Blaie pl p ool (1Y)
"oyl 4cd A5 556 g ()9 pginsd Mg Cunl (Koo ke
yaie K g ke 3y S g9y (V) ams el 1,(IGF-1)
oo sl o] 08 o olie o Adlice 5908 CliaS
el ) 8 G cnl e (il (5955 Gl
2 ol 5l a8 lade e g 2980 il wMae 5 Jlssl
dw O D 89y O e e 0d EBL plw b Cusg S
()l A8 5l Ak &S )1 odee p wree (Sjolom dbibg
ol b 5l glaials 53 (55, pais (V) (595018 5 (sorlas
Yoo il Gl el lp g 2l 3500 Sl plondon
izl J) ol 2 9y ol lapl sl Sl )50 w25
CS)lie (oo iS5 0hag 4 g agdan Cudpd Lo g Cogw
S 2o 59y 55> ol ol g oo (VF) W)l
B> GRS 5559 e g S gu 53 TH5g)0my SLSY 5 V5l
Al el JSooly 1 T send uSTys 8 Jb
1 oy S 4 Cusl ond Latede S e bl
Conl yid WIS (o0 Cpped Py g Sl &5 JIISS55
L5 5l 4 (Y) tbbe mgie ZMA oS 103 3 .(00)
ok 09> 098 (s> 9 oM 2 095 eellea SNl
bl i85 & Cunl i g s pats S e (V) ol
GHSTy Voo ) Gl S e Wl Jsho (sl 28Ty ) ()b
) glinl jeshss o glsie 4 mie @ (Sl
5 o e 9 Coew IS i els ol dlse (e
asl o) ply oS 5 Claud 5 (il Mg g
(Sidad oS Wil G plye 4 e b e
(B (B 2Sles pimen g (e (as (Sgayen
I A o slis pliotal 5 (Sgeyn (el olwd
(W) ilie P oy ZMA 3 55250 oS 5 505 (VY)

Ynsulin-like Growth Factor 1
2 Carbonic Anhydrase

3 Lactate Dehydrogenase

4 Superoxide dismutase



R\

search in Exercise lutrition

550 @

1FX 300 ¥ 0 o ipguw Jlu/ i3 59 4G 30 g p

(0339 B ey ol o agesl Slasie 0Bl (guprads
b g yalaen Wl (oB5yg bl g (B3 deliduy
L5 (5 ySojlul I Sdgejl (S B35 Ladls g (59 g 8 o)l
—duds 53 335 j3b 4 0il g Siagh Jolye SUS L
Clrog & Wb 0 moy L 9dgg ln ey

Dy 3lee Jold

Wb ooy el ibgh CBlaal 4
A 0313 pedgi b 5390l Ly o imgi o)y v

(S gy A e 85 ) A o S3ge]] duog 4

Ol 2950 el gl & 93] )3 &S (93)lg0 b 1y g s
And 903l 9 0923 i 090 50 1y gl WS (e g X

L5 4SS o A

sl 4l was Sb el gl ol e jl gy v
g5 o 295 bl ol Jgb 3 &S ol g v

2,5
Silgp (Sl (3,0

Ao Ve 693 0goil S o ngeil (silsm 3, Shes 5]
695 35S £S5 5 m y dgejl yelaie pdy A edlatul
4 by yloj g widly ploul Sliws 5 80 Gy j0 1y g0 V4o

(YV) 225 e b iagasl 1 S5 o

8 356 b5

o sageil )3 imo bl g bl )3 alde IS5 S @08
oltol b i o (Ml SIS > Alwg 0 (35 £)5 5l g
(YY) A doloe (S5 dslao ]

(p 7 sbf) ool b & b= sy
WeTWA - [ Fom 155 slawi = =/ - TWA)

an i |55 So=

ol 2y

1 Brzycki equation

https://researchinexercisenutrition.com

S99 e S5y SBdeSe wyp 4 (YY) lSen
Wdgy adby Jd oL SMae @8 5 e olped
2w ol 59y 5 maisie 59y JeSe &5 AS jasule
JoSo Lol il gyl pme p3U Sbisg plil wMae @yad
il gy pxe U SBgd plul CMae )8y b jaie
CMas @8y mjsie olpen 55y 5 9y JeSo (rien
axgi b (YY) sl ()b bz il cund (slaodiiS o3 9 culy
ke sly oy Al glaady LSS50 & ol 4
JPodlizal &y 5356 LSS50 ple b <oy 3 0 3)Sles
O 9d95 (HS5s o ol ) 9 Mied (B5)9 slaJeSe
89899 Uy 5 il (e 025B pl 5l o2 (o2
5 ddld Gl o a4y I v 0 Slas dgups b gl youd
Do iwd jpd o g Mo b JoSo jl oolatwl lice
& N ke 9 89y 3 e A Cuwd I s & 55
SoiPpid ol (olus 3 g 039 (b pre polic ]
Oldlae oSl 4 dag b %> Skl g il S
5 485 Lo slgy wid) (Ulers 55y 2 U9 2 S35
Sblerg 3 ZMA JoSo 5l ool dlaly 3 555 98 b
& vyl ivred 9 Cal 0395 d9290 o g )3 )5y
5 Gilsp colital ((Sle p 1) JeSo ul S 0B ek 4,
@ odag b S0 Gyl s de 50 ot iy A8
0,S0as pd Al &)8 g (gilar Coliinl (( Sl> &S enl
—gly ddo )3yl iagh ol > LK 599 (o559
IMA JoSo 095 S B o LT oS sl Oy oyl 4 (65
OB 99y 0 (Solr g (508 2 Shes «silgn (Sobel (g9,

S3g0 walgs oo ol oMl (y0e> o wui leng

tewlad g,
bld & g (oalof] g9 5l Ll oges BLY ) pols gl
—om s oseiluin b by @)l - gg jl G

ol (905
ady o o Ol LS5 ples Jols ()bl drols

4"‘35)9)@4'34?931‘3@1&).‘4539{‘-\3@ L5 sibeg
095 95 » (Hlal b 4 g Bad SLal )&V adlas

9 LBl 5l e 285 )13 (485 A) Ldgls 5 (185 A) JoSe



ool 300 653190 O 3o 99 ZMA JoSo & pao s 0f 3o (o 903 (599 51 0590 9 gl @

R\

search in Exercise lutrition

bF &

IR.ZNU.REC.1402.025 | 5 L ol Lingh

<o lb.-\.a:u ...:.

18 slol Ry

YY ey lawg oledbl daosls 6)516"-? 3o
Sly Sbggpmls oeeil 51y Julwgaizs SPSS
o g9 b oolaiul osls jogy b 3l Lol
Gl o solawl gl O}A)'T B T- YR U PSSV SR
5 ol lsS Jelos (9031 5l Waosls (g lel Judo g 452
P< o100 G logine mhas o oolanwl 295 5 (e
..)9.3

HEPVEL

3o GUiS gl (slrog)S )3 1)

Oigi srog,S ) b Sgeil 4 bysye Lhmogs el -V Jsux

- by g i i o
(- (e 2 (el (:55)
T WATEYR L OWTEWR | OWRETN | 8 | L

s aliat Y70 17447 £ VS AUV SN i Lap

099 Sy & oy Lt uillsS geil oylel s 4w
09l S92 IMA JoSo Gpan b olyan (pe5 592
U Glpl (oMl r9rex o S 9d99 (Llg2 g yi0 V72
& (F (vao) =)V/¥AYP=-/. ¥ N2 =2/0°A) 3y 6yl e
Fo Ve 593 il 2565, hdne (il cuw %03 ©)ls
05,8 g5 bawgio 1 5aimd Lt bl yioe () JS5) Cal 005
o Olrl oMl g0 o B 9dgy (Ulor g yio VP
09ilote & Cand IMA S 05,5 3 (105 890 S |
t =VAYAAf=A P =-/-50) cul asls gy e glis
Voo ggoil o o L (205 5 el comizmen () JS)(
S 3 o Olnl el pgex Slosd B 955 (Ul s8 20
— e Oglis gl e A Cans gyl 09,5 53 (o pe B9

¥ JSB)(t =YV df=0 P =/-Y) cudl wdlss )

Research in Exercise Nutrition, 20245 3(3): 51-63.

0923l 3 Sy bl gl 5o s dgeil (Sole b))
5 ot ©ygo a4  33g05] y905] ol p> o ool T Sls
oy @Sl b 8 iS4 (A) 1S Lo payd ks iy
Caoly Caod b 9 393 o0 sl Crows ) i g 4y o ANY
o FID Sy 85 b g (B) 55 ol e 55
(C) w8 oo el |y Blo S o Can b g 4y Lo Caonw &
@ pe AW Sl CS o g Cap et S b dw dlsge
WS o el 1) mile S'g Canly Cawd b g 290 o0 Gl Cowo
Bl Sg Co Cuow 4 20 TV WSob e8> L ashl > D)
3 s 4 agd 2o ANF L bl )3 5 (B) WS e udd |,
2 () JS2) WS e s (A) g 03 £9d &5 (lxe
5 2575 lp bl olej oyt g 30 ploml I Gogell
ALY W ya o cd)S LS eolaiwl dyge odly oo

(A) s 4 )3 L > col il agds

A ® . . A.eo A

T (Silz o3l ) IS

JowsS 238 90 Oles 5l iy ol S b laghy
S ske Yo is9)) p S kee ¥4 50 4 ZMA oS (55l
—uke WV G eling g p)S e 00 1l lud e
e fped & Cpirad 03,5 Bpas b 33405l Lawgs (p,5
S o Sdge)l bwg aiwlis g (gols JguuS dde 9> 3

€85 plxl gailm 5 Gseilitn ©ygpe 4 pol ingh

S92 0 Ggeilom A ye g olied 5 (gesl iy Al pe &S

945 Coley (IS (pjlae plad g 85 ploxl 57 a0 (e



R

esearch in Exercise lutrition

57 0O @

1FX 300 ¥ 0 o ipguw Jlu/ i3 59 4G 30 g p

099 Sy & o ol LuillsS oigesl ()bl s 4y
)8 5y 3 IMA (oS Bpas b ohan gy 550))
SR Glons Wadgy (Ul bl S p aiy
N2 = N50) cusl awdls )biire b olpl oMl
Sl oamy (b Ul jedome (F JSWE)(F (va5) =Y/AVYP=-/NY
b G5 (295 5 el el ogMe el ooy S 55 s
Kodgy (lpg Sl S aindn LS S 08 &
2955 33 oy 89> S 5l g Olnl (Ml (9p0 (o
0350 Vb )ire s5b 4 Ogeil sty 4 Cod ZMA JoSo
O90)) comzen (F JSs)(t =—F/A-0df=A P =-/-2)) col
Sl €8 o dipy S5 Ky 15 & oh Gl ) S
Sl o olnl el yorex o sdgg (lLls2g
st gl 4 a3l Sty 41 G gl 09,5 1 (103 890
(¥ JSa)(t =—o/A-sdf=5 P =o/c V) csl o34 5V (g5l

S 5 o i )G S 0y

A
o

Sl Ay S5 S )28 pgof] —F S5

0905l i 4 o I me oglis i

0905l 4 o I gxe oglis
099 Sy & oy Lt uillsS geil oylel s 4w
S g9y 32 ZMA - JoSe Bpas b slpen (yed g99)
Sz 36 Glnl Ml y500 oS S 5099 Uls2g
(0 JSE)(F (vas) =+ /VFOP=/F+ )2 =+/-0F) conl avsl
) 52 09 el Ibog S g5 Cigmads 3l Baimd Lt bl jgiome
lowss Jgdgg by (Sl & ol Lt (295 F 090l
JoSo 09,5 ) (a8 8y90 S 5l ey 0l ol (600
ol Bl )b e Sglds g0l i 4 cuws ZMA
& sl comemen (0 UK\t =-/a¥sdf=A P =-/vY)

Sk (o B adgg (lozg (Sl a5 ol i (295

https://researchinexercisenutrition.com

Fe NN (595 Ogejl

500

450

400

350

3 300
250

200

150

100

50

B s Bl

o V8o (593 opgesl =Y S

Ladgyld 05,5 &y Copud > ixe glas 12

099 Sy &8 o Lt uillsS gefl oylel s v
8 S5y 2 IMA (oS Span b olien (0505 553))
oo Glons S adgy (llig dw op &8 A
N2 = /oWY) cwl awsls biire b olpl oMl
Sl 5aims s Bl jgiome (¥ USE)(F (rag) =V -+ P /1Y
oo G5 (295 5 9ol el 0gMe sl ooy S g5 s
Modgy (blyg disw oy &S > din ST S )5 oS
2955 33 oy 89> S5l o Glpl (oMl (o9p0n (o
0351 SV (5l sine sl & (igesl S 4 Cumd ZMA oS
O90)) comizmen (¥ JSs)(t =v/-¥adf=v P =+/-14) cul
W oy S Al ST S 508 &0 (LIS (295 (S
Sl o el el asren Slops Bsdes (Ul
— ey 4 9ol 4 Cumd Ladg)ld 09,5 ) by B0
(Y JSs)(t =—savvdf=F P=-/+2) cul odg 5YL (5,

Lo o S iy IS5 S 08

120 #

oSS
2

- T

g gy Sy Ay 1S5 S &5 el Y IS
O30l i 4 s I3 gae Coglis
090l & S I dne oglis H



oo 30 65190 O JShos 99 ZMA JoSwo S paro b 0f yoid (i3 303 (599 51 0399 S wili @

R

search in Exercise lutrition

OA &

Sl O gajf

14
13/8
13/6
13/4
13/2

13
12/8
12/6
12/4
12/2

12

() S eil —F U

wan gid a5 Ll ol 25 imeh o (Y0VF) o Kea
Yo ol @ 5y JoSo Bpae bolon (sjlsn (gl (08
OB il OlF abee dae cuw gy 0 pS ke
2 AT lSan o el )3 (YY) Cal 005 Canalluigh
S9) S 55 JeSe Bpas Wb i s hagy
O3Sl 55 3 S ste 3 At VY e 4y ol g ke
2 ogdle (YA) ol 4l 8355 sla age)l dley b yuae
Byao a5 10b lis 53 imgh ) (Ve T Sl <y
U ey 2 S ke Y g VYV Glie 4 55y JoSe 0
3,55 bl cundlly (Uj il 3 Sdes 59y 3 )b
2 485 bl Gainggy (wyp 4 42 b (I sk 4 (T}
slooSe s ZMA JoSe Brne oS s 0 55 & e
38es 59y » 2y JB S Sl mise 5 9y ol
15 sanlis wd S plool clo el 55 bl .0l auil (gjlsn
3, 80as 59y p bz Bl ond Db b JoSe Bpao oS
Sty oo 5 4l il Gl a5 )9 5 sl
Ot 3 g Do el & ol s 4yl gl o
g Ll S 18 oS Gpas Wil Cod iy Wledg A

Cwl 045 sdmlio L@e] ‘_g)’]yh D)S.Lo.c PR J;L‘B D92

oy yaie IMA JoSo 5l oty & sl 5l (IS b o
oo Sl g majite SIS 0 g9y JoSo Bpae
sl Sy g o, SUSY Glam sl 59 2 i

O (Bl o e g CEgw 55y » ol & 05

Tleeetal
2 Eskici

Research in Exercise Nutrition, 20245 3(3): 51-63.

@ Cod Ladgyl 09,5 53 (yed 893 S5 5l e il (M
Po=eoY) cwl awsls b me ogli gejl e
(0 JSs)(t =+ /v df=5

oy
P IMA JoSo Gpas oS 3l flis pols imgh slaasl
Fo VP (593 3)Skes dguy s (S yed 593l 0)93 Sy IS
sl 0ad Glpl (oMl (5002 (Lo o S 9d99 (Llgr
S8 3 1) ibme 136 ZIMA JoSo Spae S ()90
Ll 03,55 dloo] @l § dipw wp S8 s duin )15 S
JoSo Gpan &8 3 L5 Sl Shagh (sladidl (piren
Pl G 386 yed 52l 0)9> Ko LS ZMA
ol glul Ml gr0 o wi Sdgy Uy (Sl

ol 03,55
e bl a5 conl ord 5,155 48,5 sl (sla awyyp o
3 o oigelyn S s Wlgie ZMA - oS pou
Cealiital Gl coge (pizmen g 395 (ob)y9 Sliyed plox]
9 OIS b o Wlg o0 &5 sl el g 23,5 ()
dylge dr 4 b (VF) 20,5 oy ygmwlinnS] a0l &5 ialj8l
Oblergs yio Ve (690 2Slos (ghuoyd Vo dempp s Db
ook » IMA oS Spae JLid & (lszg )95
Oher 5 liewl disly ren > 2350 Wb b
S9) JoSo Byae &5 Wlod)S ()15 395 Limgy 3 (V4N
2Bl cla bge  olitul 3 Slas slo dw e 4 o ke
lie gl yimgh ;3 cpl pogde (YO) M2 o yil3l 1 03le
a8 0oy L 2g3 imghs 30 (VYAY) o, Sad g (gdoze M
Loolyon (3)5)l55 g9y jluoslely ol cllad ands S
O3St oo 290 o Slilgs e (59, JoSo e

9 (Shurw ¢ puiSned (Y;) Cuwl 045 Ltbu’.s)}o)] PRI veve) u_‘))a.a.o



R

esearch in Exercise lutrition

59 0 @

1FeX 500 ¥ 0 lodd ipguw Jlu/ i3 59 4G 30 gy

dg olen (g lbne SRl L Clhams S L ol en ZMA
O 365 lmghy )3 (YY) (hlSer o wly) (rizen (VD)
g (59) JoSo Bpan g ()38 (pyed diin Cula oS Wb
las dgue Gxge @l p)Sdee YOO mujiie g o5 e O

YY) ol oss Jlad b5 0 4 YU (5,48

ey ol 3 485 plwl slaginghy 4 a2 b (IS sk
Cuwl Sygo ot ZMA - oS S5l &S canl 0dds jo)l55
Os7er Sl slacigersn o)y Cute il b &S
oo 8Lk 893 Sgute 9 (g ytesind 9 A5) Ggerse dGF-1
dGF-1 055 &S u.,bui SEAFY) ool i > Slas dgupe
das g9y p o Cul olapigern ci Gglegind g L)
b SMae ya8 il oy Suedl b g oig i (il
sasygo 35y Ll ol 05 3l (elb ymy9m zolas gl ]
@ pob gy )0 IMA oS G pan 853 Jobo 5 ol oS
o yiday |y odd oL (sla g0 y90 Slen oS Canl 0355 (glojll
o ageil o (58 3 )Slas dar case g amd 5 5L
2 ook a8 8 4 Gloed GAb (ggw jl Ded Lhimeh
OBl &5 L lelge Sl (S Slgioe J pSl gy
S8 3 Slas (g9 p b pie o 4 yd g o IGF-1

Cawl 005 LY dlmuj.)yoﬂ

Gpne &S Db L pils imgh (sbaal «opl y ogMe

Sl 0Sles g9y 2y b U ZIMA - LS
Wl 03,55 3lu] a S3g05]

6 Ghgh ) dVeeF) ohlSen g T pby disly pen
S8 aidy £e B Y ZMA oS Gyme a5 sdb L
Sl ogejl g (903l 590 2 S He i Ol
2 AVTY) ohler 5 ey opzmen (V) cunl 03,85
(ZMA) Sbjlsl e Strj JoSo 186 oy 2 42 g
@l By (e g 039> (S5 (s 3 Slee 595 2
OB %9 oy 38hes 59y 2 sbdre U pae (S
395 SR 2 (VoY) TSl (orzmen (F) g ey
¥Fe o VY lime & (69) JoSo 3l CBpne a5 Woby lis

2 Wilborn et al
3 Eskici

https://researchinexercisenutrition.com

FJlé eMae 3 g9 pate (S plie 3929 0l slojg
seol s Byl 5 U3g ks SlSY sl gjle 5k
d9e ) 9 odb dhde (s fall Cage Slypn 4 Suggym
P 3 e yaie qggw (V) 3 (i 18 5 Sles
Sl G e (3L 5 ras Colip (g5l o g CE g
Suhl (VA) 2350 K559 2)Ses 90 cge oS
3,80as ialS Cogo e 39S 45 Cunl 03 LS D> g0
IMA oS 3 39250 Sl K03 g9 51 (1Y) 235 0
Carge iz 5 oM (biyg 3l S eigel ple (ialS g
oRlBl g alas (eSS i g (b)) Celitel il
St 290 G (ped 4 & S0 (22 Gl
G g bocwy oen (F) 25 A 5Sles
S w2ge Slgie ZMA oS 0ad 5L (sla)5e

20,5 ilan 3 )Slos

JoSo Bpao o5 b (a5 il iagh abl (oo
03,55 bl (5,8 3Skas g9y 2 ) Pine s ZMA
Gk 3 (Vo ¥) Gher 5 T pay ily (pen )3
S b dids £ B Y ZMA JoSo Gpuns o5 Wl s 545
Lt S5 S 08 g3l g9y 2 b et Ol
e (V) Cunl 03,5 2bml b (o g dis oy S >
gl 9 ZMA JoSo Bpas 31 (YY) oSen 5 (5500
3> S8 ey 3p90 Sl Wjs W sgy 2 i b ol
@8 g9y g IMA JoSo hgine U pos 5l (S mls
5 o>y (Jlie 3 (V) g bl a5y aie LSS S
ailjey Bpas a5 Moy L de8 imgh 0 (VYY) Ko
oo b Olgd 5l L8 aids £e U Y ZMA oo JounS dus
doupe e 5B Glyed HUS j0 dtar Cute Gl & JIB
P A ol g a8 Vb oMae didn LSS S 008 b ne
5 oMoYlzd (picrod (F) Casl 0dd Dy o yw BLg
@ IMA JoSe Jl oy & simgy 53 (VNY) o Kan
403,55 cpped oye ) liaig S L olen ZMA 5 s
Sl &S Ndw) oD cpl 4 g ABby ake b G

9 Loia)].) ZMA 09; Adw B )0 dw gy JP ’b‘)"\-‘3

L Wilborn et al



oo 30 653190 O ySWos 99 ZMA JoSo & po s 0f yoid (o 303 (599 51 0590 9 gl @

R\

esearch in Exercise lutrition

60 &

o by

dgup S Ady i ) dwyge i 4 (IS b
9w ol (lads b JoSe I Gl (b5)9 3Ses

o1 ya8 g S

9599 oppmlyis o len b a8 cunl bo; oKl by

ol 04 ploxil 9dgg (Ulgr g o i (slas]

Blo (o)l
) 00 ui':)\l;f OB Mg o (2Olo dlas

&b

[11 Haghshenas A. Encyclopedia of
Martial Arts. Tehran: Negah Bostan;
2015. 360 p. [No DOI - Book]

[2] Alizadeh R, Kalamifard M, Moradi L,
Omidi M. Designing and Validating a
New Agility Test for Basketball. J
Appl Exerc Physiol. 2019;15(30):49-62.
DOI:
https://doi.org/10.22080/jaep.2019.141
66.1751

[3] Hemtanejad M. Assessment and
Measurement in Physical Education.
Tehran: Payam Noor University;
2011. 198 p. [No DOI - Book].

[4] Sahebozamani M, khazaei r, habibi e.
The Effect of Kinesio Tape on Muscle
Strength of Upper Limbs: A
Systematic Review. Health Syst Res.

2023;18(4):256-65. DOI:
http://dx.doi.org/10.48305/jhsr.v18i4.1
471

[6] Hoffman J. NSCA Guide to Exercise
Design. Semnan: Semnan University
Press; 2015. 427 p. [No DOI - Book]

[6] Rahimi E, Abedi S, Hojjati S. The
Effect of Zinc Magnesium Aspartate
(ZMA) Supplementation on Body
Composition and One Repetition
Maximum in Sprinters. Res Sport Sci

Research in Exercise Nutrition, 20245 3(3): 51-63.

0bj il 3Nes 5y p bdsire 156 joy 55 25 e
e o ' uglagss cul 2 09 (YA) 0,55 sbm] cudlly
mjpie JoSo Bpae &5 03,5 (515 395 iagly 3 (V1)

VY ol asl (glom o 0,Sdas (595 1 (550 gun

QU 263 gl 3 (V01VF) e g (Ghemw ccnl 2 0gMe
JoSio Bpan bolyen (gjln (o9l (o5 dtin (b 4 02D
~( OlF e g s 9y 53 p)S ke Ve Bl 59
5 b opizmon (YY) Cousl ol Candludgd U5 (g5l
JoSo CBpuan oS winby lis 095 imedy 50 (Vo)) Ko
g G LB 93 o &y p)S (e YOu e 4 e
loaisl (¥0) coul odd gy l3ye y3 cuRig (905l )95,
bl 5l sl ganls b (imghy claaiily b oad 3155
2 IMA JeSe Gpae b b3l o Sl laging o

S as Dy aldie gla g (owyp 4 s C8l (S (59,

ZMA JoSo clinl §1 (So cnl osid o)l8 5t 5 pghailen
o 3 S oS il S BsS sk sl ko puais
5 ©eolisS slaiur ) iy g il sjlsre b
Bl 3l 550 58 el sl 1y lopy i wad
pre &y Sl 4 (T0) wS e Wl 0Shes cn i
Slgie Sl 59y » pob Gimoj 0 IMA oS i
o1 (S oy & e & 039y (S Sliyyed it Sl
2 ogde .l odly I3 50 cod ) (Sl 3 Slas a0 g
—o e ren 45 039 (S5 SbO)lee s (Sl
Cdpdiy 3> )3 JoSo Bpan g (o859 Sl yed sl 2l b Sy

A5l b me o i 45T ol 03,55

28 5 Ao
b B 5 ol iagh laatil & o b oS b &
Sotg S &S b bl g e ZMA JoSo G pnn
IMA oS 5l (lgie (5098 sl 3 Shes sl sS)
ol 40 (sl 4l b ol 8 el ey s (sl ) aie

ol iy Gl o) 2 jl5 £ 990

1 Newhouse et al


https://doi.org/10.22080/jaep.2019.14166.1751
https://doi.org/10.22080/jaep.2019.14166.1751
http://dx.doi.org/10.48305/jhsr.v18i4.1471
http://dx.doi.org/10.48305/jhsr.v18i4.1471

61 0O @

R

esearch in Exercise lutrition

1FeX 500 ¥ 0 lodd ipguw Jlu/ i3 59 4G 30 gy

[14]

[15]

[16]

[17]

[18]

[19]

Dabirinejad H, Dayer M, Mohammadi
T. Effect of Zinc Supplementation on
Hepatic Enzymes in Healthy Rats. J
Anim Biol. 2018;10(2):15-24. DOI:
https://sanad.iau.ir/en/Journal/ascij/Ar
ticle/1091298/Full Text

Wilborn CD, Kerksick CM, Campbell
Bl, et al. Effects of zinc magnesium
aspartate (ZMA) supplementation on
training adaptations and markers of
anabolism and catabolism. J Int Soc
Sports  Nutr. 2004;1(2):12. DOI:
https://doi.org/10.1186/1550-2783-1-2-
12

SHEYKH AVD, Bordbar S. Effect of
ZMA Supplement Alone and in
Combination with Carbohydrates,
with Six Weeks of Resistance
Training on Anabolic Hormone Levels
and Cellular Damage Indexes in
Untrained Males. OLYMPIC.
2012;20(3):59-71. [No DOI - Journal
not indexed].

Abbasi B, Kimiagar M, Sadeghniiat K,
et al. The Effect of Magnesium
Supplementation on Primary
Insomnia in the Elderly. J Birjand
Univ Med Sci. 2013;19(3):223-34. DOI:
Abbasi B, Kimiagar M, Sadeghniiat K,
et al. The Effect of Magnesium
Supplementation on Primary
Insomnia in the Elderly. J Birjand
Univ Med Sci. 2013;19(3):223-34. DOI:
http:/journal.bums.ac.ir/article-1-
1213-en.html

Vrolijk MF, Opperhuizen A, Jansen
EH, et al. The vitamin B6 paradox:
Supplementation with high
concentrations of pyridoxine leads to
decreased vitamin B6 function.
Toxicol In Vitro. 2017;44:206-12. DOI:
https://doi.org/10.1016/j.tiv.2017.07.00
9

Institute of Medicine. Vitamin B6. In:
Dietary Reference Intakes  for
Thiamin, Riboflavin, Niacin, Vitamin
B6, Folate, Vitamin B12, Pantothenic

https://researchinexercisenutrition.com

(7]
(8]

(9]

[10]

[11]

[12]

[13]

Med Plants. 2021;2(5):38-46, Doi:

10.30495/VARZESH.2022.1961
377.1038.

Hemayattalab R. Assessment and
Measurement in Physical Education
and Sport Sciences. Tehran: Science
and Movement; 2013. 208 p. [No DOI
- Book]

Safarzadeh M, Daneshjoo A,
Hosseinpor A, Bamorovat F.
Relationship  between  functional
movement screen whit risk factors
and its ability to predict sport injuries.
J Paramed Sci Rehabil. 2019;8(1):83-
92, Doi:
https://doi.org/10.22038/jpsr.2019.272
75.1713

Shiravand F, Ghanbar Zadeh M,
Hosein Zadeh M. The effect of
melatonin on anaerobic power and
short-term maximal performances in
Girls student in Physical Education. J
Appl Health Stud Sport Physiol.
2017;4(1):11-8, Doi:
https://doi.org/10.22049/jassp.2019.26
463.1190

Roustaei D, Dastmardi S, Del Pasand
K. A review of sports supplements
used by athletes and their side
effects. Tarikh-i pizishki.
2017;7(24):45-59. [No DOI - Journal
not indexed].

Kerksick CM, Wilborn CD, Roberts
MD, et al. ISSN exercise & sports
nutrition review update: research &
recommendations. J Int Soc Sports
Nutr. 2018;15(1):38. DOI:
https://doi.org/10.1186/s12970-018-

0242-y

Moézzi N, Peeri M, Matin H. Effects of
zinc, magnesium and vitamin B6
supplementation on hormones and
performance in weightlifters. Ann
Biol Res. 2013;4:163-8. [No DOI -
Journal inactive].



https://doi.org/10.22038/jpsr.2019.27275.1713
https://doi.org/10.22038/jpsr.2019.27275.1713
https://doi.org/10.22049/jassp.2019.26463.1190
https://doi.org/10.22049/jassp.2019.26463.1190
https://doi.org/10.1186/s12970-018-0242-y
https://doi.org/10.1186/s12970-018-0242-y
https://sanad.iau.ir/en/Journal/ascij/Article/1091298/FullText
https://sanad.iau.ir/en/Journal/ascij/Article/1091298/FullText
https://doi.org/10.1186/1550-2783-1-2-12
https://doi.org/10.1186/1550-2783-1-2-12
http://journal.bums.ac.ir/article-1-1213-en.html
http://journal.bums.ac.ir/article-1-1213-en.html
https://doi.org/10.1016/j.tiv.2017.07.009
https://doi.org/10.1016/j.tiv.2017.07.009

oo 30 653190 O ySWos 99 ZMA JoSo & po s 0f yoid (o 303 (599 51 0590 9 gl @

R\

62 &5
[26] GHASEMNIAN A, PARVIZI A, Acid, Biotin, and Choline.
Rahmani A. The effect of three Washington: National Academies
months of zinc-magnesium Press; 1998. DOI:
supplementation along with intense https://www.ncbi.nlm.nih.gov/books/
endurance training on somatomedin NBK114310/
¢ and endurance performance in . .
mature female rats. Res Med. [20] Zenooz R, Natanzi A, Ghazalian F. The
2018:42(3):134-41, doi: faffect of ZMA supplementation on
http/journal.mug.ac.ir/article-1-1306- ;”;:?grza:gz a:(‘ja”l_‘gﬁ) f‘(’)fuovr\'l‘iﬁ;c'g
en.pdf bout of extroverted resistance
[27] Delavari Bani Tak N, Fathi R, exercise in non-athletic girls aged 18
Nagizadeh Qomi M, Fallah to 28. Res Sports Nutr. 2022;1(1):39-
Mohammadi Z. The effect of one 51, doi:
aerobic exercise session with and https://dx.doi.org/10.34785/J019.2022.
without magnesium sulfate 408
supplementation on muscle electrical L . .
activity indices [Thesis]. Mazandaran: (211 Rahimi A, Abed_' S, Hojjati S. The
Mazandaran University; 2014. [No effect of magr_1e5|um aspartate (ZMA)
DOI - Thesis]. supplementation on body
composition and one repetition
[28] Saeedy M, Bijeh N, Moazzami M. The maximum in sprinters. Res Sport Sci
effect of six weeks of high-intensity Med Plants. 2021;2(5), Doi:
interval training with and without zinc 10.30495/VARZESH.2022.1961377.103
supplementation on aerobic power 8
and anaerobic power in female futsal . . .
players. Int J Appl Exerc Physiol. [22] Ravatsl AA’_ Kazemi F, Hanachl_ P,
2016;5(1):1-10. [No DOl - Journal Jangi Eskoi S. The effect of zinc,
inactivel. magnesium, and zinc plus
magnesium supplements on muscle
[29] Lee N. A review of magnesium, iron, strength in active women. Iran J Nutr
and zinc supplementation effects on Sci Food Ind. 2012;6(4):1-10, Doi:
athletic performance. Korean J Phys http://www.nsft.ir/browse.php?a id=6
Educ. 2017;56(1):771-82. DOL: 17&sid=1&slc _lang=en
http://dx.doi.org/10.23949/kjpe.2017.0 L o L
1.56.1.59 [23] Begum Hejazian M, Gaini A, Dabidi
- Roshan V. The effect of three
[30] Eskici G. Effect of different dosages of consecutive and non-consecutive
zinc supplementation on nutritional days of 1600-meter running on total
status, aerobic and anaerobic white blood cells in active girls aged
performance in elite female volleyball 18-22. Sport Biokinet. 2008;1(1):21-30.
players. S Afr J Res Sport Phys Educ [No DOI - Journal inactive].
Recreat. 2021;43(1):43-56. DOI: . )
(https://doi.org/10.36386/sajrs.2021.43 [24] Brzycki M. A Practical Approach to
1.4) Strength  Training. Indianapolis:
Masters Press; 1995, doi:
[31] Gaeini AA, Choobineh S, Shafiei https://Iccn.loc.gov/91018017
Neek L, et al. Effect of Zinc )
supplementation on serum [25] Trudeau F. Aspartate as an ergogenic
testosterone and plasma lactate in supplement. Sports Med.
2008;38(1):9-16. DOL:

male cyclist after one bout of
exhaustive exercise. J Shahrekord

Research in Exercise Nutrition, 20245 3(3): 51-63.

https://doi.org/10.2165/00007256-
200838010-00002



https://www.ncbi.nlm.nih.gov/books/NBK114310/
https://www.ncbi.nlm.nih.gov/books/NBK114310/
https://dx.doi.org/10.34785/J019.2022.408
https://dx.doi.org/10.34785/J019.2022.408
http://www.nsft.ir/browse.php?a_id=617&sid=1&slc_lang=en
http://www.nsft.ir/browse.php?a_id=617&sid=1&slc_lang=en
https://lccn.loc.gov/91018017
https://doi.org/10.2165/00007256-200838010-00002
https://doi.org/10.2165/00007256-200838010-00002
http://journal.muq.ac.ir/article-1-1306-en.pdf
http://journal.muq.ac.ir/article-1-1306-en.pdf
http://dx.doi.org/10.23949/kjpe.2017.01.56.1.59
http://dx.doi.org/10.23949/kjpe.2017.01.56.1.59
https://doi.org/10.36386/sajrs.2021.43.1.4
https://doi.org/10.36386/sajrs.2021.43.1.4

DR

search in Exercise lutrition

1FeX 500 ¥ 0 lodd ipguw Jlu/ i3 59 4G 30 gy

https://researchinexercisenutrition.com

[32]

[33]

[34]

[35]

[36]

Univ Med Sci. 2012;14(3):51-61, Doi:
https://pesquisa.bvsalud.org/portal/re
source/pt/emr-132506

McDonald R, Keen CL. Iron, zinc and
magnesium nutrition and athletic
performance. Sports Med.
1988;5(3):171-84. DOL:
https://doi.org/10.2165/00007256-
198805030-00004

Ravasi A, Kazemi F, Hanachi P,
Oskuee S. The effects of dietary
supplementation with zing,
magnesium and zinc plus magnesium
on muscle strength in active women.
Iran J Nutr Sci Food Technol.
2012;6(4):1-10, doi:
http://www.nsft.ir/browse.php?a id=6
17&sid=1&slc _lang=en

Cerqueira HSC, Tourinho Filho H,
Junior MC, Junior CEM. ZMA
supplementation does not impact
IGF-IGFBPs system or body
composition of young athletes. J
Sports Sci Nutr. 2021;2(1):19-22, doi:
https://doi.org/10.33545/27077012.202
1.v2.i1a.30

Newhouse IJ, Finstad EW. The effects
of magnesium supplementation on
exercise performance. Clin J Sport
Med. 2000;10(3):195-200. DOI: 10(3):p
195-200, July 2000.

Talebi V, Falahmommadi Z. Effects of
magnesium supplementation on the
central and peripheral fatigue indices
of active individuals following an
anaerobic activity. Koomesh.
2019;21(2):e29. DOI:
https://brieflands.com/articles’koomes
h-153069 .



https://pesquisa.bvsalud.org/portal/resource/pt/emr-132506
https://pesquisa.bvsalud.org/portal/resource/pt/emr-132506
https://doi.org/10.2165/00007256-198805030-00004
https://doi.org/10.2165/00007256-198805030-00004
http://www.nsft.ir/browse.php?a_id=617&sid=1&slc_lang=en
http://www.nsft.ir/browse.php?a_id=617&sid=1&slc_lang=en
https://doi.org/10.33545/27077012.2021.v2.i1a.30
https://doi.org/10.33545/27077012.2021.v2.i1a.30
https://journals.lww.com/cjsportsmed/toc/2000/07000
https://journals.lww.com/cjsportsmed/toc/2000/07000
https://brieflands.com/articles/koomesh-153069
https://brieflands.com/articles/koomesh-153069

