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Abstract 1- Department of sport

Sciences, Facult of
Aim: The present study was conducted with the aim of determining the 4

effect of acute beetroot juice supplementation on 100m swimming Social Sciences, Imam

performance and some physiological variables during different phases of Kh(.')mel.nl Inte_rnatlonal
the menstrual cycle. University, Qazvin, Iran.

Method: In a randomized, double-blind, crossover quasi-experimental
study, ten young female competitive swimmers voluntarily participated.
After menstrual cycle phase determination (mid-follicular phase: days 2-5;
luteal phase: days 17-21), each participant performed a 100-meter swim
under two conditions: with beetroot juice supplementation (50g beetroot
powder consumed after breakfast and 1.5 hours before swimming) and
without supplementation. Post-swim measurements included athletic
performance, perceived exertion, heart rate, systolic blood pressure, and
urinary pH. Data were analyzed using paired and independent t-tests with a
significance level set at p < 0.05.

DA< Corresponding author:

pourrazi@soc.ikiu.ac.ir

Results: The findings of this study revealed no significant differences

between the follicular and luteal phases of the menstrual cycle under either

placebo or beetroot juice supplementation conditions for the evaluated

variables (p > 0.05). Furthermore, beetroot juice supplementation showed

no significant effect compared to placebo on 100-meter swim time (p = 0.65

in the follicular phase and p = 0.99 in the luteal phase), systolic blood

pressure (p = 0.29 and p = 0.12, respectively), or urinary pH (p = 0.77 and p

= 0.39, respectively) in either phase. However, the perceived exertion rate

was significantly lower in the beetroot juice group compared to placebo

during both the follicular and luteal phases (p = 0.02 and p = 0.01,

respectively). Additionally, post-swim heart rate showed a significant ISSN: 2980-8960
reduction only during the follicular phase in the beetroot juice group (p =

0.02), while this difference was not significant in the luteal phase (p = 0.16). All rights of this article are

. - reserved for Authors.
Conclusion: In general, In summary, short-term beetroot juice

supplementation does not enhance 100m swim performance, but may
reduce perceived exertion and post-exercise heart rate in female
swimmers.

Keywords: Beetroot juice supplement, 100m swimming, Rating of
perceived exertion, Heart rate, Menstrual cycle.

Owner and Publisher: University of Kurdistan

Journal ISSN (online): 2980-8960
Access Type: Open Access ® @ A
Copyright ©The authors

Doi: https://doi.org/10.22034/ren.2025.143579.1086

Citation:

Nourozi Z, Pourrazi H, Sadegi A. The effect of acute beetroot juice supplementation on 100-m swimming
performance and some physiological variables across the menstrual cycle. Research in Exercise Nutrition.
2025;3(3):13-23, Doi: https://doi.org/10.22034/ren.2025.143579.1086 .



https://doi.org/10.22034/ren.2025.143579.1086
mailto:pourrazi@soc.ikiu.ac.ir
https://doi.org/10.22034/ren.2025.143579.1086

R\

esearch in Exercise lutrition

\alj@

1F 0¥ 300 oF 0yl cpgw Jlu/ (i) 59 40E 30 S gy

sla gl 6ol B i T US54 Sl oS
& it iS5y Ble Viaisl Jlo ol b i (il
OSeo ol sblie ST A8l (B39 2,8kes iy o 5L
00 OF ) wsb anily (Siww 3,8 (jlen (Solel paw 45 Canl
Job 3 Bope o8 OIS skl (s o8 b ik
g Un (V) dhiee GRlIB! plex (VLS )5 55 cand b Sl yes
oS Wb i 1SS gy p ladllas o (Y4VF) oS
ol i g e (2ol patie O Bpae Sl an silem (5550 4o
GMs 1 5 Jbo ol b (1Y) 8500 1 3,Shes S sl )b
555 S5 (FIY) olSen 5 Sigg) osSio clalllas gl
Colue slis 0Slas p gte Sl @ Glis 20 oS &S
o o ) el ags Sl 5 U g5 e ¢ olisS
2Ol ol b JeSe jogad )3 (a5 1S ls LS
dilisee slojls b i O JoSo ) ool ¢ 35,9 5,Sles
Fodomy |y dlue (Uj (23559 3 )50 (lB)) slp (Sl 52
Olalllas calasd u.g“ G oo (:l?u] Lglmu_w))_j uul.wl » J..Su.p
3, Sdes dgup sl yaiie Ol JoSo 1 odlitul die > Jlaix
b g Cuol oiiis plol  Sacld as » calises (glajld o U5 (5359
o g Md SleMbl 5 dwoj opl d Sl Gldlles 4 dn g
asllas 1 )l 359 Losas pl )0 (ol Slolyl 5 &Y lgw
26 o Baa b g S (gla Sy g il 4 dag L ol
Wl e Voo s D Slee p jue Ol Gae oligS a3 JeSo
S dle bl (b Sjdnid sbpse Sp g by

S plol (Sacls

s 99
@ &5 Cul @) 5 (225 das Sl g5l pobs addlas
Gl dnolx b 12l )S g 95 ©y90 4 5 gblite ik S
W25 Jlo YF B VA o dield b ass (5 o SUs ol sudos
2 Bges ped Jgo 8 olaly g Bu0 Ban g Cunlo 4 25 L
il b Lyl sl SKd o5 48 VY ¢ asebol sl | deols
5 aillogls S & it Sl 1> &8 1 5 cppped Sl & slis
b g pe SYMBT g platel  Sacld .5us 005 p o piwd 4
gmme dallas jl Zs5 (slaylino I 1 caslials 3,68, 5 il

@ ol SUS 05V adgl s bl poll p coled 3 48 (o0

S

Ao

Sty JWid & ojlgen caliie (slaard) (glad > )05,
2 V) s Ol 2 Cgllas gl CaS g by 2Sles
O3 53 e sl )sSy & olhiod (gl (il GRS 0o
Jb Sl ad i Gilisee ol (b ok (VF) SLs
wegad > cou JB g e Jluo 51 (S (0 F) sl plox]
9 iy cdlld blite U (SsSe (b5 (h)ye sl
Eord Srpgs doye b (Sucl i o (F-F) conl (Sacl & 2
ploil 4 (JWg dl>ja b lled g 39 (o JUd> (JoSlgb dl>ya b g
o9 4 Gy Sl &5 )b sy Jlinl ol ey
38es (Al b dge 4 Cunl (See (gl 9 039yl
O P ) 29 jomie (sl b il slaglej ) (o))
P SRPP E9pd bolen Slitlus )3 €855 plSin 039 4yl
s &4y dagi b Cunl 5155 50 (6 ey Sl 1SS (L5
P Sl 4 (Sl B (b (Sgepen llug oad plx]
o g Cogw o CSY g (B (mglSgen dawdl po
OS2 Sas cusl (Sen cpl g dabmlie o slod 9 (22
JUL(F=5) 20,5 o camai coge g o3l I3 80 cod |y o
4 )85 (bj 2 Sdes dgue sl e sla by I eslitl
Il rgi 0)90 (Sl b2 (b g Slislas 0)9 53 09
ol 48,5518 (559 Sielgied Olaasie g ldixe

sl ly 23 5 29l oS sl odlatul (i el
S olj » Sidnid Slysie deme g sbjyy Nes
3 5 b e Sy gt OIL()) Al se Wl e (Sasl
Slgme oran s & (o9 2,8Mes o ISl Sz
JW S Sl jle Gl lye a4 a8k e ol
@Yl bl gl e G4 0) a8 e o (S5l
plo b gnelal O b awslie ) (5,0 p,8 W L) olyzs )
Tobw g9l yae Ol wgdle (V) ) cunl la Sause o lalis
Wile ceoMs 0uiS gl luS 5 g il ol 5l oYL
e yhud ol o9y ol WSl it ol
Sl oge @l pludl a0 (V) Wil o ol
B9800 ot (NO) Sy aveST & Llate g oy & yzie
e p oiS] St Hiie o a8 o L adlae cpas
1 Slolie SYMS] S5 oo yol ol 45 (W) LSy oo S22

ods (b sy slcdplie ges Gl 0L cMas



oo g g0 Voo Gl O Shos 0y OT W oligs (RO JoSw il 2y )l g (5399 @

R

V¢ &

A5 53 gl spa> sl g OFgrl igesgm spa> pie (e
ks coS g 1Y) (hg) bwg (993 by diged Ad aS
5 5T (2 el )5 550)

Fo Ve Gl 615 9555 9 L2l b,

P )5 4aBd gy o 4y W dgesl «553,5) plosl 5l S
s b yie Voo Cdlue (w9 23D plosl 1) O § Sis )
o YO Job 4 il Ko 3 b s 0,8 Lal dis JIS
o9l Sl b g Jobo )3 Canaly o o 390l dam g <85 plcl
@y JUb 5y oloyd pMlel jlan anlil jiogig)S a50l3 00 plonil
Ao glad BT bl )3 Jlon b SIS Cusd 3)5 5 (Ao
iz o JaSo a5 a5 (b9,

Sl g osd lup ol @Y el ey I Hase g T
Ao (2bj)l e & Jgae 35 53 d929e Cliis jlade (L))
Mo oy Sl g a8 Jla)l (g (S5 pole oltily olie
D- o (gogal 1o 5290 glie Gk (Jpane )3 3290 i
AW chale Jolas) GF g (g Vor o bgbs juiiz )3 )5
v dgia) Sy albeo odeg a1y (3 5 Yo (e
5 (0Bon 2+ 5 o AV «Slamg S U8 Jols (5 )JlLS
(V)] 08 Gy o Vew gl plonil ) S8 o g cosls S
Voo 3 dged o8 Ve Ll aise g 5> Sl lade (251 sl
Y e g odb oxiligy 4iBd VO Gde 4 yhade Ol o
Jobre & sl Sl Bgilsl S (g ¥ g 59y Olial (oo
o3> JWsI Yoo by Blo pj e 20,5 Blo g ol adlsl
b ol 13 g s obiloy o ow Yoo po> 4 jhaiie Ol b g o
s (] i DRE000 Jsa) jtagidy isipsl olKtnd
Cansg b Sdgejl b Cd g obiled Ol i, b diges
@ dud ShE Sy bl 5 )b pab Of i Yoo daig)ls
W3)5 Bpas jlisx )y

S PH L) g )3l Bges pglae g,

O g b (Sl Bz B 9 a0 Sageil (5l diges
P LS 08, 5l g S8 dlbye 93 3 g JoSe Spas
» el PH Glde Sbs)l Gl g oslaes oyl o)l
Sk 5L PH s Jiie oRislejl 4 ol caslo ¢ Sl
¥ous 1 a8 ol g @y )5 (6505l (o)l g g9y iomins
LSSy oluly jeSie dae dls gy 33 g Giwww JBB A I
(s exmd Ll £ oode Dy paie sloged Cuew & (95U
oy i ol a4 F 5l g LS & sue 5l YL gedgume
D2 sl

gt 03 )L 5 B by Ls Sy e (b)) b,
Lo 3a] 4 g Lib Sy ol i elyl gopd j) U
i e (635,55 ) ol 1 dny Aol T 4 b 0315 perdss

Research in Exercise Nutrition, 20243 3(3): 13-23.

Jsel ol 2 35 Jolpo 48”0 bl ()l wiges lgie
A5 pbsl g ((SSp o ple olRih B akeS
Jols 5 s bayize (IR.QUMS.REC.1402.208)
09> LS BB lys LS Sy Gl epte Ver Ui 3 Sles
IS p Sl B b (bl PH 5 g
ig) 3l (S g (YeSdgh e jB) 52 BT V-0 (clajy,
P Ol JoSo Gpas ogn o b (JWY 5E) e Y-V

(Vloged) $45 (2Ll

5 JsSIh slafl (b Bios el wlp Sled N bses
Sl & Jiy

bl )3 & 39 JSb cpy gblite )b 2l O Jhged (ulal
Ol SUd of Ve (Sl e JBY g JiSss lajls
Syge & Gigyiel gy Oliwe bl g )by el
099 =) Ligly Jgl (ise 0 (sel b e 028
F e ok Sl e IS e Ve e s [lsg)ls Bpan
3 Sa 5035k g (YsSIsh ue 3B) 82 5T V-0 (clay,
ad > glajls 31 ges Ll (Jgd 1) as > W-YY glajs,
P s Sy kb sl calhs pa b G340l x> Sacl
Syge ol w3 g M Ll oyiina JSS 4 e ol
o JBg 5 JsSIsh 5 5he ploj 3 9 928 Do 4 (9ol
dos (S cploj 3505 (0 wple Jlaide (B39 Cllid (gl
ok (gl dig IS 10 Vee Ud JSSg 0 sl 2l 050 9 cush
(i gl toe plail 5l e g aldie 5 LSy b S350l
( SaelB as 569> 10 g Ladgyld Bpae )90 o L (glynl bm
IS5 o (3ge3] ded gl B> gy et csimg pod (i3 )
doigyls sl & by callad (sl 51 b &S Soglis oyl b 0
Voo sl pgd (15 )3 (S)le & S oo Bpas jitix
S8) 4z ST V-0 (lajs, 51 (Ko )k Sy d IS e
JB) 2 WANY el S (S 3 5% 5k 9 (Y5 e
Oms gy b el jae Of JeSe Bpae b olen (JWg)
e Voo LB 65 355, 9 12l gy lale sy g9y
Slaysio byl o6 g juiie Of JoSo Gpas g 40 by,
ol 0ds &) owads &y dolsl 45 a5 550

Sl i glajls 5 dlale (50> £955 e LB

il 5 5 )lkbhss ool a2 il 5 (sh s> £9yd S
D9 G > Ol Ogeaes Ol L) g 2% ead
il () oblgd il 5 (Sl S S S5k 5> badiges
Skl Bk (6,538 (slajg; el Jon 4S8 ol 5l 5 00
e JB) S Sl Y0 ey, IS els 2 08
@ oy 4 (JB9 ) a2 WNY o, 5l (o5 (Y5SIs8



\VD@

1F 0¥ 300 oF 0yl cpgw Jlu/ (i) 59 40E 30 S gy

GoliS yizren (T PA/FY P =Y Iy JsSIss 090
b gloj pogas 3 sy O JoSo 5 Leigyls brmo (6l e
(F PP =170 1 J5g 5 JsSgb 009 13 a5 ) e
P =V JBY 5 JsSs8 0)90 2 i ) gt 055 5LiS
=WV £ Jg 5 JiSdsh 0)93 3 g a) o)l PH 5 (= pe/Y
B3 cnl s oanlie Jg) o JsS5 56 95 2 5 (Z PV P
B 5 JsSI B 9> » 5 yie Ve LS 2)68, e &S 292
(¥ Jg2) 25 Leigyls Gpme 5l yig jitin Of oo Gpme plSin
0)9> 3 JW 9 IS8 B 9> o 3 jlid Sy i cominen
4) 292 yiaS (5l sine ysbo 4y gyl & s iy O oS o
oleg ) (T PN P o=V IG5 JeSsE 0yes > iy
b Lol &) Camd JoSo 09,57 ) pioV v (slid CBlate b5 (bys
P9I 0)93 13 LT 4) 32 yieS (61> (dre 5k 4 (J5Ssh B
sl Bl B by dass iz pu (Z PNE P =Y s I
b & g JEg B gl 4 cuns oS 0g)S > e

(Y g 392 5208 ()l (e d

3p8as sz Ol ol (23S b e glaie 4y ol adlllas
oy dilizeo lajl (b (Soiglpid layiie (B g e )ee sl
0195 iliee slojl8 & 351 o 5l (S (iegh gl b bl (Sasls
O JoSe Bpas cllo 3 ap 5 L) Gpao b 3 dp Susls
3)55) 451 il pe Ve gld 5 Shes () (ine U Huiiy
b wlio 92 oo dopd ¥ 290> (JoSlsd 4 i JWg) 0)93 53 LS
i ol ol (Y1) ) 5 g adlles gl eyl anlllas asily
Clid e gladix ol 13 (9> 2Ulg 2 (Sl S
Yooy e Ve oia B g9 loy Jlie lgieds IS e 8 ey
e 5 25551 izmen (1) 885 )5 S b b cov o
Sl s (ol (b ojuie Ol Bpas K38 (315 (VYY)
(F) cudlss aintin ooy g Olg5 @l 3 6580 (J9Sdod 319l 5 Llsl)
oloj JWgh 5 53 o5 cunload (51 05 liios (B 5> 42 5]
o ol Uie o5 WS o g Gl S5, 5 (Suibely 4 (e
o3 5 i sl 2 03yl Ogegn (S S Gl g
Al dleyo cpl )3 55 (Silgnca 3,Mes dine) 53 28l (39S (il
Ol 8 39800 oS (6390 U (o) clled 4 SLSY Zuly
Jobo 3 & (dre (u )3 (Sacb 2 P 33 (lno 095 et
@ Cond Sl 551 0l ) Gilsre S e JUY) alsye
Cllad 5l B3l maine 3o jokar Ml oo &5 Cusl oS o> ol

) X+) 15l oo pl 5 cslon ol 4l il

L FY ) el 10 Sy el sl 2 1y okt )l
5 Olre CoSoill el b e g pMel (e (LS b S
g N e P
» s oolizel (ol csle BM96 Ju  Beurer) b
5 o b o aidy gy Gue 4 lagell il L)
i byl 3 Ll aB)S 15 Jaie () ands Cundy
Voo sl plosl l am Al Jgtumm (19310 9 B (bys
8)5 )8 s Seiluil 250 yie
&bl ()
9ol 3 wodls @585 (391 s (oo sl 1ol i ! o
£ sl yg0)] Lauss dluols (glmodls o pupus b odlitol (Sl g5l
o Jlos e85 18 s g 420 3y90 Jits Uy dtran
Gl 3l oy 3l odlitad b P<e/ed oled g 5 (sylel
A alosl SPSS22
Lasly

Gldl g 5Sike S5 41 1) o ingoll (63,8 slo Shs ) Jo
ool @l G sl gl zex e e mde ol 5k
(P>+]+8) cutly amb @5 Shymgymld

A(n=Y ) b gagesl (63,8 sla S g —) Jga

Shro Bl ool Sibe ol
YA/YEY/ER (Jb) ¢
VEV/FEE/SF (120 solo) 48

DAIVERY (p5555) O™ 039

@ 0js) (SN 0395 as W

YYIVEYIY e
(520 &4 35 jplonalp S olS
YUSEYY S5 095 1 (459 !
(ool p55 552)
AT/ NAEY/Y 59 2393 2 o]

(il p 5 550)

B om )y xe olis a8 ol LS dtasen (5 9ej] (slaassl
JoSo b Ladg)ls Bpuae Cumdg 93 )5 (Sacl b Jgl 5 (JiSJs
Jo ol LAY Jsi2) )5 sz 00 b)) slayite )3 jatie O
Ol JaSo g loig)ls G pums Cumig 93y 53 yio Voo (sl 268, (e
P sy a) o JoSdb 0y9 Jl pae (S JBY )0 (b e

Sl ad o liseo gl b i O JoSe g baigls 8 pmae Cardg 93 )3 dimmod T y905] gl —Y Jgua



oo g g0 Voo Gl 3 Shos 0 g OT W oligs (RO JoS0 il 2yl )1 g (5399

search in Exercise lutrition

A &

p t A Ao 5o Curdg o
MN-E/LY RAPLEIE
Y Ve Ay Lodgls
AVVVEY/A AR Fo Yoo sl o
AO/AZY[5 ERAREH (43)
AR AL A e ol
AF/N YA g ;6
VWAEY/Y RN
-I¥va -\ —l5 Lodgls
W\ EA/S 5 S&y 6
SUS S 4yl
VWyEa/.y F5Sgh 1
.Is¥ —+/¥A — Iy sz o
WAENVE AR
VO YNV RN
oY .15 vV kigh 4, U Claio ClB s
VANFEE/ 0 g b ’ e
>
WEVWY/YY FoSdg8 B . .
Io¥o 1Y -vif i o (48l obye)
WY/ - £F/0 Sy 56
\YWA/SEV/A SoSgs 516
%5 ¥ Vo Losg)l> Claie g yoi LS
VVIVESIY AR ’ i 0P ) .
Fo Ve sl
VW MY ERAREH
-Iyss NAYS \AZ JRVER (o5 yroishee)
YWV /Aka/s Sy ;i
INAEZ VALY JoSdgs B
-I¥VE Ve .5 Lok yeu clud caleio oy, pH
- V/FF PEARH s @l2P
>
\E-4 SsSds
Jysa \ -I¥ s ol
- £5/A AR

Research in Exercise Nutrition, 20243 3(3): 13-23.



R

esearch in Exercise lutrition

\‘\I:I@

1Fe¥ Sl ¥ 0 3o pgu JUo/ (o3 59 45 30 g3

Slllas Ladk 5 05 @l Golol g (Jl ool b (YA YY) wles S

9 Phy9 ee p jaiie Ol JoSo ()35 51 e ol > (it

el L5 3y90 U5 0jg> 53 oy 4 <)

ol adlhe 3 (gl anpel 5 Jgtss 53 LES (ogad
s JsSys o 3 gp 53 i o JoSe Ghpan (s foiine 20
ooty oo b 8 s ) 3 i eaalie g
i & g colpuwl Als o & Jgtums s Hlid a8 aails oLl
b dglio ol jl i patie o Bpas Gy (205 colled
7 (V) ohlen g 53 gl 3 (V1) Cunl 03,5 s Losg )l
P ed HB s g iy Of JoSo Bpas wiin 5l
b (Ve) a5 odabite dininpj (o8))9 Culled (b It (195 )Lid
O Hlid ol ‘_')M?S FUERWHI 019;9 u\)im.m”.s Jb Qﬁl
a8 Dy Hlabd objye Callad p ) olKied Hlwgs Jd 4 (Jetuow
S ARSI BEENPE S TR
Ol gobs Sauber b B pas a5 Wl LS 35 (YA) o) Ken
455 )y Sbyd s s p 68l (g clld 5l S
55 de Slalllas 5 sl adlls clo asly Y, (¥Y) 505 (glsn
5 0 0 Selgiold § St (95 )L Sl el juie o
a5 (V) 295 (oo pllo 21,8l o lawgie il b culled g colyinl cdls
)I ool D90 Lgl.m@by:)i ughu » RN L)’I Ay )y sy 0 ).la.J
AT gy 4 23k (V1) Slomar (Solel s g (VF) S Jlas
s D) 5 sl plis s Lad 1) Gl e Sl
(Blas > 00,8 oolitwl Sagesl lgie a4 Mass" b Mes)S el
OS5y 9 Wl 218l b wiad o L 1y cuge il a7 Slllas
b o) Bile Jds 4l S opl il ouds plodl (o 48
M1 Lol Cois g i o Jo lyie 4 Bl nye
opmzmen (V0) Cunl 03,55 1y ye3 2148151 YL ly 93 00,8 oy yed
O fge Moy oS izl o,L3) (Yo¥Y) o Kan 5 Sompus,S
OSee 3)lse cnl (VF) )8 (65 )3 o9 )Lid el 6yl puiin
Orizped IS b s ol JaSe & o Gl 028 2
b duglie > 450 331 1> S5l 5 (sl sile 5 (059 2os
oo Yol (gl Cuwl S a5 (550 s il glite AT g 3,8
JoSa S oYk (slaoygd b g Clyi jde (ajed 4 (8559 2,8es

(YY) sl 5L

sk & Cuwl 0dgy HlAS 51 55 (gl pH O p Yleis] dlus oyl
PH i » sl juin ol JoSo Gpan ol adlas > oS

Research in Exercise Nutrition, 20245 3(3): 13-23.

P10 aiiz Olog S L lo me B #

JoSo Gpmo o 35y ] 5l (Sl pols imgly (sloasly (yizeon
PH 5 Jgtus o8 jlid iad e (sl oo p sl yaiiz o
S5 398 Gljee 425135 (JBg) 5 (JoSIsb 6 93 12 )3 )l
G JoSo Gpao pllin JIBg 5 JoSdd S 93 ym 5> 20 Ve
Olise (Jb pl b g beigyhy Gyas jl pipg duopd ¥-F dgis juias
Gl JaSo Brae 0)93 1> JI5g 5 JsSdsh 6 93 0 0 Lt S
5 gl 3135 5 39 S (5 s s & Loy Cond i
Ol JoSo Gpmo plSin (JoSUgh 095 1 5 (obipg Sl I g
Sladlae )3 59 Sl bdre sk 4 laigyly @ Cuns Haii
JoSo Bymo plSin 20 B0 v e 903l 13 03,5 nyad (B Ng> o)
VY Coomd > a2 )1 s odmlie (6)5 dxe gty ey O
pae oyl 5l i (YY) Bagd pimpw oy O @blus BT Jle
Syt bl JoSe yas olaj & by Slge 3Sla g
13 53,8 e biyy alled 3 b 4B A |, JaSa lSauS
Dy 04 ))S\LQ.C dgiby G iz uT J.o.io &S Sldlas =3
5 0k e biye culld ) B aid> WA+ b \De JaSa
OSLS gayp &S gl adllas p> cpizman (YY) b odalie (6 i
9 ol&}f Cllus slid 5, Sdas p (gduio il T D rol.’x.:] L5|45)>
g 55 (VoY) her 5 990 (M) a8l O 5 ol
b bl 3y gols Sl ol b () cusls (551 - +) Jlgyitl slis
Ol a8 Wy 5,155 (VoY) oh)Ken g L gy (ablie pols guis
Iy s 0)Slas g 0ol (ials” 41, 5Ls o 1) (gilen (o500 abia juiss
ol g (V7)) ohlen 5 ol diwly el 3 (V) e 290
Ol JoSo Bpas jl smy jio W0+ v 190 3,Slas &S Wby dois
o9 > Lol el g 2g JB sk 4 s

(VF) wis oanliie (d9u0

o Yeoun

il (Sl o & sl Son jatix OF JoSe Bpan gl
Sty (V) o idge)] Cupmiz g (Y0 ) (pae i joo (1) 0,3
Ol JSs a4 Ol oYL e sl s, 5o il ani
593 b dulie 3 1) 3)Sdas Cunl (s (St Jge (oo AIY) jaiix
(VO) iz gy il 386 4 (wliis Jgo (o ¥/YV) ©lyid lawgio
odabine 3o (VoYY) Lo 5 Jo5)l adllas 13 990 cpl @ 4
Slgige s oolaiul 3y90 (59 culled JSTgn (b 1)) 250
Py Gl & o)l oy Jlanl ol il @l (B pee Sl
& Gl wligs shcoliul b )Se glacd pul 58l Wl o0
S5 9 93 Al S sk 4 935 g 5 s PCT
5 olisS sl s 3] oolizl b lllas Lo diuly pem )3 (YY)

sdaliia |y jatie Of (licsipl @Il el syl (slaoygd



cee 9 g0 Yoo 6L O Slos 3 ywid> OT W 0ligS (RO JoSo pili 1yl )10 9 (53959 @

esearch in Exercise lutrition Y. &5

13,98 9 S

G903l 5 JEAS CS b oy 4 im0 US> Jelse den
e Jom S5 JoS p yime sl

&8le 2,

ol Uil b daly )3 (Ble DL 495 g dllie cpl Bty
L5l

&lo

[11  Eroglu MN, Vatansever S. The Effect of
Different Doses of Beetroot Juice on
Exercise Performance: An Experimental
Study. Turkiye Klinikleri Journal of Sports

Sciences. 2023 Sep 1;15(3).
https://doi.org/10.5336/sportsci.2023-
95613

[2] Moreno-Heredero B, Morencos E, Morais
JE, Barbosa TM, Veiga S. A Single Dose
of Beetroot Juice not Enhance
Performance during Intervallic Swimming
Efforts. Journal of Sports Science &
Medicine. 2024 Mar;23(1):228.
https://doi.org/10.52082/jssm.2024.228

[31 Moreno B, Morencos E, Vicente-Campos
D, Munoz A, Gonzalez-Garcia J, Veiga S.
Effects of beetroot juice intake on
repeated performance of competitive
swimmers. Frontiers in Physiology. 2023

Jan 10;13:1076295.
https://doi.org/10.3389/fphys.2022.107629
5

[4] Hogwood AC, Ortiz de Zevallos J, Kruse
KE, Buckley M, De Guzman J, DeJong
Lempke A, Weltman A, Allen JD. The
Effects of Inorganic Nitrate
Supplementation on Muscular Power and
Endurance Across the Menstrual Cycle.
Journal of Applied Physiology. 2024 Oct
17.
https://doi.org/10.1152/japplphysiol.00323.
2024

[56] Hogwood AC, Ortiz de Zevallos J, Kruse
KE, De Guzman J, Buckley M, Weltman A,
Allen JD. The effects of inorganic nitrate
supplementation on exercise economy
and endurance capacity across the
menstrual cycle. Journal of Applied
Physiology. 2023 Nov 1;135(5):1167-75.
https://doi.org/10.1152/japplphysiol.00221.
2023

[6] Benito PJ, Alfaro-Magallanes VM, Rael B,
Castro EA, Romero-Parra N, Rojo-Tirado
MA, Peinado AB. Effect of menstrual cycle
phase on the recovery process of high-
intensity interval exercise—a cross-
sectional observational study.
International Journal of Environmental

Research in Exercise Nutrition, 20245 3(3): 13-23.

JLid S5l o STcuslis Jgl 9 (JsSdgd 5 93 2 53 )0
O oS Gy plSin ji0 Vov sl Clate B oy 3lass
2 gy b awlie o YU cud b by culled Jozd gao)d
& (YV5) hlSen 5 25508 ¢ puizman (YY) b S gt by i
5 Lials @ e e Ol JeSo Gpae 45 Ndwy 4 o
(Vo3Y) hSen g jis sian (IF) 2950 )i S5 lje 9 (SHide
b5 50 dlae (Sboy el el jas Ol Gyae a5 3l o) 5
SIS b Wlgi e L (S5 e aSh) 4 drg L L(A) 15 il
cage b lys g (g3 lis ials 03,5 olyen (Sjgle b )L
ool g lly ol 5 (YY) sse i Sy pliee ialS
im0 Voo elid ko (B lys S il adlas gl
IS 4 JgSdsh 0y )3 ledg)ls & s jatiz o JaSo by
sl ools g eS b preps IS 4 JWe) )90y 5 Jb me
J> 4 &Sl 395 peads blasl bl <8 (Lo 4 bgye
2 celpl B (s o slod Bl g (gl il Sl
ol Gy el Mo o YV XF) aoipe 11 U5 5
Eyoge ol pol adlllas )3 an3 )18 553 (36 v |y (o559 culled
a5 s s patin o JaSe 8,36 olge 5l S Yians!
Se 3 (VeNY) e g Sloj Al (JoSidod 5y yie Ve sl
5 obrs p 6l i O JoSo o8 wiih lsie ()90 dlio
05 oS eS8 ) bl Lol o)l loye p3 ehs 4 (B 0309y
Syp0 Sy it 4 Slillas ST el ol b Bl Sglite Wy
2 (V0] i pei ol B s 1 patie o JoSo 5l 6yl e
Ol Bpas oloj g b idge]] (uyed alilo & sy 5l 4 S
ol 3 i Sllas &l e e a3l fge diej cul ) N
Gl ol adlas (b el egeoe M s
Jw.ub odg )If)ﬂ J¢91> CJL’L’ » ol USAA &S S u.:L&ww.\5..\>u
3 kel Gl ol degl 3ol e Ol g aiges il dlaws Jolis 48
G 58 JES pie 5 olb s sl sl Sy o Y

g b idgeil (Jlg) 5 (29 bulpd A8l ool3e (sla pite

S 5 Aol

BIJeSe dy (o S5 4 Sl Giagh s elely g 5
Wb b e Ve s 0 Slee ol jaie O ©ke oS
5 s S ol LialS Lol 3yl Sach s Gilises (glajl
PP 0)93 3 ohug 4 yed e b gl Clae B bys
s ) 3 o 55 8 o 5 b A3ty 58 el 5
Gl 503 yinS g iy Sligins plool 4 baio


https://doi.org/10.5336/sportsci.2023-95613
https://doi.org/10.5336/sportsci.2023-95613
https://doi.org/10.52082/jssm.2024.228
https://doi.org/10.3389/fphys.2022.1076295
https://doi.org/10.3389/fphys.2022.1076295
https://doi.org/10.1152/japplphysiol.00323.2024
https://doi.org/10.1152/japplphysiol.00323.2024
https://doi.org/10.1152/japplphysiol.00221.2023
https://doi.org/10.1152/japplphysiol.00221.2023

Y\D@

R\

esearch in Exercise lutrition

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

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Estevan MC, Herreros PV, Garnacho-
Castano MV. Effects of beetroot juice
supplementation on cardiorespiratory
endurance in athletes. A systematic
review. Nutrients. 2017 Jan 6;9(1):43.
https://doi.org/10.3390/nu9010043

Arnold JT, Oliver SJ, Lewis-Jones TM,
Wylie LJ, Macdonald JH. Beetroot juice
does not enhance altitude running
performance in well-trained athletes.
Applied Physiology, Nutrition, and
Metabolism. 2015;40(6):590-5.
https://doi.org/10.1139/apnm-2014-0470
Zoughaib WS, Fry MJ, Singhal A, Coggan
AR. Beetroot juice supplementation and
exercise performance: is there more to
the story than just nitrate?. Frontiers in
Nutrition. 2024 Feb 20;11:1347242.
https://doi.org/10.3389/fnut.2024.1347242
Richards JC, Racine ML, Hearon Jr CM,
Kunkel M, Luckasen GJ, Larson DG, Allen
JD, Dinenno FA. Acute ingestion of
dietary nitrate increases muscle blood

flow via local vasodilation during
handgrip exercise in young adults.
Physiological reports. 2018

Jan;6(2):e13572.
https://doi.org/10.14814/phy2.13572

Pinna M, Roberto S, Milia R, Marongiu E,
Olla S, Loi A, Migliaccio GM, Padulo J,
Orlandi C, Tocco F, Concu A. Effect of

beetroot juice supplementation on
aerobic response during swimming.
Nutrients. 2014 Jan 29;6(2):605-15.

https://doi.org/10.3390/nu6020605
Lowings S, Shannon OM, Deighton K,
Matu J, Barlow MJ. Effect of dietary
nitrate supplementation on swimming
performance in trained swimmers.
International journal of sport nutrition
and exercise metabolism. 2017 Aug
1;27(4):377-84.
https://doi.org/10.1123/ijsnem.2016-0251
Julian R, Hecksteden A, Fullagar HH,
Meyer T. The effects of menstrual cycle
phase on physical performance in female
soccer players. PloS one. 2017 Mar
13;12(3):e0173951.
https://doi.org/10.1371/journal.pone.01739
51

Hashimoto H, Ishijima T, Hayashida H,
Suzuki K, Higuchi M. Menstrual cycle
phase and carbohydrate ingestion alter
immune response following endurance
exercise and high intensity time trial
performance test under hot conditions.
Journal of the International Society of
Sports  Nutrition. 2014  Dec;11:1-1.
https://doi.org/10.1186/1550-2783-11-39

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Research and Public Health. 2023 Feb
13;20(4):3266.
https://www.mdpi.com/1660-
4601/20/4/3266

Olsson H, Al-Saadi J, Oehler D, Pergolizzi
Jr J, Magnusson P. Physiological effects
of beetroot in athletes and patients.
Cureus. 2019 Dec;11(12).
https://doi.org/10.7759/cureus.6355
Hemmatinafar M, Zaremoayedi L,
Koushkie Jahromi M, Alvarez-Alvarado S,
Wong A, Niknam A, Suzuki K, Imanian B,
Bagheri R. Effect of Beetroot Juice
Supplementation on Muscle Soreness
and Performance Recovery after Exercise-
Induced Muscle Damage in Female
Volleyball Players. Nutrients. 2023 Aug
28;15(17):3763.
https://www.mdpi.com/2072-
6643/15/17/3763

Garnacho-Castano MYV, Pleguezuelos-
Cobo E, Berbel M, Irurtia A, Carrasco-
Marginet M, Castizo-Olier J, Veiga-
Herreros P, Faundez-Zanuy M, Serra-Paya
N. Effects of acute beetroot juice intake
on performance, maximal oxygen uptake,
and ventilatory efficiency in well-trained
master rowers: a randomized, double-
blinded crossover study. Journal of the
International Society of Sports Nutrition.
2024 Dec 31;21(1):2373170.
https://doi.org/10.1080/15502783.2024.237
3170

Zamani H, De Joode ME, Hossein IJ,
Henckens NF, Guggeis MA, Berends JE,
de Kok TM, van Breda SG. The benefits
and risks of beetroot juice consumption: a
systematic review. Critical reviews in food
science and nutrition. 2021 Mar
9;61(5):788-804.
https://doi.org/10.1080/10408398.2020.174
6629

Ferrada-Contreras E, Bonomini-
Gnutzmann R, Jorquera-Aguilera C,
Macmillan Kuthe N, Pena-Jorquera H,
Rodriguez-Rodriguez F. Does co-
supplementation with beetroot juice and
other nutritional supplements positively
impact sports performance?: a systematic
review. Nutrients. 2023 Nov
19;15(22):4838.
https://doi.org/10.3390/nu15224838
Wootton-Beard PC, Ryan L. A beetroot
juice shot is a significant and convenient
source of bioaccessible antioxidants.
Journal of functional foods. 2011 Oct
1;3(4):329-34.
https://doi.org/10.1016/j.jff.2011.05.007
Dominguez R, Cuenca E, Maté-Munoz JL,
Garcia-Fernandez P, Serra-Paya N,



https://www.mdpi.com/1660-4601/20/4/3266
https://www.mdpi.com/1660-4601/20/4/3266
https://doi.org/10.7759/cureus.6355
https://www.mdpi.com/2072-6643/15/17/3763
https://www.mdpi.com/2072-6643/15/17/3763
https://doi.org/10.1080/15502783.2024.2373170
https://doi.org/10.1080/15502783.2024.2373170
https://doi.org/10.1080/10408398.2020.1746629
https://doi.org/10.1080/10408398.2020.1746629
https://doi.org/10.3390/nu15224838
https://doi.org/10.1016/j.jff.2011.05.007
https://doi.org/10.3390/nu9010043
https://doi.org/10.1139/apnm-2014-0470
https://doi.org/10.3389/fnut.2024.1347242
https://doi.org/10.14814/phy2.13572
https://doi.org/10.3390/nu6020605
https://doi.org/10.1123/ijsnem.2016-0251
https://doi.org/10.1371/journal.pone.0173951
https://doi.org/10.1371/journal.pone.0173951
https://doi.org/10.1186/1550-2783-11-39

cee 9 g0 Yoo 6L O Slos 3 ywid> OT W 0ligS (RO JoSo pili 1yl )10 9 (53959 @

esearch in Exercise lutrition Y Y

[29]

[30]

[31]

(32]

[33]

(34]

(35]

exercise performance responses to nitrate
supplementation. Medicine and science in
sports and exercise. 2015;47(8):1643-51.
https://dx.doi.org/10.1249/MSS.000000000
0000577

Thompson C, Vanhatalo A, Jell H, Fulford
J, Carter J, Nyman L, Bailey SJ, Jones
AM. Dietary nitrate supplementation
improves sprint and high-intensity
intermittent running performance. Nitric
Oxide. 2016 Dec 30;61:55-61.
https://doi.org/10.1016/j.ni0ox.2016.10.006
Perez JM, Dobson JL, Ryan GA, Riggs AJ.
The effects of beetroot juice on VO2max
and blood pressure during submaximal
exercise. International journal of exercise
science. 2019;12(2):332.
https://digitalcommons.georgiasouthern.e
du/etd/1642 /

Carriker CR, Rombach P, Stevens BM,
Vaughan RA, Gibson AL. Acute dietary

nitrate  supplementation does not
attenuate oxidative stress or the
hemodynamic response during
submaximal exercise in  hypobaric

hypoxia. Applied Physiology, Nutrition,
and Metabolism. 2018;43(12):1268-74.
https://doi.org/10.1139/apnm-2017-0813
Wylie LJ, Kelly J, Bailey SJ, Blackwell JR,
Skiba PF, Winyard PG, Jeukendrup AE,
Vanhatalo A, Jones AM. Beetroot juice
and exercise: pharmacodynamic and
dose-response relationships. Journal of
applied physiology. 2013 Aug
1;115(3):325-36.
https://doi.org/10.1152/japplphysiol.00372.
2013

Levitt EL, Keen JT, Wong BJ. Augmented
reflex cutaneous vasodilatation following

short-term dietary nitrate
supplementation in humans.
Experimental physiology. 2015 Jun

1;100(6):708-18.
https://doi.org/10.1113/EP085061

Clifford T, Berntzen B, Davison GW, West
DJ, Howatson G, Stevenson EJ. Effects of
beetroot juice on recovery of muscle
function and performance between bouts
of repeated sprint exercise. Nutrients.
2016 Aug 18;8(8):506.
https://doi.org/10.3390/nu8080506

Kordi MR, Salimi Nahrsolduz M,
Hooshmand Moghadam B. The effects of
beetroot consumption on blood pressure,
heart rate, perceived exertion and the
speed of running in young female
athletes. Scientific Journal of Kurdistan
University of Medical Sciences. 2020 Sep
10;25(4):79-92 [in Persian].
http://sjku.muk.ac.ir/article-1-4615-en.html

Research in Exercise Nutrition, 20245 3(3): 13-23.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

Bradley PS, Bendiksen M, Dellal A, Mohr
M, Wilkie A, Datson N, Orntoft C, Zebis M,
Gomez-Diaz A, Bangsbo J, Krustrup P.
The Application of the Y o-Y o
Intermittent Endurance Level 2 Test to
Elite Female Soccer  Populations.
Scandinavian journal of medicine &
science in sports. 2014 Feb;24(1):43-54.
https://doi.org/10.1111/j.1600-
0838.2012.01483.x

Murphy M, Eliot K, Heuertz RM, Weiss E.
Whole beetroot consumption acutely
improves running performance. Journal
of the Academy of Nutrition and Dietetics.
2012 Apr 1;112(4):548-52.
https://doi.org/10.1016/j.jand.2011.12.002
Kelly J, Vanhatalo A, Wilkerson DP, Wylie
LJ, Jones AM. Effects of nitrate on the
power-duration relationship for severe-
intensity exercise. Medicine and science
in sports and exercise. 2013 Sep
1,45(9):1798-806.
https://doi.org/10.1249/mss.0b013e31828e
885¢

Shannon OM, Duckworth L, Barlow MJ,
Woods D, Lara J, Siervo M, O'Hara JP.
Dietary nitrate supplementation enhances
high-intensity running performance in

moderate normobaric hypoxia,
independent of aerobic fitness. Nitric
Oxide. 2016 Sep 30;59:63-70.

https://doi.org/10.1016/j.niox.2016.08.001
Hoon MW, Jones AM, Johnson NA,
Blackwell JR, Broad EM, Lundy B, Rice
AJ, Burke LM. The effect of variable doses
of inorganic nitrate-rich beetroot juice on
simulated 2000-m rowing performance in
trained athletes. International journal of
sports physiology and performance. 2014
Jul 1;9(4):615-20.
https://doi.org/10.1123/ijspp.2013-0207
Grosicki GJ, Flatt AA, Cross BL,
Vondrasek JD, Blumenburg WT, Lincoln
ZR, Chall A, Bryan A, Patel RP, Ricart K,
Linder BA. Acute beetroot juice reduces
blood pressure in young Black and White
males but not females. Redox Biology.
2023 Jul 1,63:102718.
https://doi.org/10.1016/j.redox.2023.10271
8

Wylie LJ, Bailey SJ, Kelly J, Blackwell JR,
Vanhatalo A, Jones AM. Influence of
beetroot juice supplementation on
intermittent exercise performance.
European journal of applied physiology.
2016 Feb;116:415-25.
https://doi.org/10.1007/s00421-015-3296-4
Porcelli S, Ramaglia M, Bellistri G, Pavei
G, Pugliese L, Montorsi M, Rasica L,
Marzorati M. Aerobic fitness affects the



https://doi.org/10.1111/j.1600-0838.2012.01483.x
https://doi.org/10.1111/j.1600-0838.2012.01483.x
https://doi.org/10.1016/j.jand.2011.12.002
https://doi.org/10.1249/mss.0b013e31828e885c
https://doi.org/10.1249/mss.0b013e31828e885c
https://doi.org/10.1016/j.niox.2016.08.001
https://doi.org/10.1123/ijspp.2013-0207
https://doi.org/10.1016/j.redox.2023.102718
https://doi.org/10.1016/j.redox.2023.102718
https://doi.org/10.1007/s00421-015-3296-4
https://dx.doi.org/10.1249/MSS.0000000000000577
https://dx.doi.org/10.1249/MSS.0000000000000577
https://doi.org/10.1016/j.niox.2016.10.006
https://digitalcommons.georgiasouthern.edu/etd/1642
https://digitalcommons.georgiasouthern.edu/etd/1642
https://doi.org/10.1139/apnm-2017-0813
https://doi.org/10.1152/japplphysiol.00372.2013
https://doi.org/10.1152/japplphysiol.00372.2013
https://doi.org/10.1113/EP085061
https://doi.org/10.3390/nu8080506
http://sjku.muk.ac.ir/article-1-4615-en.html

Yy

search in Exercise lutrition

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

performance. Clinics in sports medicine.
2005 Apr 1;24(2):e51-82.
https://doi.org/10.1016/j.csm.2005.01.003

[36]

[37]

Yazar S. The effect of menstrual cycle
phase on exercise capacity measured by
treadmill exercise test. Turkish Journal of
Sport and Exercise. 2015;17(1):12-5.
https://dergipark.org.tr/en/pub/tsed/issue/
21507/230702

Constantini NW, Dubnov G, Lebrun CM.
The menstrual cycle and sport



https://dergipark.org.tr/en/pub/tsed/issue/21507/230702
https://dergipark.org.tr/en/pub/tsed/issue/21507/230702
https://doi.org/10.1016/j.csm.2005.01.003

