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Abstract

Background and Purpose: Red beet juice is a rich source of nitrate. Nitric oxide has the ability to stimu-
late vasodilation; Which increases blood flow to the muscle. Due to the involvement of aerobic and anaer-
obic systems in karate, the aim of this study was to investigate the effect of red beet juice on aerobic and
anaerobic power of karate girls.

Materials and Methods: For this purpose, 10 club-level female karate players in the black belt catego-
ry, two and three, were voluntarily studied in a cross-sectional, randomized, double-blind study. Subjects
arrived at the gym at 7:30 a.m. and rested for 90 minutes after consuming red beetroot juice (100 ml) or
placebo (blueberry juice) and taking the test at 9:00 a.m. First, 10 minutes of dynamic warm-up including
walking and stretching movements were performed, then 4x9 test, RAST test and finally karate aerobic test
was performed. In this aerobic test, the subjects guarded the punching bag consecutively. They were mov-
ing like a real combat during the recovery. The test ended when the subject was no longer able to continue
the blows. In this case, the time was kept constant and the obtained number was recorded as fatigue time
and test stage. Three minutes of active rest were determined between each test. After one week, the groups
of subjects were transferred and the mentioned tests were performed again. Statistical analysis was reported
using paired t-test and SPSS software version 26.

Results: HFD The results showed that with consumption of red beet juice compared to placebo maximum
power (P = 0.014), minimum power (P = 0.025), average power (P = 0.011), fatigue index (P = 0.022) and
Speed drop index (P = 0.020) improved significantly in RAST test. There was also a significant decrease
in agility test time (P = 0.039). But there was no significant difference in karate specific aerobic test (P =
0.099) and perceived exertion (P = 0.685).

Conclusion: According to the results of the present study, consumption of red beet juice is effective in
anaerobic performance and agility of karateka. But the amount of change in aerobic performance in the
special karate test was not significant. Therefore, according to the results, it seems that consuming red beet
juice can be useful for these athletes.

Keywords: Red beet juice, Nitric oxide, Fitness index, Karate.

How to cite this article: Hashemi fard E, Ebrahimi M. The effect of acute consumption of red beet juice
on aerobic and anaerobic power of amateur karate girls. Journal of Sport and Exercise Physiology.
2022;15(3):102-111.

*Corresponding Author; E-mail: mebrahimi@semnan.ac.ir
DOI: 10.52547/joeppa.15.3.102

Received: 26/09/2021 Revised:01/01/2022 Accepted: 09/02/2022

YoV



4 S E P S Salled g (5559 (Sig g id Ayl
e\\rj\" M=oY (sloaziuo /T oylouid /10 6y38 /1Fe) jusls

S1a8y> e LA i S3led 2 9 Slep Bl 2 0y8 yusie ST ols o il

"ol e 3,8 caiile lol agl!

u‘)_vl (QLZ.o.w ‘QLM oKislo t‘5ll.~«.l‘ P?l‘c 3uSlisls (‘5:1';)')3 P51.C 05;

Gnv-bs)é Jlio oS
ly Boye oo olaS S5m0 bilgs Sy duanS T el il 51 a8 aie 0,8 jatie Ol : B0 g dinn)
02295 Slsp s 9 Slgp ol G352 1153 0 A5 L 09t 0 ke 40 9> Ol il e aS 010

92 Bl ol ilga 2 9 ilep OleS a3 iz QLS oy ol Girgi sl Sae Sl
SGo asldbbgls a9 90 (lo (S asyeS 80 50 2L prlas Basl IS 120 Ve jglacs s i sbgy g Slgeo
339 Il e 53 geme diBo ViYe el Loly Lo Soge3l 030 oy 595590 5  SDobas gl it dalllas
oyl aiBs o (ausl Jle; Ol Ladgylo b (i e Voo) j0,8 jatie Ol o 1 s g 9058,8 as g
iS5 g oy oy el gy 50,5 0,5 adids Vo lacul 058, Sy eesl ) pero sl ol 5 05,5
Sile G950 - Ll SIS 859 (5l Cigmail Ll 58 5 iy gl P38 gyl a5 o Lol
20 88lg (5550 S atile bl ey 50 . 0585 0 3y el jo |y uSe dnS a0 Jlgie by Lo S0l
Ol g (ral )2 095 Doy dslal a 5016 ;500 Sogail a5 el o Lk (Sl gl - ad0g S L
aw Lo ygal 5 p1aS o o oct oS gyl dlo e 5 (S oy odalcwsds sae g sais ansls a5 ol
6uQ9A}TTOA_?LA5 Baes Lral> LE’"?"’)’T Sloog,S aan SO cend o os Blad Jled el il 4 do
St G Y i SPSS 3l 5 st a3l sl L (gl bty b ool 55
Olss J8las (=P o/0)F) diin (g Ladgylo b dnlin )0 50,8 juia> QTJ).,M L as ol las gols :aals
Oj.a}T)Q (P=e/oVe) Cops Bl asli g P=e/oVY) S adli (P=e/oV)) (lgs 1SSl ((P=e/oY0)
(P=e/o¥) FxA ol (905l ol 50 (gyloline LiodlS pizad ol 4Bl 09 (6)loLine ;3 b4 RAST
saalie P=o/FAL) ,L28 S50 Gylie g (P=0/089) a5L1S 8529 (3la0 g3l 50 (5 loline cglas Lol .o oualine

5 Silo s 9y Shae 39 50 sl (pSlae ja)d paiiz Ol Bpan ol mgiy ol 4 a5 L i S S azd
429 b 09 etz (L 809 gl )0 (S3lo 0y Shas 50 i lakie dizpe caal S5 LalSwil S (Sol
b e Oy ol sl WSl 0 0 yatiz ol a0y liias ol o

ST ol Bahl  Slomar (Sobel pazle a8 juiiz ol igauls slaejly

mebrahimi@semnan.ac.ir bl ¢ Jokuns 0dings
VFeo /N/ Yo s gl VFeo /N /Wi stol g 2ol VFeo /oY /0¥ sl g

VoY



¥ oylos /10 0y93 /VFo) 5l

S cadlad g 45559 (S590gurd i

LS 5LsSes) LgmgySae cadled )0 it (pizeen
AWY) Gl sas Jase o 4o olpns o
5155 0 45 g A G A5 sy s S pimon
Sl Sloygn Jobo oS s ]y lde slacl s o
8)99 S0 (1A) Digis oo (S oS o) yo Lol s 4
Sl ;o ity S Sl Lol jan oS Y sb
ol i el a5 08 paias |y caolus Las
Iy Jobow slocuuly SMac Siws g oo il
A08) sl acals ol ends
ol SO blgs Jdoas NO) S5y 0S|
ol (359 Adis laastie A¢5 350 (§9ye (A
Lo 4™ 000,S o0 S8 Glaseislo « ol 51 e . (1Y)
a5 cowl iyl Jl GelaST Gyl 5INO sloul o,
B NOS) 5L wNO (sla oyl 51 slodlgils Lawgs
L-arginine -NOS-NO ;e (lgucds 45 (355 o0
US4 NO slol js - (VD) 05 0 AL
(asdS das s o (Jls ol b (Vo) ccwl anly
aS Cowl oot S NO - copns - Olns e SO
O (YY 1) CewINOS oS 05 (S | Ll 5o
3ol (219 w2y Brb 5118 oo (rizren L]
QS by |y copd g Ols Gaias des 5l Slouiw
Silep 2 sLaySt hwsihog Sl o2l (7T
3B e (VF) 06 o0 Jood Coyid an plas o
J=ad NO a0 ouse 5o el 1 Sow Loy yis o]
(V) B9 o 93 (50,5 3ylg Lol yins Lol caigss
Ol Jlg Sliios i ol & 4z g L ien
Slacie 5 b ol i35 0, 5o 10 3gago Ll S el
SUasl Hley o b el joas Ol JoSo  Bras j90
(Bran iy Ol (i Olalllas ;o ped sl A
QFJ—A.JL}w Yoo 9 Y¥o ¥Yo ¥0 (Yo (Doo (\Fo 9 Yo
AY) 0 3, Sas Sgrty o Dlidod By 0 AS
AYY-YA) ozl Jols s0sty (B 50 9 (YY-YO
Vo sl oS ladie 35290 slo sl 4 azgi L
sl 3929 OS99 Ses 5o (6,30 1 e
fome2d o0 plosil ) dslllae ool o] Lo Voo a0 Lila g
)|WJWQQ°MI.’)WUTJ).«MW)Q
A g ladio it [ 090 5Lel s o35
Al as az g b asdl o Blasl Byan 5l oy el
5 Ll 55y AShS (9 dity 5o ladllae yriey

dodio

sla plal shlo YU waa U ol casllS )9
cdale YU wis 8 Solel (1) el S e
S 3> L ATP-PCyve §oyb 5l —iolosS]
Oyl gylail slapladl (SCaJoSIS olKiws
50 Sdgole Lol L ablie gl SSLg 8
Azt ol 4o ol Kiogis (V) ccwl oY o))l Jobo
slwgcdgw 3l 6 Yb wsye a0 al)lS aS Wlowuw,
it aSYL plosl 1 LalSasl 15715 o )ls 5L (s5l92
oals plis wlidsd uzeed (V) WS o ool
ol s +(4r095) 03500 2B oo 53 45 e
Oiled S3la o AYV/ALD/ N s5la sk 5l (55,0
sl arls sl glan g )b iow sl () el
oolawl (Swsd 4 o, oley asle oo
slegilsl slol sl sy ol 5o 09t
829 Silso il 3l e (ped sLaslo)hd yo 5 ol
T3)) oladss g SRR S oolasw! (KSAT) 4_,|)l§
B0 LaSeiSS 0l 9 (=Ll Jlodigans
a5 L (V) 0Lg cainy oyl 50 (7 ¢ 0) Slouis 3Syeie
329 Silge iolesl Lol (glen a8 byl 4
Lo ST 55 60,08 5l oolisal L olo slpais 1) asl)lS
o=l ol cape sanas las a5 il Jobo 5o
Slas ccwlools las eyl ol -l g 81l
19555 (293 i (g 5 llae Ll e LB
hE OBaS e il cnls 2l sl 5 o
5 el oS (sl 3l Lo 5l ()b

oly )3 dgpo 4 a5 wlesls Hlas |y wlis GaeolisS
Gylgwa 50 (V) (SLBB (Vo) Hangs «(A) o8,
Do J=e25 g (VF) 9uuleST (1Y) 65k puitas (VYY)
don (Jlo ol b ogi o baupe (10) pasacs
OB . (17) asloslas s 8,Sles )0 (6 Ko
borss Sl Oladd (ogai ol (plaars ) wlalllas ol
Slagwl jo ey Jols o)lso ol aslos S = e
aS Cewl o8 ol (HBULSES, s s jo (69,8
oy 90 Sl (5o YU il pas L ansa o8003
Sl L eaualb aslo 5L (g g il an lde

o



o2lplg 08 cesle wlolu

b 15" 51,15 o 0 Shac 5 0i

095 Olgieds pi Lo Soge)] dad 4S5 5ba o
99 S (g ‘u,u_’Ln)T 05)5 u|5_..c<x.: ~ 9 J)_...S
QS oSG 1y ool pgs dods aui iy Soge;l
Iy Sioleyl a5 slosuSes, s cotn glaosls ol plo
s asd S s o Jdsdgdasied gl case,S eSS
BB (oo s (Sl p)lse oo apdss oy,
Ladgylo Byme 5l o (Sl S Lol 5 992 Joos
o9yl Job yo Laslaygy Jlgs.ols las ou)ls8 |l
o Vi¥o el 1o Lo Sogejl 45 8¢ JSiripmas
5805 Jol die )0 S0 g ez 5 b 5o
AD0gs 03D s.;L?u.:‘ $9$Laa Oy dy 45)_&4 93 Jj‘
oo sl b jloaey G Sigsy - bas (ge)]
L eyt 5l oo Voo (55l a5y Ledg lo Ly
Lo osiySiygeil 45 (9200 <0, ajof c0g2 sl U5
okl U Lagl 2l lamxe 5l Lo gogeyl 5
9y 8l S jedareds caialas o ey
oamidngd slo gl o Sane S5, (e Sogeyl 5o
Lo soge)l 5 aido V0 Jgb ,0 045 cody 0B
Grae |y Laigyle b o of sles ot arwlgs
el oy el o g celn SO 5l o oS
(aaS g (cages 53,5 0,5 addo Ve lanl e
plosl (iSOl clawgio o L ag99)
oyl 4888 dw FxA gl lal e 23S
58 9 Jlad colpwl a8 s aw RAST (gl ¢ JLad
S5y w38 oLl Sl $0g slse el e
At bgysue Lo wgi RAST g $x4 (g5 dlols ()
Labgse slawl ;o os arwlgs Lo Sogeyl 5l s
3o )l S50 Ole oS £9,5 ) 095 Gangs
sladass Yo Luliie b aSllS 8529 (55190 o9s3] L
preere g_j Jj‘ dss_;;.é.(b)é as Lg“_,’_Sojnj RUSWI R V3 8
0,5 Bran Lasgyls pgo dan )0 (390 00,5 (8, ae
5 4B S0 el dalr po rpogagl 0l 3

090 b La Sogail Lasgls L joyd jui Ol yas
Al g5y cdlae  aitS wlS, > sloul g ol
Sy (oly Olae s 5 dw ol
28 bl g 890 9 ety (g Oh lex
9 (Solo i sl 45 Fxd gyl lal
A s - Sso0b g Ao (55 (ylay 9 990

M_Q; laL?u‘ f")Tu“S) o‘) JALM: «JL:.Q u}‘).a_w‘ 48,8

9 (YF) (oal ol (YY) (Ssilie slagygeyen
O3S g 483 alosil (Y0) (—biglansed slaasLa
Ohtsys 55y 308 yosiz ol il ogas 5o (i
$9) il ydan (rrizen a8 S5 el Lalswsl) S
sy Sae b iaghy ol el 00 50055 plo e
Slom 0,Shoe Jalge 508 j0ie Olol> Gpas
2 Codibae (i lun Gl Olg Bl (laso

35 plol b9 slacul,

OR93 95

s Polas gk yol> feagh byl Sladiged
plaslSyags 5 ablize gy Laig)lo L o Jyus
89) )0 (PEBl s jo Bashls a9 10 83
iz ol o aslidbgls a5 90 (ls (St aiyeS
la sy o Jlaal Jol ddspe jo L00sS S
55z 3,10 a3 sl a5y wledbl g, S5yl
sobiteds ot 0ls o o ol  (tmgiy plo!
delitnny Lo gogejl (gmmyais cpnig 5l L
L Lo gogejl G 5 0o ol Stingsy b
slacban i alfT5 asbionls, 45, JaSi 4y az g
o2l ogl ASeS ESs B )0 (Ghagh
9 =08 Gl JoSe Byan I Lot dogi Lo S50
slegls b leadgpnl g LacSiisn ool Jols Lagyls
3l spd S lssg S sadgylind Cledlas
50l (25 Ay S patiz) Sl slalis
Sslys (sn ol g oS (5 o il cplian!
Oy 3l ai anulys OUT51 5 85 1,8 L Sogel
ol Heeyl 3l oo celw VY Wl o slalic
oridlS 53,95 51 o anwlgs La oyl 5l ioan oS
9l sl gyt L Guslol casgtlas jloslinl g
Y skl b pmaeSa s asle 6pShas sobls
VY (5598 slagryes sl 3l 5 Ggail sl i el
3 sy sl aS (5lo0s3 Ggalsl Lt el
597 99 31 S AL wlpyes (pslas Jols romgiy
9 S5l (HBam el slaslen il casia 5o
slog,ls Brae 15,55 (c2b glocal prals ...
Bpas 5 Sabgmlnd 5 ol g (Seigm Sl

O 00 lde sle foSe
Lo gogejl Gz ool 5o 1Rl Sl gy
oS (120) (39451 09,5 90 ay ol &y 00y

Yol



¥ oylos /10 0y93 /VFo) 5l

S cadlad g 45559 (S590gurd i

Lo s0sa3l (sl plg (sl 1052 elad lgiss (ceadle)
o3l ol sl plap g 9 (red £9-0 Ol 59
O Jlgie Slpo Lo Sogejl 090 Lo o)l oyl o)L
L dopo codyias «(0)18) glds el jo |y uSe dsS
sl gl sy ol e plol sl L L s
JLdne colisl) wog S o jo 28ly (5,0
UL OVE U VART [ PRV YORPSE IR IE )
9> 45 Sdngh by £ bge (ol ot 0 |2
39051 45 el oo BLL (Sley gl ot 3yl
sebds 4SSl b o wlps dualol g j0l8 Ko
Ol o sl 0529 Lo SuSS @ja 8 talS sl

Oley saulecwsds sae g arsls a5 el ley &ygo

axsl ey
o ViF
" a3 ¢ 8o 3ludl
sl Las| eiercosedl kol oSzose ha| BmotSeS L
KSAT RAST x4 b PEREN 03y el
W I FRICpReTEa|
o ViY

O3 198 Jolye N S

Silgp 2 OlsS G sl LRAST Ggejl (509!
35555 (sl yieles iy Sty s e YO 2o
O 90,5 oyl asliNe oo 4 el (slyes!
30 S g ey, ba can b cdlus ol )L
el g cep 28l jadls g cod ey, ad>se o
8529 S3lg2 Ogail e 50 - (1) b dlone S
Sacts g5lodnr) sy gl 5l ool L aslls
slacxs I3 a5 Time Plus (g, o5 oL b «(KSAT ,l53la 5
(V) oL dlie 5 ¥ JSt gk bl s Loy
dlols. 88 aloml cags sani s iw ley oyl 5o
9 0 70 1/ 0 (390 (sl (5L 5 Sy dS
Job jo g0 aseine ey (59, alold ol ain col
desS gl gl 50 090 <o, Sisig o (sl ool
Lo arnls A 093 Jmmo ;0 (69,8 Laigd Sy

A 2 Ggail dloye g Saws ol 90 L ogsil (ol -9 (55l 4yl oS>
(V) 431 8339 S3la Orga3l 1oyl ) Jgu
(450) oz Oley  (4l) uyed Oloj Egezme (al) bl )90 (4l cudlad 590 29 al> e
° YVYo Yo \s Yo \
YVo WY 0 \s 4 Y
foY \Ye Y \ 4 s
NS VoA A\l \s 7 ¥
Yo L¥4 q \s 4 0
\Ald AY \s \s 4 4
Ao Yy N \s 4 \4
ANY 44 A \s I A
aAf Fo Y \ 4 1
Yoo A Of A\ \s 4 o
Vof Y Yo \ \s 0 Al
WAY J5 ae

Vof



o2lplg 08 cesle wlolu

b 15" 51,15 o 0 Shac 5 0i

0999 (srmb lacol L ocs oolaul L_s.‘al.:.&.w‘)l.aT)" =L
s Shg=g,0lis (a3l 3l oliwl L Lavosls aygs
dslio (gl Lmosls 039y Jlop o azgi Lo
C.Ia.wj&.&bbLéJ.w‘ LVEWIDN- L;auyaj)h;&:j)fuj)o
L ools 5 JUl (gl o axd 5 1 1as 80 /00 gl (5)lolins

3 oolawl Y8 d5e s SPSS 1y 8l 5 5|

obb sl L“’C:B-")’T Cpidgo b ashls ) 5a))5 cotn

¥ Jsaz 50 Lo gl (Soyegug sl sla Siog 45 wsuila,
cewl sacm eols las

5 JeSe s bpou 1 Aileil Lo,
e 0 (550l Ly iemghy ool 50 Lasglo
Ol 0 O8aoks dlwgas o5 jbyiged oy lad au
O £ S35 Lad gyl a0 Ll 51 L alis adls!
Glas Hgan oS sla gyl ;o Leoee 83lasl a4
S sy |y a5 Laig s ok 55
ket ool il s £o olyan it ol
ol S (59 le 58l S 5 sl
LT 5o oy | Lnosls ol sl gyl o
ol g sSlee dumlons (sl ¢ (blaswl g oo
Loog,S dnlio sl 5 o gi Lol 5l Lavosls s lasliu]

Blod 50 0AUSES P (S 09051 Supiogag il Lo Shg - ¥ Jguo

Sane Sl Sl

YE/YO£0/YY (L) oy
INFAIERVIIN ((:)f}L;) 339

\eY/YO £0/4F (o sblw) 0B
Yo/fV£Y/%9 (Eoy0 o 3 p56LS) (S 8095 L

oley ;o g)lolize rals puzan ol a8l g
glas Lal .ot samlie (P=o/0¥9) Fx ol (ygm03]
5 (P=o/o8%) bl 805 (gilem gl 5o (g)loline
AV Jyuz) s oaslise P=o/2A0) jLid Spo lie

oo B om0 0, Sae aS ol lis Laassl
Ol Sle (P=0/0YD) aiaS lgs (P=o/0)F)
el jasla g P=e/eVY) Siws ja>la (P=e/o))

Ls)bl_um )5_104.1 RAST Uﬁ"’)‘ o (P=°/°Y°) S

Losig,1 9 30y yoiar Ol o Jalpdt 50 iy (Lo ylamo Blyzxil g (piilso .Y Jgui

6)|QL;4A LS’

Oleme SBlmil £ 2S5 Le)

Lodgyls o8 iz ol

o/o\¥ Y/YVA \Ye/Fox¥4/57 AINVARE AL R AR (Olg) RAST docis olgs
VAN Y/AYY IAVAYE AXVAIN A/YY £YA/Ne (lg) RAST dieeS ylg5
o/0)) AWARR AY/AAEYA/AD VOO/YAEEN/Y (1) RAST les +uSleo
o/eVY Y/avse o/AF £o/OY Y/a¥£Y/0f (45l /Olg) RAST S o>l
o/e¥4 =-Y/O0YA \W/YO£V/PY W/a0 £1/\4 (4sB) FxA Qs—o)'T

/049 V/QeY YOo/YY £YEY/AF  ABY/\Y £YIV/QY (KAST (Ve¥Ymax 05.4)‘]
o/FAD -o/FYF \B /o £ 0/AY \O/YO £1/FA (KAST RPE (y505] L3 ) &lye
o/eYo -Y/49A o/ANY 2 0/TVY o/ AYA£0/0Y C s | L

YoV



¥ oylos /10 0y93 /VFo) 5l

S cadlad g 45559 (S590gurd i

Lo JISCal o5 syn liiey ¥ 5 by
o 3 iz ol S 50 oo (N o) )0
ceoliwl 3, Slos jo axg5 bls Ll =65 sladgug
=895l ol Haba s YU was b oglie wliyel
Ses o0 6yl WIS, L (4B Vo 5l oiaS) aeoligS
Sl dlac )0 ATP 3l (5,0 Sgiee YL adss . (Fe)
b el gl IS bl L oS
Gl (yKon 308 yatiz Ol 45 080 o (yLid (39 o
sy 50 3l S ATP wgs 5ol 51y (5T iy
J=oSe Bran ol 958l 05 oS ATP J;—m L
ey 9 Slae  —olil gy cowl HSow &
slaplasl ys 3l (YY) ams eolal |y g, u},
99558 Ol a5 el G50 ol dn oo iz
oo 5 St a5 45 |y 5 ollSe
ENE QR PSR EPSE X PR N
sazme Gl 0gp - oSml camal slowl 53 ()9
o S e )l «(ischemia-reperfusion)
5 Sl 5Sae NO3 ol g3l L (F) 0 o
ol gle sy aile  (olhanld o
plsilas (ac eyl ;s (coliil 90 9 palS
=8 oy Sl JoSe (izmen L (FY) 0sl 155
slaase il gl loaisSlgasel aouz 8,50,
g whas (2L asle (g 4o (2bigdessd b
Lo o Gialidl]) o, Slee a8 el gl cyjunsS]
Ol e &l cowl ((Saw a5 a0 byl ol oyl
(Sl -l 0025 s JalS j5 b 920 il gy
e o el 4l e 5l g
399 9 ol plal el ¢ o Comsg (I3 o)
b asle (oo Ol JoSa v Dy (Bpan
S e osd bli S liche

30 Ll 0py5 5y 50 a0l aS o)l lacusgases
Ligod Lo 0,5 )18 o 0y50 559 2Bly slovdins;
OnS  oS byl sy paiz Ol sz 5l ey
oS (HBly i et o Wl o0 09 Sladiged
Sl a8 myed 5l e 9 e JoSe 101,38 Lo
o i i o8 ol | S S5 59 o
(FY) cenl oglaie 5,8 Slaws L;«)LOTCL_“J PPt
29 6?)—"‘ oG a5l (S5 AL iy ¢ o
Clbas ole pagi ccawl dS g LS cad 9o

S5zl g L

0, Slas sz et asdl polidl sl S ol s
039 (5 loline au STy <SS E5mg cyg03l 50 (55len
3525 Jlaiz! ol el oo 5 (55 lolire prlas 4 Ll
O3l L Lm@aﬁ.cjob_a_’; ol Oyguo jo a8 cils
o2 AL 809 Ogayl o ol jasia Sl Spae Gl
S5led gyl 5! oolasiwl asedl .o (5 lolins o 4
9 Sl aligles (Glem 9y Shoe o sl a3l S5
Ao o g0 485 500 (lee sLagel STl
cals Blod o ggal ol aizye 090 6,00 52
Lo ogayl 31 e sl (8559 ol (2Bl Lt 4o
SLS 5o sl cdle oBws el Jyoro )lon
£ sl ad) L )ays aSssba coml silse
(SpBge (8L g0 )3 9 S o0 £y ]y 39 )L
a2 o plml L L cewo b glail Sl SesS
RS r=ls aazgiLogy ool 09 o yomie
Sl 0195 o 30y Jata Ol LBpae S S g5 0

il ade O 9 o0
G 4o Ol ol g b ogaen
]..é)‘ \Y 45 -JJ.S c)LJJ (Y"Y\) O‘)Li.o@ 9 5).{,1’1) 4_‘3‘)[3
PRUTESIN IPUE S S TN IS P AL PR XY
cobale 5 asols 1,8 ain les polel e a8
3, Shos g ol yo 0808 (g ,Selasl ]y SLsY
(YY) eBb g OhlslsSS sl 5 il
s 42 a8 (YoVe) OhlSen 5 (S9m Aol ol
39) G (b a8 yacsr Ol el (ee 1 Fe Bpaa 56
dlac SoaSepl wlobasl Jobb g edlac 5, Slee
A8 090 oyl el 1 55900168 1o o 51,25 VY )0 40l
Sy iyt 58 |y (s pad raf aie O
) (SKwd g a0 o0 ialdl SCSel wlolus!
Sy u‘) )jjjég_:‘) GM@M s.:L.@LJL»‘ r:lfu.b
Mﬁ]" 9O (e . (YA) &Jbo‘_go MLY 5&;‘5&)
d)_.m)‘u.u_’jo).o\/'ﬂé‘g) Yo\Y) ‘)lio.fb JLQ;
TS &2 e 0 o yociz ol ) oo V¥
3, Sdas 53 (05t T ¢ (S Loy 4o ey U

(Y i cdalin len

YoA



o2lplg 08 cesle wlolu

b 15" 51,15 o 0 Shac 5 0i

HIIT based on repeated 5-meter sprints vs. coun-
termovement jumps: effects on physical perfor-
mance among karate athletes. A pilot-study. Ido
Movement for Culture Journal of Martial Arts
Anthropology. 2020;20(2):17-23.

2.Shalja S, Stankovska Z, Kostovski Z, Ganiu V.
change in the maximum oxygen consumption in
karate athletes in the preparatory and pre-compet-
itive period Sport Scientific & Practical Aspects.
2020;17(1).

3.Campos FAD, Bertuzzi R, Dourado AC, Santos
VGF, Franchini E. Energy demands in tackwon-
do athletes during combat simulation. European
journal of applied physiology. 2012;112(4):1221-
8.

4.Hernandez A, Schiffer TA, Ivarsson N, Cheng AJ,
Bruton JD, Lundberg JO, et al. Dietary nitrate in-
creases tetanic [Ca2+] i and contractile force in
mouse fast-twitch muscle. The Journal of physi-
ology. 2012;590(15):3575-83.

5.Chaabéne H, Franchini E, Miarka B, Selmi MA,
Mkaouer B, Chamari K. Time—motion analysis
and physiological responses to karate official
combat sessions: is there a difference between
winners and defeated karatekas? International
journal of sports physiology and performance.
2014;9(2):302-8.

6.lide K, Imamura H, Yoshimura Y, Yamashita A,
Miyahara K, Miyamoto N, et al. Physiological re-
sponses of simulated karate sparring matches in
young men and boys. The Journal of Strength &
Conditioning Research. 2008;22(3):839-44.

7.Nunan D. Development of a sports specific aero-
bic capacity test for karate-a pilot study. Journal
of sports science & medicine. 2006;5(CSSI):47.

8.Tabben M, Coquart J, Chaabéne H, Franchini E,
Chamari K, Tourny C. Validity and reliability of
new fieldaerobickarate specific test (KST) forkara-
tekas. Int J Sports Physiol Perform. 2014;9:953-8.

9.Lansley KE, Winyard PG, Fulford J, Vanhatalo
A, Bailey SJ, Blackwell JR, et al. Dietary nitrate
supplementation reduces the O2 cost of walking
and running: a placebo-controlled study. Journal
of applied physiology. 2011;110(3):591-600.

10. Murphy M, Eliot K, Heuertz RM, Weiss E.
Whole beetroot consumption acutely improves
running performance. Journal of the Academy of
Nutrition and Dietetics. 2012;112(4):548-52.

11. Bond H, Morton L, Braakhuis AJ. Dietary ni-
trate supplementation improves rowing perfor-
mance in well-trained rowers. International jour-
nal of sport nutrition and exercise metabolism.
2012;22(4):251-6.

12. Lansley KE, Winyard PG, Bailey SJ, Vanhatalo
A, Wilkerson DP, Blackwell JR, et al. Acute di-
etary nitrate supplementation improves cycling
time trial performance. Medicine & Science in

9 Sl dgasme (S Dbyl 9 ol po ]y 0,8y
39950 78 iz olaso)ls sg g Jlexl 2l 550
638 hes Ll sl (B ipgi ol 5o ooliiul 30
e SakS (Jo ol b oS sl Lalswsl) 57,0 |,
Olplo o)l s (g piin ooy do (g wlidos
45 slass slalSalls sanl ,o og-b oo sloiios
el iy (gl (S co (yyed o gelas 5o
LalSuroeS s LalSBIS oy jo,d joiia Ol 5l donlie
el Cenl 51>

Ugad (05 35 ol Liagh slacasgisw
Lg)‘oL\.’.A uli_.o‘ Ao gad m> (39099 il Dyguo )3 O
il g Jolos (izen - cnls S92 55 S3lse Gl
Slgime Lo b e S alosl josie of olioriaw
Sy gz lale 151 ol gl 05 (liS o
Ol A4S AD oo podae (i so (6S03lusl s LS
Sy edale ol andles Jlade ax o ol 5590
Ses oo Slgiion Lo ioldl ey | LS
3310 g9 (2l 58S

Sb olols/ ol
5oyl (bl ALbobl 5l 7y adlie oyl
Sloylo gt 51 ol plosl (gl -l ¢yl oKiils
el oaas 8l Jle aslio

Ol 8L alie oyl Silwoslel yo OBong plas

RRHPTRIRY
&8l oyl
15 axdlie ioyles 468 gt « Sngi a5 sl

Sylas g allie o]

S0ya8 g ,iS

o=l sl yo a5 GBausesa  Jelge (oales 5l
oSl aals wleres 5K 0n gy

&b

1.0jeda-Aravena A, Herrera-Valenzuela T, Garcia
Garcia JM, Ramirez-Campillo R. Six weeks of

Y04



¥ oylos /10 0y93 /VFo) 5l

S cadlad g 45559 (S590gurd i

23. Larsen FJ, Schiffer TA, Borniquel S, Sahlin K,
Ekblom B, Lundberg JO, et al. Dietary inorganic
nitrate improves mitochondrial efficiency in hu-
mans. Cell metabolism. 2011;13(2):149-59.

24. Lundberg JO, Weitzberg E, Cole JA, Benjamin
N. Nitrate, bacteria and human health. Nature Re-
views Microbiology. 2004;2(7):593-602.

25. Kokkinoplitis K, Chester N. The effect of beet-
root juice on repeated sprint performance and
muscle force production. Journal of Physical Ed-
ucation and Sport. 2014;14(2):242.

26. Miraftabi H, Avazpoor Z, Berjisian E, Sarshin
A, Rezaei S, Dominguez R, et al. Effects of Beet-
root Juice Supplementation on Cognitive Func-
tion, Aerobic and Anaerobic Performances of
Trained Male Tackwondo Athletes: A Pilot Study.
International Journal of Environmental Research
and Public Health. 2021;18(19):10202.

27. Wylie LJ, Mohr M, Krustrup P, Jackman SR, Er-
mudis G, Kelly J, et al. Dietary nitrate supplemen-
tation improves team sport-specific intense inter-
mittent exercise performance. European journal
of applied physiology. 2013;113(7):1673-84.

28. Garnacho-Castafio MV, Palau-Salva G, Cuenca
E, Mufioz-Gonzalez A, Garcia-Fernandez P, del
Carmen Lozano-Estevan M, et al. Effects of a
single dose of beetroot juice on cycling time trial
performance at ventilatory thresholds intensity in
male triathletes. Journal of the International Soci-
ety of Sports Nutrition. 2018;15(1):1-12.

29. Muggeridge DJ, Howe CC, Spendiff O, Pedlar
C, James PE, Easton C. The effects of a single
dose of concentrated beetroot juice on perfor-
mance in trained flatwater kayakers. International
journal of sport nutrition and exercise metabo-
lism. 2013;23(5):498-506.

30. Fernandez-Elias V, Courel-Ibafiez J, Pérez-
Lépez A, Jodra P, Moreno-Pérez V, Coso JD, et
al. Acute beetroot juice supplementation does not
improve match-play activity in professional ten-
nis players. Journal of the American College of
Nutrition. 2020:1-8.

31. Sari LP, Sundari D, Hendrawan D, Karo AAPK,
Usman K. The Effect of Circuit Training and
Beetroot Training on the Increased Endurance of
Karate Athletes. ACPES JOURNAL OF PHYS-
ICAL EDUCATION, SPORT AND HEALTH.
2021;1(1):41-9.

32. Lépez-Samanes A, Gémez Parra A, More-
no-Pérez V, Courel-Ibafiez J. Does acute beetroot
juice supplementation improve neuromuscular
performance and match activity in young basket-
ball players? A randomized, placebo-controlled
study. Nutrients. 2020;12(1):188.

33. Tartibian B, Darfashi B, Abbasi A. Metabolic
responses and anabolic hormones in the increas-
ing exercise of hand and foot process in young

o

Sports & Exercise. 2011;43(6):1125-31.

13. Koztowska L, Mizera O, Gromadzinska J, Ja-
nasik B, Mikotajewska K, Mroz A, et al. Changes
in Oxidative Stress, Inflammation, and Muscle
Damage Markers Following Diet and Beetroot
Juice Supplementation in Elite Fencers. Antiox-
idants. 2020;9(7):571.

14. Ribeiro Antonieto N, Alves do Santos D, Fer-
reira Costa K, Raimundo Fernandes J, Carrenho
Queiroz AC, Aedo Munoz EA, et al. Beetroot
extract improves specific performance and oxy-
gen uptake in tackwondo athletes: A double-blind
crossover study. Ido Movement for Culture Jour-
nal of Martial Arts Anthropology. 2021;21(4):12-
9.

15. Aucouturier J, Boissiére J, Pawlak-Chaouch M,
Cuvelier G, Gamelin F-X. Effect of dietary ni-
trate supplementation on tolerance to supramax-
imal intensity intermittent exercise. Nitric Oxide.
2015;49:16-25.

16. Trexler ET, Keith DS, Schwartz TA, Ryan ED,
Stoner L, Persky AM, et al. Effects of Citrulline
Malate and Beetroot Juice Supplementation on
Blood Flow, Energy Metabolism, and Perfor-
mance During Maximum Effort Leg Extension
Exercise. The Journal of Strength & Conditioning
Research. 2019;33(9):2321-9.

17. Jones AM. Dietary nitrate supplementation
and exercise performance. Sports medicine.
2014;44(1):35-45.

18. Dominguez R, Cuenca E, Maté-Muiioz JL,
Garcia-Fernandez P, Serra-Paya N, Estevan MCL,
et al. Effects of beetroot juice supplementation on
cardiorespiratory endurance in athletes. A system-
atic review. Nutrients. 2017;9(1):43.

19. Trexler ET, Keith DS, Lucero AA, Stoner L,
Schwartz TA, Persky AM, et al. Effects of citrul-
line malate and beetroot juice supplementation on
energy metabolism and blood flow during sub-
maximal resistance exercise. Journal of Dietary
Supplements. 2019:1-20.

20. McMahon NF, Leveritt MD, Pavey TG. The
effect of dietary nitrate supplementation on en-
durance exercise performance in healthy adults:
a systematic review and meta-analysis. Sports
Medicine. 2017;47(4):735-56.

21. Webb AJ, Patel N, Loukogeorgakis S, Okorie
M, Aboud Z, Misra S, et al. Acute blood pressure
lowering, vasoprotective, and antiplatelet proper-
ties of dietary nitrate via bioconversion to nitrite.
Hypertension. 2008;51(3):784-90.

22. Zekri kondalaji R, Sarisarraf V, Nourshahi M.
Investigating the effect of 4-week fish oil sup-
plementation on inflammation and plasma nitric
oxide and reactive oxygen species in response to
exhaustive exercise. Journal of Sport and Exer-
cise Physiology. 2020;13(1):16-26.(In Persian).



o2lplg 08 cesle wlolu

b 15" 51,15 o 0 Shac 5 0i

during isokinetic knee extensions in male Tae-
kwondo athletes. Science & Sports. 2021.

39. Cermak NM, Stinkens R, Lundberg JO, Gibala
MJ, Van Loon LJ. No improvement in endurance
performance after a single dose of beetroot juice.
International journal of sport nutrition and exer-
cise metabolism. 2012;22(6):470-8.

40. Baranauskas MN, Coggan AR, Gruber AH, Al-
therr CA, Raglin JS, Carter SJ. Dietary Nitrate
Supplementation and Exercise-Related Perfor-
mance. Nutrition Today. 2020;55(5):211-7.

41. Calvert JW, Lefer DJ. Role of B-adrenergic
receptors and nitric oxide signaling in exer-
cise-mediated  cardioprotection.  Physiology.
2013;28(4):216-24.

42. Jones AM, Ferguson SK, Bailey SJ, Vanhatalo A,
Poole DC. Fiber Type-Specific Effects of Dietary
Nitrate. Exerc Sport Sci Rev. 2016;44(2):53-60.

43. Senefeld JW, Wiggins CC, Regimbal RJ, Domi-
nelli PB, Baker SE, Joyner MJ. Ergogenic effect
of nitrate supplementation: A systematic review
and meta-analysis. Medicine and science in sports
and exercise. 2020;52(10):2250.

"W

professional karate practitioners. Journal of Sport
and Exercise Physiology. 2009;2(1):189-98.(In
Persian).

34. Taheri Kalani A, Nikseresht M. The effect of of-
ficial competition on blood leucocyte subsets and
serum immunoglobulins in male karateka. Journal
of Sport and Exercise Physiology. 2018;11(2):39-
48.(In Persian).

35. Chaabene H, Hachana Y, Franchini E, Mkaouer
B, Chamari K. Physical and physiological pro-
file of elite karate athletes. Sports medicine.
2012;42(10):829-43.

36. Dupont G, Millet GP, Guinhouya C, Berthoin S.
Relationship between oxygen uptake kinetics and
performance in repeated running sprints. European
journal of applied physiology. 2005;95(1):27-34.

37. AE ACCQ, ADE DIVP, Munoz EAA, Miarka B,
Brito CJ. Beetroot extract improves specific per-
formance and oxygen uptake in tackwondo ath-
letes: A double-blind crossover study.

38. Khosravi S, Ahmadizad S, Yekaninejad M,
Karami M, Djafarian K. The effect of beetroot
juice supplementation on muscle performance



