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The Effect Dietary Nitrate on Anaerobic Exercise Capacity in Elite Female
University Canoe-Sprint Paddler

Yui TANIGUCHI", Kai FUKUDA?, Yukimi FUKUDA®, Yuta YAMASAKI?,
Sumiko MATSUNAGA? and Satoshi MATSUNAGA®*?

Dietary inorganic nitrate has profound effects on health and physiological responses
to exercise. Recent studies have shown that nitrate (NO; ) supplementation via NO,
rich beetroot juice (BR) preferentially improves vascular conductance and O, delivery
to contracting skeletal muscles. It is unclear, however, whether nitrate supplementation
would enhance anaerobic exercise capacity. We examined the effects dietary nitrate
on race performance and anaerobic power in the elite female university paddler
specializing in kayak single 200m. Kayak paddler and track and field athlete as a control
subject were administered BR ( ~ 6.4mmol of NO;  per 70 ml) for 21 days. Regrettably,
1t was much difficult to make a fair judgment on the performance between pre and post-
race time, as the environmental conditions of the race are greatly different. In kayak
paddler, though maximum and mean power during Wingate anaerobic test (WAnT)
could be impaired by the repeated WAnNT, BR supplementation for 2ldays could keep
them at a constant level to the second WAnT. Though the heart rates at starting point
of each WANT in kayak paddler could be increased by the repeated ergometer exercise,
BR could keep it constant from second to forth WAnT. These data therefore provide a
putative finding for the dietary inorganic nitrate for 2ldays induced improvements in
anaerobic exercise capacity during WAnNT in kayak paddler.

Key words: kayak, beetroot juice, wingate anaerobic test
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% (Kayak paddler : LL'F KAY) (Age: 22 years, Height: 161.0 cm, Weight: 60.2 Kg, BMI: 23.2
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Fig.1 Schematic of experimental procedures of the pedaling and rest during
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Fig.2 An example of a heart rate or an oxygen uptake during repeated sprint

ability test



234

ERIER ERDS LT R¥AE T ) — b H X —RT O A MEERET) 1< M E 4 2

B E T, AR TRY Y V7452 L2157 LT

RSA FE O (HR). BEEIUR (VO). W78 — (Power) % &Hll L 72, 3B o> HR
OEAILLES (LX-7120, 7 7 ¥ B 14E3) % \./OZ E HEIR T A TR (AE-310S,
FEREAE) 2 HCTHE Lz 72, TAVTA—F 2 HW TSN/ 8T —13 5 BiE
IZEEEE L 720 RSA HOMISEISHE OB % Fig2 2R L7z,

1. 200mARA—AT )Y NI ALPTATI

KYD200mAXYy 7 A7) s A4 LNTATVORRLERESM% Table 11278 L7,
pre T% 4 L% 442 ¥, wAOHIE HRmax) 169 91/ 7. @A E— K 2783 m/ 5 CH H D
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Table 1 Kayak single 200m time trial race

pre post
Time sec 44.2 416.3
Wild speed m/sec 3.0 3.0
Wild direction sec West-southwest North-northwest
Flow speed m/sec 0.8 0.7
Flow direction sec North-northeast North-west
Maximum Heart rate beats/min 169 166
Maximum Speed m/sec 4.6 5.1
Table 2 Power during repeated sprint test
Maximum power (W)  1st 2nd 3rd 4th
pre 561 528 516 487
(100%) (94.1%) (92.0%) (86.8%)
post 567 559 450 399
(100%) (98.5%) (79.4%) (70.4%)
pre 516 463 397 389
(100%) (89.7%) (76.9%) (75.4%)
post 497 430 410 383
(100%) (86.5%) (82.5%) (77.1%)
Mean power (W/min)
pre 425 395 363 348
(100%) (92.9%) (85.4%) (81.9%)
post 444 428 360 324
(100%) (96.4%) (81.1%) (73.0%)
pre 379 324 285 279
(100%) (85.5%) (75.2%) (73.6%)
post 221 212 202 206
(100%) (96.0%) (91.4%) (93.2%)
Rate of power development (W/min2)
pre 70.1 66.0 73.7 60.9
(100%) (94.2%) (105.1%) (86.9%)
ost 810 93.2 56.3 39.9
P (100%) (115.1%) (69.5%) (49.3%)
73.7 92.6 99.3 55.6
Pre¢  (100%) (125.6%) (122.5%) (75.4%)
71.0 86.0 82.0 63.8
post (100%) (121.1%) (115.5%) (89.9%)

KAY : Kayak paddler,

TF: Track and Field athlete
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Table 3 Heart rate during repeated sprint test

HR max (beats/min)  1st 2nd
KAY pre 164 166
post 167 169
TF pre 173 177
post 174 176
Mean HR (beats/min)
KAY pre 134 154
post 146 156
TF pre 145 154
post 140 158
HR at a start point (beats/min)
KAY pre 95 127
post 105 127
TF pre 101 124
post 112 138
Rate of HR development (beats/minZ2)
KAY pre 75.2  49.2
post 689 516
TF pre 78.0 60.9
post 689 484

3rd
169
164
178
178

157
154
160
160

128
131
143
140

50.8
446
46.1
48.4

4th
167
161
182
179

159
148
172
168

141
130
156
152

39.7
43.1
39.7
40.4

KAY : Kayak paddler,
HR : Heart rate

TF: Track and Field athlete

Table 4  Oxygen uptake during repeated sprint test
\.702 max (mlkg/min) 1st 2nd 3rd  4th
KAY pre 39.9 41.7 39.6 450
post 38.1 44.1 40.2 40.5
TF pre 314 32.8 34.8 35.8
post 299 30.6 31.6 31.6
Mean VOQ (mV/kg/min)
KAY pre 20.5 23.2 23.6 247
post 216 288 26.8 348
TF pre 17.8 235 219 244
post 182 21.7 215 226
Rate of {]Oz development (ml/kg/min?)
KAY pre 60.2 447 473 50.2
post 499 51.6 53.1 56.4
TF pre 52.7 475 53.6 37.2
post  53.1 445 56.4 55.0

KAY : Kayak paddler,
VO: : Oxygen uptake

TF: Track and Field athlete
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(3) MR =

KPR 7Y ¥ b7 A D VO, % Table 4 1277 L 770 KAY @ VO,max Tl. RYfkLEE
BHETIZ, 2y MEEZELZEIZHINL., £y MEEBEIEPWERRERDO AV F— MG R 12
TRLTVo7C EABIE S (399 — 417 — 396 — 450 ml/kg/min). 21 H [ O REeE
BIUZE D, 204y MIERS TEITHIL Co 72 VO, 24 NEZ Y =2 22 0f
RIS 4172 (381 — 441 — 402 — 405 ml/kg/min)o —77. TF & VO,max (X ABLHLILC
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KAY idpre TiZlty bPH2S LY MIEERERAL T L IZHEML 20 vﬁb\mﬁfﬁ\lk
v FHIZRREMEEZ R LAY 2y PHUREIZ—EM AR L7z BREIUZXL2/83T7 R
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BABRFER R ARSI 5 2 EHRE SN TwE P 2P, ChbnZ e 2E2 A
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