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Effects of consuming a supplement with antioxidant action on
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Abstract

The current study examined subjective fatigue and sports performance while
consuming a supplement with antioxidant action for 30 d. A questionnaire to gauge
fatigue was administered prior to the study, 1 wk after its start, 2 wk after its start,
3 wk after its start, and upon conclusion of the study. One group of participants
included 6 male college triathletes who routinely exercised by swimming for 2 hr 5
times a wk, biking for 4 hr once a wk, and running for about 3 hr 3 times a wk.
Results indicated statistical improvement in fatigue, the legs, the torso, physical
recovery, the lower back, the knees, the hips, the back, and the shoulders. In
addition, participants completed a 400-m swim before and after the study. Results
indicated that performance on the swim improved significantly (p<0.01). Moreover,
the total score for fatigue was 47.7 points after the study versus 35.6 beforehand, so
fatigue improved significantly (p<0.01). A second group of participants included 5
track and field athletes who routinely exercised 2 to 3 hr 5 times a wk. Their fatigue
improved significantly (p<0.05), as indicated by values before and after the study.
These findings indicate that the “antioxidant action” of astaxanthin may actually
involve antioxidant action, anti-fatigue action, antiinflammatory action, enhanced
immunity, and enhanced endurance. Moreover, the supplement’s 2 actions,
“production of energy’ by reduced coenzyme Q10 and “antioxidant action” that
inhibited physical deterioration, may have led to improved performance. Furthermore,
leucine may have augmented muscle protein synthesis. Two amino acids, leucine and
arginine, efficiently produce energy through the citric acid cycle (a system for
energy metabolism) and hasten recovery from fatigue. Thus, the supplement may
have helped athletes engaged in strenuous training like that in this study to recover
from fatigue. Citrulline is a vasodilator that improves sports performance, and
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citrulline presumably helped participants improve their time on the 400-m swim. An

essential fatty acid (an w 3 polyunsaturated fatty acid), DHA in phospholipid form

is taken up by the cell membrane. DHA enhances cell and tissue function in the

body by prompting cells to take up nutrients and quickly eliminate waste products,

and DHA presumably helps the body to recover from fatigue.

Key words; Antioxidant action, Sports performance, Supplement

I. 3U&®IC

AR, R L 2D, EEEOMIKT, 4
7 LA - FhaxR=7 v 8B ER H
FHAETHE O L ) fRESEAS L. 7%
Lo L-HEEEPHEEICZ>TLE )R
EFA TV RO L EFELTLE) A — AN
%Rz o, Al coORMPKE ihs
MEE 2> TWh, 72, BEMLE L BICHAT
FRRAVEDRBERDLE L, ZoxROMAZET
LEwbhTwd, ZThSOfHETIR, EHL
ML—=VTARRTHY. BHVENPLDOVDLYS
[HPfG ] WGBS KE)TH % 2 & ASTENHER T W
5205 HIZAOHEKESH R DRI LA,
HERTOHBOWAH 5, BFEIH->TLEN
FEOLRTNE RS VAMEEINTE W LD
HbHo BHRLKELEML, FEOMFFILD S
CLIFEHTHELEEZONS,

E5IC, HEBEOFER. BETHEE» SO
FEOFREDSER I TS, 2RI L. Bl
ALY SAEE NG & > T BDNF (o H sl
FERAZNT) OBMA & FRANE T i EH#k 5 5V
EHEDRTWE, DT Ehb, HiLlEH %
B HHEFLERT S 2 & 3G TEERE OB % 3]
ZHIEICENLEEZONDYD, BFHZTF TR
CHHGIHBILER ZH T AT xA Y Ml
BT 52 LT BREZIZ COBETEYD 5
MNZESTHHEMTHDLEEZOND, PR LIE
MaAETHY 7Y 22 FoOBEBIUZ, BILTH. %
SR, MEEEERER IS L CEER B & 2 b /2

LYOTERVALEZLN, BAMTO ML —
SV BOBRIEIZ, AR—VEFOD/NT F—<
VARBESELZOICHEETH), bL—=
YRR DOM LIZETICE S THEELRIETH
LeEZbBND,

Z 2T, AWRZEIL, MIEBEIEHE AT L SN
LHTAZEHFVF O VIR TAHROELEE;
X, oas, ELEZROILENTE LEITE
I VWA LQION, iy NI EOAKITKE
{BboTwaEsnsuaf vy, HFEHNOR
FEOBOWEX 2 EHDT, 7V EZTEREITEZ
THRIMCHE S 21 2 o b 2 12X b, HiiC
B S ORBEICEBNS 5 7TV F= >, MRS
DS 0 MEOREIZ LY PL—= Y 7R 2w
DB MV I FHRICE T NS MY T W
7 155 & BIRBEAL MR IR D P BhC & o THIEHE
EHROFRIENTH S L L BT, WICBITF A1
HURE DIHHEACIC X 2 BAEDOWHFIIHFLG T2 &
Z 26N Tw3 AR (03RS
ilE) ®DHC? ? ® 62D HEAE I N7
XY bEEKL, 30 HEERLZZFEOMKTHO
AL B L7,

I. /5 &

KWFFEOBERZ 1L I T4 T AR VBT 64 LB
FEFSHE LT K1, 21N IAT AT VE
FBIVCELETOGERNFHEZ R L2 DTH
b0 Wy MIAT AV VEFIZ, HITAH 5 Swim
A5 [\ 2 KR, Bike 8 1 [ 4 BER, Runi 3 [



MEBEERERA LAY TU XL FOEBRDP AR—YINT+ - L RICEZ DL 31

x£1 MM T7IXOLEFOERES

FH#h g KRE HKERE HHE EEAHE
(yrs) (em) (kg) (%) (kg) (keal)
6 197+08 173.1+43 653+62 107+1.8 54.3+43 1672.3+147.9
THEIZERE
w2 [ELEFOBMFREEE
" F B RE (AEHE HRHE - EEABE
(yrs) (ecm) (kg) (%) (kg) (keal)
5 19.0%+0.7 1762+45 647+48 69+33 57.1+56 1792.4+206.3

FE+RERE

R3 rSATROVEFIERL Y
T4 NEAR
., 1EF0

e B2 B (me)
RIATOTA 23,727
L-2 kLY 201
L-7IL¥=> 201
L-a(4i > 1,002

SHEMRRE OME 2175 TV AR FRFEETH -
7o F7o, BEIEFIZ. HTA20H5M2~3
R OME 217> T BB T REETH - 70 B
B2k, WiEo HiG, WNEFIZOWT T %00
HETW, AE2zEONER2 TR E L. 72,
AWFgelE. ELERAERE A M E RS0
FRORBE ZITTERML 720
RN T ) XV hofns#EEFI L
FAITR L bIA T AT VEFIEHERIR,
B F3ETACIEH T RIVIROY T 2 v b &FREEL
oo 2OV TV AL 230 HMERESE-E X
DEBWRIEFEIZOWTT v 7 — P (%
5) AHWTHRAELZ. 7 v — NI, 1
W%, 2% 3EME. RTRIEALT
b oo, MABE I BHE. AR, BER, B’
FESTH Y. 5 BB TOIFMZITo 720 512,
oA T AT VBT, WEDHIEIZ 400m ik
DF A NP R L 7z

—EDERIE30g

ARIFFEC BT B IEM L, Pl + R T
R U720 FBUINIETER OMEROZ I, 3t
DHDHIREEHCTHI Lz &b, ARk
F EBRES% %D > THEE L. FahLsicix
I 7 B )UEEF2010 % O TRERT L 720

o # =X

1) FSAT7XOVEFORFEDELLRVIN
PERE TS L4

6 MIAT AT VEFOT v — M
AR K1, 21IEEFESEINORBEB LY
400m k¥ £ 2D ORREZR L2 FTFAT
AW VEFANOFTEORLR, MAEMBRICBT 5%
GPEE. M. ke, ARomlE, B R BRIE.
L BICBWT, MATICAHRICEE L T,
F /2 EHEOEF TR, PREWCIEXTPOST
MEAEE R L. 1 %KETHE RARIZm ELT



32 RER - A - 1A - KF

Wz, 25T, 7Y A Y N OEEG B D A K — 2) BEEHEERFORFTEODE
VIRT F = Y ADLEE L TAT 5 72 400m ik D ET7WRERERFEOT V7 — MRS, M3

¥ A4 5 Tld, POST2SPREIZHART, 1 %KHELZ IR ED BRI R OB O R Z R L7z, FEL
BRI EARBICHE KN TWD 2 Ao BTOMARRICB T 2H7E. W, Bl Ko
oo ZOF A LEFIUBTH o7, MR, EBEIC BT, METIICEEE LT,

F®4 BEERFFERLATTIXC b

mHE
N TR
A% B B(me)
BT HA4LQI10 47
DHA 30
)L 1)L 30
AR T 5

—EDERIE241/H

x5 FEHOEFEOT > 7 — MEER

RFHE

(k&)

(k&)

(EBX)

Ao EE

(FE)

(B

(BXBaER)

(FH)

(B

3

BRAEIR

5 4 3 2 1
5. 3EFBICELY, 4...BL)., 3..EE. 2..BlL\. L. IFEBIZEL



MEBEERERA LAY TU XL FOEBRDP AR—YINT+ - L RICEZ DL

®6 FIATROVEFICEIZHTY
X > MEREIROEBIESE

Pre Post
EHE  30+06 40*13
il 25+10 35+10
07 N2 33+05 42+08
LB 28+10 37%+10
AmMETE 32+08 40+09 =*
REAR 28+04 40%+13
[ 30+09 4.0%06
&R 27+15 45+08
BRREET  3.0+1.1 42408 =
b 33+10 42+12 *
B 30+14 38*10 *
ERfSEY 3.2+08 35+05
*:p<0.05, **:p<0.01 EHEERRE

EE

() *%:n<0.01
60 * %

55
50 [

45 t

W= 40
35
30

25

20

Pre Post

K1 FZAT7XAACRFICHE DT T X2 MERBIEDOEFTESSTEH O S
() **:p<0.01
4000 *x
380.0 |
360.0 |

3400

3200

400mik A A Ls

300.0

280.0

260.0

PRE POST
M2 FZAT7XARFICHETZH T X2 MEREIED400m XD 2 1 LZEAL

33



34 RER - A - 1A - KF

R7 BEEBREEFICSFBZIHTU XA b

ENFI%OEER S E
Pre Post
EHE  3.0+00 3.8+04
il 32+08 44+05 *
Z NS 32+08 44%09
LB 32+04 40+07 *
ADEE 30+07 42+08 *
REAR 30+14 40%10
iE:d 28+13 40%07
& 26+11 34%05
RRESET 2.8+08 38+04 =x
G 30+12 32+04
B 28+11 3.8%+08
RfsEY 3.2+04 34405
*:p<0.05, **:p<0.01 EHELIZERE

(=)
55

50 r

i 40

+

1o

4o 35 |
30 |

25

20

*:p<0.05

Pre

M3 RELBEHEFICETBZHTY X

F72, EIHEOEEITIX, PREIZH~NRTPOST
DEfEZR L, 5% KETHT EAZICIELT
W7z,

N. £ ¥

NS4 7 AT YETIE, Swim. Run. Bike &
WE DR D% < FATIEST & MEZ D K L At
SHBHEN RN EZEETWEZEND, SHoHT
JORNBIIKREBEERYDH LD TIE RV EEZS
N7ze N7+ —< v ZADO R TIE, 400m kD %
A LB BEL o/l 0D o7 T2

Post
NMEIRETE DR E ST 2D R

e LR FICBVWTHOEAMTO ML —= V7%
i, FIHEF L MEE B KL 2S5 %
MESETVWEZERNS, FHEMEF LTV
WZEIZEREDHLDOTIE RV LEZLNL,
R, 77— 1MPo#RED b I A T AT VBT
AR AIR I RIBET AL S . B BTG R
R FEMER AR SNz, S b, EBAN
DFENIZ L ) PEGPR R 57O Thurt %
ANz Ll TAYFH U F Db [T
HALIE ] CTdh 2 PUH L. BUES7. PUISRE, RIE
WAl A AL L Vo R EE OB & L TR
LTWRYWHEICEDO Y, ZDX) RIS



MEBEERERA LAY TU XL FOEBRDP AR—YINT+ - L RICEZ DL 35

N0 TEHhvwheEZ o, T/, &ulla
IO A LQ0D0FE 4 &3, B LKELT
ANF =TT D [TAVF -] & 1K
DEALEIHT S [HERIL] 22000 20,
IANF—ZINEMELTETAY =M
Lo TIREVINT 4 —< v ADFEHICAN KTl
BWNEEZONT, BTS2 212X DRI
W L. RNO®EE 7V A U HEDINT v ZAHK
TNAHILTENIEL, BLEHOWEFITT AL
F—PARL UEEGOBEPMRTT L2 & TEH
WCENHPEL L EvbILTW5h, 256 DHEITIC
LT, af >y Oy X EoEKIC
Lo TFNZHo>TWADTIRGZWIEEZLN
72o 7o, —MRICTIVBOOBL, ULy T
V¥V 22 TCARE (= &V F—{CH
VAT L) TIALMT—ZRICEARABL,
FOEEERDBEVONTWALEZ ERS, Kl
EDEIBN—FR ML=V 72 FoTW05DE
FAH L CHEFMEICHMK L 20 Tldhwhr b #
AbNTe ¥ V) VICEIMEIEER 2SS 0 .
MDA L ) EE ST+ —< A% LS
LRIENHDHZEY B, FIA T AT VETO
400m KD ¥ 4 A DB o 72D TIE v
EHEM S T, F o, LHEIRIIEE (w 3RZMA
FaFREGEE) o DHA? HHIFEBICI Y AT h Y
VIRB E 2o Ty REREZMNBICHLY JAAK, EBE
WasIERe PR 5 2 & T Mgk kb
BZIHIIZ L, JEHMBICEBRL 2D Tl wh e
I NI RIFEIE, AR=—INRT =<V R
LAVHLEDF 7T A ¥ b OBFFEBRE DR %2 R
L72bDTh DA, EFLEMEE 2o TV D E
WBHEIcBFsu0aEr 1 7Yy Fu— 20t
RFHICHRLINHAINEREERETHD LE L
TWwh,

V. ¥ & &

AMWEDOHF T A F230HMEREE-E
XDOTBIRPEFEELE T+ —< YV A LNV 2 M

U720 JEHERET v — MR, FERERET.
1%, 2 8%, 3HEM®%. KTHRE L,
ZoOREE, HZTAH 5 Swim A 5 [\ 2 K, Bike
38 1 [ 4 BER. Run 8 3 [ 3 KE R REE o #H %
ToTWbMIAT7AT VB FREEG %
e PETTEE. ML MR, fRomIfE, B M R
i, W, FIZBWT, BEMICYEE L Tw i,
$ 72, 400m ik DME % PRE & POST ORIZEB W
THFo 7285, 1% KRETHRI EARICmELT
Wiz, o, PEHFEOEFEITIE. PRE & POST
ORNIZB VT 1 %KRETHI LAEICALL T
720 W, HTAH S, #5102 ~ 3R oM#E
ZAT-> T 5P Lid 5 %1%, PRE & POST ®
BRI B T 5% KM THEN B BIIEITED
UFEAR LT INHORRIEE, TASY ISV F
YobLO [YBALER] TH 2 UMk, PiEs,
PugIE, it FAEILOER Tl v
tEzoNZY F BB ax v 4 4Q10
O [ZANVF—0AmE] &, RO IHT 5
[P L] D2 O0DIERD SRV T + =< v R
DRI\ WEO RV oD TE W EEZ SN
720 WIS, OA T UDHGE VX EOERIZED
o TV DTk HRWhEEZ BN, LT,
—RICTIVBDOIL, af YR TAF U
CIETCANE (ZAVF—RH#HIAF2) T
ANF—ZEL L ERAB L, EHOMEEZ T
LHEVWDRTWVWEZEY 6, KMEDL ) &
N=FG b L=V 7% 2R LTWLETIINL
THWRHABEICEHM L 72O TR EwHhEEZ SR
720 EHIT, ¥ PV VICIRIMEIEEER S Y |
WS T =< Y AR M X558 H 5 2
EVDOSARMELOMD Y 4 A0 FIZDeh 57z
DOTR VLRI SN, B, LRI
(w 3 RE A GFIGEIEE) © DHA A3HllfaELC
WYATNY YIREE 72> Ty HAEFEZ LI
DRI, EEEWETIZRCHHET A2 LT N
ORI RALREOFERE 2 TG T Ly 57 MBS BTk
L7229 oTlxhwr itz insi,



36 RER - A - 1A - KF

SEW

1) WAREY © &F - S8y & BAETF. BEMRRM
JERMFZE SRR, 20 (4), 26-31, 2016.

2) W) - A n-3RMRIAREM 2 ) v A £ v ok
RETE. MRECAES:, 23 (1), 23-28, 2014

3) KFREE : ESREEEENC X 0 WS 59897 % > b
) PG T 2. OAREERESKRE TR
4255 67 01 2016.

4) Priagd - A - R BRI X B
EHNT T LB E Z V72K R— D
FRiEIA. 41 Suppl. (2) (F49 [0l H AR EHE
MK k)

5) HIEW - HAKD AT - BEHET - AR -
AR - 7OV = IC X B A PL IR R 1 na R
x5 PBMLE 7 3 v o8BI L0581
F AR REACEL, 21, 125-134, 2017.

6) TR - ROILWIE - BIEREE P - BPRGE - KHEA -
BARIEF TAYFF U F Uy EHKBONICE &
29 AR ERY S 13 (2),
57-62, 2011.

7) HWHHZ 3z ¥4 AQI10. HEERE, 59 (2),
63-67, 2017.

8) Suzuki T., Morita M., Kobayashi Y. and Kamimura
A.: Oral L-citrulline supplementation enhances
cycling time trial performance in healthy trained
men: Double-blind randomized placebo-controlled
2-way crossover study. Journal of the International
Society of Sports Nutrition, 13 : 6, 2016.

9) BikEM: AR—VIZBIILT I JBOMHEE
ZORF. MERERY:, 57, 9599, 2011.



