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152 70-90%HRR = AAlstgict. S5 2w o] L-ot=71d JFHT okt 740 IF H A7l 2H A
528 g¥l= two—way repeated measures ANOVA, T15& W A]7] 7+ AFo]&= paired r—testS AFE51%S
), J& It Aol independent rtestE: ARESHO] EASEATE. 1 AT TAAA (Tackwondo—specific
aerobic anaerobic agility) testE &% A717WeY T ot Y] oA IFXAZ] 3 F2AE 5
7F veigtew 15 It R UERTH(p<05). ERE, TR mm22)goA TLEXAY] 3F AEAE &
I7F e TH(p<.05). THE, AAtellAs A7) 7F FRITE e O m(p<.05) BAAEAg oA Aozt
| an 9 A7) 2k Fad YeRTH(pd05). dRYote] e I X A7l IF AR av vEt
(p<05). ot Aik= g2t tist Hlfe AR7] A4 14 E &8 § gz A k&5 AFEolA
L-ot27]d HHE Qs AW m= §3 E455 AEsH AAsH: bl 3424 9
Ate gt TEbA 14 e AP E HAE AR 254 Ar7adsE T R 3
of271d HHE dHRIth

o] : L-op2]H, HA} e BHE AR 7, THE FA £E G7VEE, H AIGLL
f4, ghE Lo}

Abstract : This study was conducted by dividing L-arginine intake group (#=14) and placebo group
(7=14) to investigate the effect of L-arginine intake on athletic performance, lactate, lactate
dehydrogenase, and ammonia of men's college Taekwondo Kyorugi players during 8-week of intensive
winter training. The L-arginine intake group consumed a total of 3 g, including 1 g for breakfast, 1
g for lunch, and 1 g for dinner, and the placebo group consumed maltodextrin in the same way. The
8-week winter training program was conducted at 70—-90%HRR (heart rate reserve). Two-way
repeated measures ANOVA was used for the interaction between the L-arginine intake group and the
placebo group of the measured data, paired rtest was used for the difference between the periods
within the group, and the difference between groups was analyzed using independent r—test. As a
result, there was an interaction between groups in the average number of kicks among the
performance ability through the TAAA (Taekwondo—specific aerobic anaerobic agility) test , and the
main effect between groups was shown (p<.05). In addition, there was an interaction between groups
and time in the kick fatigue index (p<.05). In lactate, the time—interaction were shown (p<.05) and
interaction effects and inter—time main effects were observed in lactate dehydrogenase (LDH)(p<.05).
In the case of ammonia, the interaction effect between the group and time was shown (p<.05). These
results show that L-arginine intake can play a positive role in quickly synthesizing nitric oxide in
blood vessels and expanding blood vessels to quickly remove fatigue—causing substances in the body
for athletes who are easily exposed to fatigue after high—intensity training for male college Taekwondo
Kyorugi players. Therefore, it is recommended to take L-arginine as a way to improve the
performance of high—intensity elite Tackwondo Kyorugi players and recover from fatigue.

Keywords : L-arginine, Male College Taekwondo Kyorugi players, Intensive winter training, Athletic
performance, Lactate, Lactate Dehydrogenase, Ammonia
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Table 1. Characteristics of subjects in each group

Variables Age Height Weight SMM BMI Career
Group (yrs) (cm) (kg) (kg) (kg/m*) (yrs)
PG(n=14) 21.00 179.71 73.32 34.75 22.88 8.86
+0.68 +4.18 +9.00 +3.45 +3.03 +2.11
_ 20.93 176.64 70.77 34.01 22.81 8.00
AGl=14) +0.73 £453  £1051  £3.65 £3.17 +2.22
t—value -.268 -1.864 -.690 -.554 -.055 -1.048

Values are M+ SD
PG: placebo group, AG: arginine group
SMM: skeletal muscle mass, BMI: body mass index
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Table 2. Winter training program for 8—-week
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Week Frequency Time Exercise Intensity
9:30-12:00 Basic fitness training
1-8 6 times 14:30-17:30 Profess1o'nal sklus.trammg 70-90%HRR
/week Weight training
19:30-20:30 Individual training
Table 3. Week plan of winter season training
Time 9:30-12:00 14:30-17:30 19:30-20:30
Day
Skills training . ..
Mon (Tackwondo) Weight training
Tue Skills training (Taekwondo) Weight training
Wed Physical & Abdominal Sparring Individual training
training
Thu Skills training (Taekwondo) Weight training
Fri Sparring Individual training
Sat Rest Rest

Korea)E& AH&-5t4] 3,000 rpmoll4] 2027t A&
7 & 2A5H

2.4.1. A%t(lactate)
ZAire BA 4] COBAS INTEGRA 800
(Roche, CHE)& o]835}91, lactate(Roche,

CHE)A|¢F& ©]-85t9] Colorimetric assay2 AH,
AFS F 23] BASH

2.4.2, A4 F 4 (lactate dehydrogenase)

ANGEA T A= UV assay 'S o859,
Qualigent  1d(Sekisui, JPN)AJ2FS  o]&5}o]
Labospect 008AS(Hitachi Co, JPN) &H|Z2 AFA,

A5 & 28] Bt

2.4.3. g R Yol ammonia)

orryol= B ZuH] COBAS INTEGRA
800(Roche, CHE)= ©]&5}%1, NH3L(Roche,

CHE)A|2FS ©]-838le] Enzymatic assayZ A,
AMS- F 23] 24 SH3IT

2.5. Xtz
THE Ame A7 FA ] w2t SPSS 27.0 =2

I8 o]-gsto] that Zol EAsklH. AA, =
7 FEoll digt BH(MT BFHAHSDE A&
sttt =4, F 159 AR oFE s
olal) A4 HAAS At Shapiro-Willk HA
= Gstyleh. A, 25 2 A7 3 4eAE |
HA5S Yste] two-way repeated measures
ANOVAE AAJstlom {23t 2po]7} vehd
ol thafid= r—testE AHESto] AR 245 AA
stach WA, 25 W Al7] 3F 2ko] A2 paired
rtestE  AASHAIAY, w7 Aol HFTS
independent r—testE HAISHIEE 2t = B4
A ol 052 dAskart

3. ?Eﬂ I-lll k]

x =

o)

3.1. d7|+ASE9 H

3.1.1. TAAA HAE BF ox}7] &
TAAA B|AE Bt I2p7] ol tigh Ao 2hg
a7t W Ay, 12 7F wiske BAg Avpe
(Table 4yl UERd ulel 2t} TAAA HIAE %
& 9] Sk a8 x A7 7F A avtet
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Table 4. Changes in counts of kicking average in TAAA test during 8-week L-arginine intake

Variable Group Pre Post diff %) t F
PG 13.68 14.01 .
2.44 -1.590 G 5.306
(r=14) +1.04 +1.49 roup
TAAA
AG 13.90 15.81 . ) -
(average (=14) +0.93 +0.8 13.70 -9.475 Time  71.631
counts)
+value .609 3.967"" 52417 GXT 24.938""

Values are M=+ SD
PG: placebo group, AG: L-arginine group

TAAA: Taekwondo—specific aerobic—anaerobic—agility

sk

"p<.05, " p01, T p<.001

Table 5. Changes in TAAA fatigue index during 8-week L-arginine intake

Variable Group Pre Post diff %) t F
PG 2.89 3.54
(10 s 1ol i 22.43 -2.156  Group  2.792
TAAA - - -
fatigue AG 2.83 1.81
-35.95 4 Ti 1.354
index (1=14) +0.96 +0.87 359 3.489 e 3
(%)
~value 426 -3.432"" -3.337"" GXT  17.7217

Values are M=%S5D
PG: placebo group, AG: L-arginine group

TAAA: Taekwondo—specific aerobic—anaerobic—agility

T pC01, T pc001

(p<.001), A171(p<.001) W TIF(p<.05 7+ 8t
b vetstek, 1 W) A7) 2 Aol Lok
d FiEol froldh xelsh Lkt m(p<00D),
TF 7 Aol AT (pCOD), WegoIA folg A
o]7} LFekETH(p<.000).

3.1.2. TAAA T27] g= A5
TAAA %*ﬂﬂ w2 A4 digt 4=
LA b P B S o Kol =t i B i
A= (Table 5>°ﬂ Lrebd vheh Zoh TAA
27 12 AF5E 1EXA7] 7F AT _§_31]-7]-
‘%E}”E‘r(pwl) 25 W A7] 3 ZpolellA] L-of
2710 gaFol feolst Aok uehgon

i
mm )
S P
> o
e &

(00D, SIHZL FEI7 Aol e
tt. 1% 7t Aol=
7t UrE’r‘i{E‘r(pQOl).

e

3.2, &3 D EESH9| Hlw

3.2.1. A%t(lactate)

Zsto]] tigt oz axh, A7 9 11 247
Fa3t 9 5 7F Zpole} A7) 2k zpolof TRt A
Jt= (Table 6>l YRt vRel Zot, HLR2 A7)
7+ FEITE YERATH(p<01). 25 W A7) 2+ 2

olof A flekto] Rl ztolE HERATH(pC.05).
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Table 6. Changes in lactate during 8—week L-arginine intake

Variable Group Pre Post diff%) t F
(nzil) 1009; i102§6 38.16 -2.591" Group 1.005
(;:;?;i) (n/f 5 io 69;2 il ooi A 14.97 -1.901 Time  9.286"
t—value .024 -1.304 -1.426 GXT 2.107

Values are M+ SD
PG: placebo group, AG: L-arginine group
"p<05, T pco1

Table 7. Changes in LDH during 8-week L-arginine intake

Variable Group Pre Post diffk%) t F
PG 211.50 183.57
~1322 4, 002
(r=14)  +3332  +32.59 320 368 Group 00
LDH
AG 223.14 171.07
-2334 10. Ti 76.4
UL =19y 43158 2650 > 0.366 ime 76498
r~value .949 -1.113  -3.024" GXT 11.267"

Values are M= SD

PG: placebo group, AG: L-arginine group
LDH: lactate dehydrogenase

" pd01, " pL001

3.2.2. BAE44 8 4 (lactate dehydrogenase)
Aressasel gt ALE A, A7l 9
Fad g IF 7 Apolet A7) 2F At
olo] tiet Axt= (Table 7)ol urehd uke} 2ot
@ﬂgéi;i% TIEXA7] Tt o2 -8 (p<.01)
7+ 3 2t UEithpd00D). 15 W
A7) 7k apo ] oA L-ot=7]d AHa 9okt &
T R 2ol 7F YEbtH(p<.001). 15 7F &)
+ HekEol A Folgt Zpol7F LR TH(p<.01).

3.2.3. &R Yol(ammonia)
djote] et Foag gyt A7) 9 5 47
o] a9 & 3t zpolet Al7] 7 Zfole thgh
At (Table 8)of e vie} Zoh gol=
IFXA7] b 452-g anrt Jebigdoh(p<.05).

I W A7 ZE Aelel A L-otz7d Aol
OJgt Zpol 7 e o (p<.05), okt Folet
Zpol7h et Al bgkeh. & 7 Akele HekEe]
A frefet 2ol 7k WERTEH(p<05).

-

3. 3 ik

2 AolA 83 1T FA =™ Al L-of=
719 A37F 2714858 Fdel nA=
dotr 7] Qste] A4E9] Ar|4Fs8x
ATTAZE = TAAA HAE AX] & 9haty] 4=
o} M2 242 ZH51t TAAA HAES A4
gt At Ix}r] feo| A L-ot27)d AF o] 7]
Aol FootAl FUketlem & gl A
= L-ot27|d AdHTo] felotA Fastit.
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Table 8. Changes in ammonia during 8—week L-arginine intake

Variable Group Pre Post dith%) t F
PG 26.64 29.14
38 -1.377 G 731
(=14)  +3.32 +7.82 ? roup
Ammonia
AG 28.30 25.21 . .
(umol/L) 14y S ol -10.89 2.357 Time 072
+value 1.202 -1.566 -2.383" GXT 5.675"

Values are M= 5D
PG: placebo group, AG: L-arginine group
"p<.05

A A4l T L-ok27]d H3iet 2714

129 Bl olg A, 2 Aot fAR 25
B GRALY S BE G 25 F
9a 57 445 dend Adar A
o 29 452 b vjel 2 go] L-ot27]d
3} VOmax7t L-ok27]d Htto]
Slopzol sl folsHA S7eteArH21]. mH7kA

2 ARE f&3 A4S dder 12470 54 %
Z

. HE

2ol WskE Liehuieh22].

£ o] AYeIHE L-ok2r]d HH7 B
F W] 47 F7kn WA W2 ATk e
Folid, ol 2 AolA L-ok2s1d 43 A7)

ol

£ AT 301Q1 F AR del AFsHe 7] el
L-ot=27]d 43 & 8= 3] (urea cycle)olA] &
AE NO7F 3 45 S5t Ef & N
Asty 5 F mEot weld ddE59] o]gha
goz Qe AU = FF 520 AA Ees
T A0 §FITH23]. o)A 1R E *F Al
o] FHEI daw g B AIF o Ql
off o] Woll 9 4o A7]=d| ofnf L-of27]
H31t NO9] 717 (L-arginine-NO pathway)°] 1L
e 5 T RO 754 AolE Mt B
skl glo] NOO s /5l & 4 ASUHh

She W et BiAE delE 4550l 4]
52 el 228 F 4 Atk A, ol

718 AHstkg olfele o o] 2 Aoz ot
o} I8R5 £ gkl 7len AEe 8
TFotal FAH H7E S| fIet HEE A
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HTH32].

8FZte] AT gRoR It ZAterA s A
7t 571 2 Aot A H A, itz L-of=7]
d A3 9okt BE {2 8%
o] ettt shAITE L
of Hlsll tf & Hog FAaste Zor YEE]
2ol L-ot=7|d 4371 datdseaass {ols
A AAANA mzEd Haol 34
+ Aog AZHEn webA, 13E Sy B2
Rt Hatdeaaso] e Sl L-ot=71d
AFE d98E + Ao

YERUot= et 54e 7HAH 24 oA &
o] vt FEE HERHATE, AR 5 A ©]
2t ¥AlE FAEA et AR 9 A HE
ST o] Arekrs AAAA w2 o] ¢lle] H=
g ofuf, o x|l 1A=L T2 o] A4
T 729, &edx7F T3] whebA
TE9] H22ES S5k 4E%t 57
ol dF drRyote] Hays wE SEoR
o] A718S 917t Aol & 4 Qirh

2 Aol 857 L-ot271d AH Al =Y
o] datE AmE Ay}t L-of=27|d AdFo] o
Hyot Zark vehd dytel APATE H| w5
Ho nw Gz S AeE dhde R 25 B¢ L-
of27|d I1F2 wWid 5 g& AFIsAl, GPLC
(glycine pro—pionyl L—cartinine) 152 i 4.5
g= 47 AAR & S 4719 FARE Yo-Yo 3H
94 35 HAES AASHHS o Ruyote] ¥
3t= GPLC &Rt L-of27d 284 g9
SHAl ZAstTH34]. & AeF YA FAF
g AT Yehd o] f= AR 5 Al 2924
AZ= sl RFAE ARt FFS T oA
o5 W 24 =T S7kH He AAE 2t E
T HISSHA EAY H= R Yoks 2 wze]
Qlo] HTH35]. skA|gt L-ot27]d dHE & &
ol A4t dFAE o Bol AEetes Fxst
A A H7E AA S5 o] AHoR o=
£ AQAZ 5 Stk AZHETH34]. E3E NO
A3 ffR Yot s 9 o= EE7t 4
o] &5 § Z5o TR 44 dES A
7121(37], & o= &
A& AAsH B71edsEs S 7Ide &
UATH32].
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