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dietary restrictions, muscle quantity, mental condition, feelings of fatigue
[Abstract]

The present study aimed to examine the effects on collegiate male judoka’s

condition of taking branched-chain amino acids (BCAA) for short-term weight
reduction before competitions. The participants were seven male university judo
athletes. Each individual’s period of weight adjustment (up to 10 days) and calorie
intake were decided based on the past results of his attempts to lose weight; the range
was from two to seven kg of their body weight. In the weight adjustment period, they
took BCAA before starting training in judo. Body composition measures included body
weight, lean body mass, and fat mass; physical strength measures included grip
strength, vertical jump, and back strength. Furthermore, subjects were requested to
submit introspective reports so that subjective symptoms of fatigue could be checked.
After the weight adjustment period, body weight and lean body mass were found to
have been reduced significantly, but fat mass showed only a tendency toward reduction.
Right-hand grip strength increased significantly; the other physical strength items
measured were maintained without significant change. The reports of feelings of fatigue
increased after the weight reduction period, but the average value was lower than 2.0,
which is not very high. These results represent a case of collegiate male judo athletes
who were attempting to adjust their weight by controlling calorie intake according to
their own rule of thumb. Their body weight decreased within 3 to 10 days, while their
strength was maintained. However, it should also be noted that, in addition to the
weight reduction, the lean body mass of participants was reduced significantly after
taking BCAA, suggesting the need for further improvement in this weight-adjustment

method.
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1.5

REBERLH OB HIIECL AV 7 728 OFH T, BHIZE> CHYZR MR CREZIT2HIE
FILIEAATS VAR, 1995). BRARRYZRJ 1L, /N & (BRAGIG &) 248 ) R DD fRI | &L,
Bifiear T avar iR 2800 LI A THD. L, MEICHEWVRENME T 208 &
DOHRLTHTHNE CRIE R BIK T35, 2020, DRORMTEEEZITOE, HRNEMETL,
BB NTBERNT 4 —~ L ADIE F 25| Z ¢l RetE AN dE £5. R T EITEE 2 B8, — i
IR PR FIIRERRE OE RSB S ORBRANCEIY, S TR ELT2IEMRL .

BETELLC, EEEOMINUIMI A FHIREKSHIRAZ T OND. — I, KoilRE
PO RIER R, MKEEZLZOT A REMENHY, BH OB R R FTREIZ/R DI ERHDH VIR,
1998) . F7z, BiAKREFIZBLE OMFFEIZ D D751 T2, HEED 1 e — =2 7 0 idE , O
TTHFEFICETHETLILLR GG TED. PKEEZERTLFEO—2LLT, &%
HIRRIT R NRIZEE S, B EAH ST L TR LT — R BA NS ERHS. LL, BE
IIEB &R ZNT AV —RDOGE, SHITEE &AL THE T 2281348 5 Tk,

— 7, B —2ME TR EHRIL, =RV —J{THLEECIRE N A EL, RELz
TR F—AGIRE L TR 72 AXSE D 3 g - FIH S0 (R IED, 1991 A2, 19925 R,
2016). DFY, BT XL X =N AR UIcEREEB AT DL, HiEMETL, BEAAT+r—~%
RTSELAREMERHD. 22T, BLGOF AT R ER (TCAECE) LB e — 2 i
T 572018, FE A% IC BCAA Y TVA NG T 2R FNALIND.

FIARIEA (2004) 1%, 5RALATE B o o0 55 1 KKK R F2NEB HID 10 g(20 g /H, FRikBE
O OF BRI 10 g 372) O BCAA BRI 7-FHIFIEE AL Ll 958, IRED i 7= A
ESE O ERIHISHL, H IR RGN T v a bR CEI A REMEIC OV TE KL T
W5, DD, FEOBEMRIZOWTYH, BCAA ZEHTDLH 72 AL E O A S, K7
DR TR DB B L O F O F WS- BB T 5 RN GONLEHER SRS, &
OIZ, Tz AIESE D3 g% e/ NRIZT 52 8% BARIZL7CE R T, M7z AE<&IZ BCAA Z RN
LT-BENER THHERESN TS (IRENED>, 1985). LLEDZEND, BCAA ZMikETHRK%EE
TRFOLERMEICBIDIEELZTAE T LI, 5B OME T IEICBET2H K725 LIZEBNRS
LIRSS,

ZZTARMIIENE, BRI BCAA ZHife T K FH Il R FAXIRIC, AT 7 2ok &
DEREEZFIAEL, FERHCHRM T DI EDS UM, K773 ZONEMHREN I K E T HELI LT
HIEEERELT.

o. 5
L. W

AL, EEKRE GHERBEIRTFHERESBLOEHATEEKAS) HIGRET25 0 RK%
BAFEHE 74 GElv: 19.5 = 0.9 5%, HF: 169.1 + 4.6 cm, {K&E: 73.1 = 10.0 kg, FE#k: 60
kg itk 2 41, 66 kg ik 2 4, 73 kg itk 2 4, 90 kg fk 1 £) Tho7z. MEHFIL, FEHRENZNET
DORBRNSEDT- A3 H, &K 10 H (6.9 + 3.4 H)EL7z. AWFZEICBWTIE, THETOREIC
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MNAEFRH EBNS, BETOFHZAEIE DS RZIEIT 5 HAT BCAA OFBMAZR AT, 725,
PR IZIL BCAA OFERLS, TR ETHVOHMBLOTIECHRE T IR, NEREIC
WTINETORESME BCAA ZEILZAEBRMIM Lz i+ 2L KD 7. HEIEIL 2 kg~7
kg(3.6 £ 1.5 kg) Th-o7o. ARTEE (1992) ICLDEmERE, KFEBIOEEMICHTETSH 3
BT 1104 (60 kg #h 174, 65 ke 94, T1 kg #k 174, 78 ke #% 10 44, 86 kg % 9 44, 95 kg &
9 )L P 3.6 = 1.7Tkg D& 15.3 = 9.8 H OWEMIM THY, AWFFEOMWMRH (L FRED
WEA RO HRRICTHER L. RIS, A0 B B0 ESIHE I BCAAZEIT 2L,
EBIIERMEIC OV TH R L EBR SO K& 157,

2. EEIRY—E BCAA (T /) DIEEUT 15

WEHMRICBTARFL, AEE R LEL, BERRKGHIRIZITORVWIOEELE. | HORE
Bha)—i%, PIOREFHNZ LI, g mICREUVKREEHRIZEALLZ. 612, Elhn)—
i, ERlo#EEET ) r— a0 (FoodLog, foo.log Inc.) ZFI L CTE H O ERFLELZ. EEha)

—I T HEEEA (2001) DWFFEESZ BT, (KHE 1 kg H720 30 keal REZ H&LLL, ThABZRNED
fERUie. WESF T OBEa) —I%, BELS H D 5RK 27.8 £ 1.9 keal/kg, JlE K& H 23/
11.5 £ 4.7 kcal/kg Toh-o7z. 728, BCAA IZZI AT VR (AN —Ta 418 2 HL7-. BCAA @
BT 1 10 g 27K () 300 mD) (2L, SeATARZE i 8 BRI B IRz B Aa L (A ARIED:,
2004) , #RE I IRZ & 2T

3. MR AR T E

AR E L CE I AT O R E B L OBRIEN &, 1B S ARG (RIR R FH A E ST TBF-
410BODY FAT ANALYZER, TANITA #8) 2 W CEBR=R ST E L. EM IR EL
T VA NVAREG (A —A% v T 27 /b RD-907, TANITA -8 2 H W CERlEL. 728,
BIEDZAIL VTR UHERZITHE — L, MIEDEIL T & DAL DFMIZREL, BIERFEHHL
To R DREMELCELA ORI (T UHNARTIFH 7V 7D, PriFias TEARD), MEBKO (T U4
NVEEEEONAIERR T v 7 MD, Vi as TR, /) (F U2V 15y 7-D, 11 Heas
LA ) 2P B IR W HE Uie. IR R348 3 2 [EATW, mVMEZES I LT, 723, #kind
1 AN ERTR ORI BER, FEHIEMREFZI720, RE~OFEELZEL CEEOO
WEZF L. 2072, EEBKONE 6 4 ORIER R CTHRETLE.

4. T — A
a. I T LB RELL A

WERT#£IZ, 5 ERITAh 7T —(hEhiz 25 HHOE IR T 58 TIELOXOHFHEEIT-
7o (R ARPEZER /A PR PE SN JThT PR 2, 2002, X 3). 5 ERDOAT TV —IZIRKUE (adew, AIZ70
720, BLONTD, RDRMNEIFL, BENEDN), REEK (RLERIECNRT D, I 272550
72, BHONROWRSTE, WD T 5, BEXNEEEVIINY), NP (BEAWZ, BARBH, &
IR, EHBIEARCDT D, HFENRT D), EHIEBENRTEH0, RNV, RN,
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RNTZD, BENZD), ERTE(ANLLESL, BR20N05, ARWZ, A0, bORIE
R D) ThoTz. TNENDOHEA THIEE DEFEORSIITISE, 5 B TRz L.

b. JHEDOFERREL BCAA BRI THINE HiE
HEINIIETCNETOREICOWT, BE%IZIBCAA OEBRZEIZOWTINERELE-T-.

5. WAl EE

HEEIL R TEAE £ EEFEECTRU. WER#ZOBEMOHEIL, XHS0HD t 15iE % H
WTAT o7, SRR A EKHEIL 5 SR &L, FLalHLEY 7~ IBM SPSS Statistics 24 (IBM ft) & fu
7o 708, WROKREZDOMERELT Cohen’s d ZH LT,

Im. #&5%
L AR B IO ) — B (£ 1, 2, K 1, 2, 4)

R OKE (69.4 £ 9.5 kg) IZBERT(73.1 £ 10.0 ke) LEERL, A &AL (p < 0.001).
IR OIS & (59.9 + 4.9 ke) 1T AT (62.7 = 5.3 kg) LH#L, AEISHA L (p < 0.01).
NENG B3R BRI I B W TH B RZDRO LR -T2 (BERT: 10.4 £ 5.4 kg, JH&E%: 9.5 =
4.8 kg) , AR (A 2~ L7z (p = 0.056) .

F7o, BHBRE OWMEHIFEICB TR EB LB R ) —0 2 b4 (K 1)1, WO Rl gk
BROWERMIRA (K 2) ~U7z. BE ) — 1345 E C 2R\ T, IR T m AR L7z, 24Ul
W, RELIE T[22 R U, (KE kg HIZVOBERA ) —bBRE C 2RV T, BER Tk
I FEZ 7R L, 42 30 keal/kg &2 FEI-> Tz (& C: 9.24 keal/kg 75 17.22 keal/kg, &
DOMLOYPRRAE: 14.44-30.12 keal/kg 7>5 6.83-17.37 keal/kg (ZHER (BEBAAG B 1 H& T H ~DZE
b)) . S8 OB EMBICE TN ERESIOERI ) —O i /R U2 4 DO R E C &
PR, BRI ) —OMENI LR E AR LT, BRIV BIZ AR E O IS, 2
FHHA LT e, — TR &RIL, #E E(RE 5.2 kg Jlii) ZBRUW g 238 LTz,

2. J7RHE (3R 1, 2)

WEHDOETR S (45.4 + 4.3 kg) 1T ERT(42.4 + 4.2 kg) LHEBLTAEICHMEZRLE (p <
0.01). ZZE NI EATZ TN TEITFBO LN o7 (EAT: 43.6 £ 5.3 kg, JH&E%: 41.6 *
5.6 kg) . EEBEONIIHEFTZ ICBWTHBRENEO DI -7228 (BRI 65.3 £ 10.4 cm, J&
B%: 70.5 £ 5.7 cm), JHEZITIIMEZR LT (p = 0.076) . 35 /H T EATZ ICB O TENR
DO T (AT 147.2 + 15.2 kg, BiE%: 152.3 = 15.3 kg).

P IR BT B 9% B RIE L G4 (% 3, X 5)

PRI O IR DL, K H T2V —DO B TR EZ ISHNL 7228, TEEMEA 2.0 2 FE-
7= BT IV—RIDEIZLL FOEY THA.

IR AU I T D FEANTPERTAS 1.9 £ 0.9, iE% 2.0 £ 1.2 Tholz. [RDKMNLIFTLNE
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(BB RNTED0 | N EZICE Eo7208, [HONTH NI EBIIE TL, Taten  EIRHICARDZ0
ICREREACIT AN ST, REZERICTIT DT ERTA 1.3 £ 0.8, EE 1.7 £ 1.2
Thote. TWHWNHT 5 NIEZ IO ML, 19I5 27K 072 R EZ S KIEICHE ML, —
55, TBHODRWR ST, IRLERECNTH 11BN EEEVITN IR ERE( LT A L)
Sfc. RRBUCEIT DT ERTA 1.0 £ 0.2, &% 1.5 = 0.9 T, T XCOHEHBHERZIC
HIMUT-. FASBRICB DTSR 1.4 £ 0.7, BiE%N 1.7 + 1.1 Thotz. [ENTEDH
VB EZITHEINL, TREN 72D WD I RIEIZEE L7228, ZOMOTE BIZKERELIT AL -7z,
ERCT IS BT A NI E AT 1.1 = 0.4, WEHED 1.4 = 0.9 Tholz. [HMB DO ILHER
[ZHIINUT=28, Z O IE B KRE R B LIZ AN D -T2,
F7o, FHBRE OB TIERLO A ICEDE 3 AREOEHIM CHEL-HEHE A BXOUB I,

HB IZE T REEIMNTDME M ZE R LIz, — 5, 10 HEEE TR ELZMERE D, E, F2bNZ G
IZBWTE, o2 BIX AL TH KEREN RO T.

4. WA WS

WEZICFEBLUIZNE WS TIE, BN INETICEML TEIREO EEB IOARIFIEICE
(7% BCAA EIRONRIZEL T, U FORIZEZGC. MEDOERELT, 7 AF 6 AEESMIX
[BEFEICREE S TV EWORERDELN . BRI, TR BTG T 2RO o’ H
D I EORIEN LT, £, REFIEICRBIT D EGRE DK H BRICE DRI T T e)s
ST EEIE L. AFRIZHBITAEET O BCAA OEEIZHSOWTIE, 2HRE N2 RA U L
EZ LTz WRONEL, THRFTET), DETDEVICW SV EIZENRLE Th-T-.

1 WEARICBT O LA RO (n = 7, REBKUDA n = 6)

Pre Post d

AE (kg) 731 £ 10.0 *++ 695 + 95 0.37
BRBERAE (kg) 627 + 54 =+ 599 % 50 0.53
RERAE (kg) 104 + 54 95 + 48 0.17
H#EH kg) 425 + 42 xx 454 t+ 44 0.68
E#EH (kg) 436 = 53 420 + 57 0.30
FEBU (cm) 653 = 104 700 + 66 0.54
EHHkg) 1473 + 15.2 152.3 £+ 153 0.33
Mean+SD

Pre: j&&#i, Post: B &%
d (Cohen's d): IRED KEFE
**:p <0.01, ™ p<0.001

2 BRRAE OWFR, (KR R LOMEIE (n = 7)

AEERL &A .
FEkg BEBEky) BEGEGK) BN k) BAE k) EEBGCm EBAKY) Aeim
##E8&F Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
A 623 600 66 6.1 557 539 343 403 379 395 67.0 680 1480 1400 3
B 623 600 65 58 558 542 444 440 413 381 790 780 1440 163.0 3
C 68.1 66.1 76 65 605 596 443 457 471 417 730 750 1265 128.0 3
D 720 656 95 82 625 574 487 544 525 514 690 740 1525 1635 10
E
F
G

772 720 9.0 98 682 622 446 484 484 489 560 670 1275 1375 10
76.2 730 104 96 658 634 407 421 406 401 - - 1705 165.2 9
936 897 232 208 704 689 404 430 376 340 490 580 1620 169.0 10
Mean 731 695 104 95 627 599 425 454 436 420 655 700 1473 1523 6.9
SD 10.0 95 54 48 54 5.0 42 44 53 57 101 6.6 152 153 34
Mean: 151
SD: Z#E=E
Pre: #E7(, Post BE%
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# 3 PEARICBI2ARELL WA (n=7)

Pre Post
HR & 19 + 09 20 + 1.2
RO L 20 *+ 08 20 += 09
BIRY0 21 * 1.1 1.9 + 1.1
HLUN TS 26 *+ 09 1.7 = 0.7
PHREMEFLLY 1.4 = 05 23 + 15
25N 1.1+ 03 23 + 16
FRERE 1.3 = 08 1.7 = 1.2
(AT i) 1.0 £ 00 16 = 0.7
BEONGEVR AT 16 = 09 1.6 = 1.0
TRIGBLNT S 16 = 1.0 1.7 + 1.2
W35 2BR AT 1.0 = 00 21 *+ 16
EZMNFEEFYIKW 1.6 = 0.9 1.4 + 1.0
T 1.0 = 0.2 1.5 = 0.9
BEABHL 1.0 = 00 16 = 0.9
0,0y o1 A 1.0 = 0.0 14 + 0.7
FEANL =LY 1.0 = 00 13 + 0.7
BEAFAPYT S 1.1 =03 1.7 £ 12
HEVHNT D 1.0 £ 00 1.4 % 10
EHEEE 1.4 = 0.7 1.7 = 1.1
BMNIS 14 = 07 14 += 10
FOHEHULLY 1.3 = 05 16 = 0.7
A=A 11 + 03 21 + 16
EAL=L 16 = 1.0 16 = 0.9
BAESL 1.4 + 05 1.9 + 1.1
[E&elbg-3 1.1 = 04 1.4 =+ 0.9
B mh< 1.0 = 00 1.7 = 1.0
B A=Y 1.0 = 00 1.3 + 0.7
LDOMNIFEOITS 11 + 03 13 + 0.7
Bao>hhb 1.3 = 07 14 = 10
BAL&LIEDL 1.1 + 03 1.4 + 1.0
Mean=®*=SD

Pre: JB &8, Post: &%
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(1993) 1%, 10%LL EDMEIZOWTIFH I OIER T2 IENBRBENRHDLLFRRML TWD. KBFFED
WML 2.9%~8.8% L HIENHDLERMIN TWVDIVBIED -T2, ABFFETIL BCAA OERLIAMC
BALC, HEEMY O EZITO IR LR R, BRI &V DbWLH W ENG B L, —FOfE
Wi B3R 2 R T IZ h Eo7e. WEHFICEITS 1| BIZEBRT 00— 20T, AHEEmA
(2001) 1 — AR X 20~25 keal DWEAERYTHHEL TS, 77205, (KE 70 kg ThiLLE
X% 1,400~1,750 kcal &72%. LL, AFRICBITDZRFEB FRTFORENRIL, ZAEE R L
DEFEEZLNITEOBRERDST-bOO, FHE—HFATNTIE S 1000 keal /HOBEIZEEED,
Be/MEIX 11.5 keal/kg ESEATAFFEICR W CEARM T2 B 0 — O B0 E Tho7. ZHUdk
Fr&tn B (1992) D3R T IEIZB W T, WMEIERRIRD 76.5%E Kb 0 olo L OO hHEN T
DI, R ROERFIZB O THRBIELZBRDA N T2 ThDHEE 2 DILD. BRI
WL, REAZE FIELZLICEBRB TN MICHY, el O E S RA £,
BHEANB~OEZEDBENIIRONE THD. BIROZ RN, BRI B2 R ST 5720 O
BRIIRBEATUVR, FIZZOBBAENEE THLZEEHATHD. AL TITEBII RY— 2
FRIESITWD R CIz AESEZ MG T 57280, #ME 12D BCAA OBIZBIALT-. BCAA OZhE
ELT, FAF(2007) 1% BCAA IZEENH0AL U N2 AESE OB AR EEL, @zl oL H s
LTW%. 77205, BCAA OFBEUIRIEN B0 T2ME 52 R0 HLHZLaEH T 5. LinL
MG, REFFETITRAERERIZIITS BCAA OEE7ET TIE, BRI &4 MR 218077,
REFERLSNZ 3T HAR—V & FOBARA 72 &I DOV TORF SR H (1992) 1, BEERE I DK T %
BOTERL T, BRIEN ORI 2k /NRCIMZ 52N R EERE THLELRLTND. ARFZEIC
BOTL, BRIBNE&2XE BRI L TRY, MEFIEICESD TROEED RN ED.

ARBFFETILAR T O RT H 23, BEZ ICHHERFSI TV, (K ) & 358 O BFREIZ DWW R
1Z2>(2008) 1%, BEEBPEOVE TR OB 2 RL, MOBRREINITEOFLICERL0, ZiERT
(LR ER O D> THLHER X TND. RIFFREOKRTF I B FIXHEZ ORI &ML
TREETHLEEBKORE N EHERL TRY, XL 2R T W EEZbND. INEEICBITDFE
LIEF L RIETFLORIDOENG, 18110350\ D5 FOBICAE R Th 2 rTRE A R IE 7
DM NHD (FEHIEAD, 2008) . AHFZE CIIEIZEVERIEH &ME FL-b OO BKEE ), 4/ /1%
F OB INTHERE - 1] EDSFROONTZZEMD, REITBIT /37 4 —~ U AZ K T EEHITITELR D>
TeHERR S NS, U, ARFROBRE LD ED, RIIE TEBITIE 10%6RTFHORREIZIED S
RETHD (KAHED, 1993), LVOHEE X FFTLHR/EETHD.

BRI R ORI E OT —2HERBE DL, BRI ) — & EA) B ORI P T0D
BT (BRE A, B, C)RJE A ANZIXIZEI ) —2E R LRV ET (JRE A, B, F), 51T 10
HFTHRA IR TS 218 F (B D, E, G) %, MEDHIITEkx Thol-. £z, #hilad A B
DI ZEL N TORE TS, £ TRV R E L~ (BE I 9~10 HH), B RER
FARORERITEALL T, ZoZ Db, iV (3 B /) SV, e B Rha)—o
PIHNERRER 2 T 4 a ORERRIZITIF LN ZEMRIMNR 5. NE HE T, ERIRIC
BCAA ZEHT5L, BEEFICHEL T ETEOE R AEVICO e R ok s
DR T VST BIE DG L. T (2007)1285E, BCAA [ XEENC I D759 57 RIE L ICH L
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THBRAHEMEICE L TEY, Y FUACREL TOB RN FE V. 51T, AARIEN(2004) 1X, BCAA
DTN T2AESE Do fRZ L, B RO =L —JRELUTH SN LA LT D, ARG
ZEICB W THIE BAAAEE DS BCAA 218l 52 8T, I MIERN R, SOITITE TR F10R 71 3 HEFE
ENDHZEEWFFLIZA, BCAA OBRO A TITEMIN 2B BA BT I ELRWENZ 5. b
EEIR (2006) 1XZFEFE LT 5 A BLOBE 1 1 AEXIRIC, 6 HEOWIK T 4 kg O EFIEREAT
STAER, ELWBENEOECHAZLRWEN ST REEOLEIZLY, § A RO 5/
FRICEIZ DILDZEEZ BN TWD. T72bh, il F O G R ThE U2 R B S LT A
n, BENEOUEEZFEERL TCWLZET, BRIEMEORU/D 23 Mf S, e aLiEmd5
AREMED DD LRIR I NS,

SBOMFTRELL T, RO —F BEREOIERIST TR, WNNIERIEN &2 /R L TR
BAAD ST, KOEMERFL CRA I 2 FHEICEIT T 20BN D 5. Hlx1E, BRIBN &%
HMERFL CUEA T 2720121, BEa) —ofil RISz BRAE BE O E 0B RA b s+,
TAEE OB R A IS EL28) BT 24407, #E BS 25 EICTHE T 57201005
RIEMIRELDRDOND. 2O, R E M AR08 T4 R, FHRpYREEIC
T 7B BRG] CREZSCRFEANRE, BEOXAILY) HDOITFTENHE (8 & — =2 7 &,
ZFOMOIEZHEIE) IOV THHEEAIIETHAZENEELRD. Thbb, Hx B FORRAIZE
w7 T —2LUTIETHZEI2ED, KO 2 AT L7 R DD R A7l & D R BIN AT gE L 72D
LHIff SIS,

UL EDZEND, MEHIHIZ BCAA it T2 KRFHFFERFD, TR EARBRANIIE-S
TR a)—OMEN LA EE, 3 BD 10 H OB CEMBLIMEE, BRIV REITKTLELO
D, RN EMEFFLT- FERELE TG TODEENHADN Aol Fi2, IR 721 Tl BRIB
EHHEFFT A E ORI, BEMIZ BCAA 2T 27210 TIIR 0 THY, T IECEE
NREEYET DL EEN RIS,
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Reserch, 1, pp. 10 — 21.
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BEEEE 43 MRS, p. 337.

© RFHED, I HEA, RS (1993) L@ FOREEa T a=r 7 RERGG R
O HBREETIEICESEEEEDEE, HARKREFRE 44 [FIRE5, p. 365.

- AL, EIREER T (2006) KFFE R FO 6 R OW RS S UKL SR T R E T R,

535



AR INT p— AR, 12, 523-536, 2020

& LR N EFE R AL EE, 1(1), pp. 279 - 284.

C FREAOE, FHINER, @EILE, B HPERRR, JAHA— (1991) & B EAH B L ONESEE /I
FAF$ R E O BALRL O, A ARAEB N2, 10(1), pp. 25 -33.

- RPARRRE], IREDEEGL, ATRNE E], SR mE, AR E A, B sERE (1992) ZeiEIE T ORI
B o0 gt A R — E R O RE b, 57 EE B L O EATENC DWW T, TIEEREF FIFE,
15, pp. 1 - 8.

- HRESR, BE32, IR (1992) FilE FRI& B LR JEBRE 1 L O BAGR, IREEmE A ST A REH
@, 28(1), pp. 1 - 9.

B ORPE ¥R Y S E ENE MR & (2002), HREJELSD N, URL
http://square.umin.ac.jp/of/index.html, b7 _X— > AR EL 70—k > HRIELH,
% H 201944 A 8 H.

- AKRB I, KRB, AT (2004) 48847 R (BCAA) BHEU X5 B R 55 02k
~2 W OBKRILAE BT, (K18, 56(6), p. 750.

- FATETR (2007) EENZ LD T /e (BCAA) FREFO(EEL BCAA #5280 %, (K IR,
R Y YA, 56(1), pp. 2.

- EARE—(2016) B FEIE TR X — R X A=y MRBI D721, B KR,
24, pp. 33 - 36.

536



