WHERKKLE $£15%, 35-41 (1998)

PF CHORZ 5 AFENAlRBRICKITTHE
—I4ET I B - TRIGRRIREE & D BIAR—
RS SEAIT, ROSSEAIT, B ST EY, I O

BT AV F— (#600kcal) TP F C (protein:fat:carbohydrate) O R 2 &M%, R4 5H
DORELLTREE (n=7) PENL, BEHROZHEKE MPIRHER - 73/ BiEEOELE R,
ZORR, A 3EE b EREIEm, o205, BRICHERZRIRLZOZIRHAT, 2WTKE
BETHY, WEBSHMZASTOAME L TEEBRIRIE 2D o0 RAMCYABI 5 %
BZEEEFEHRONEVENE P o7z MEREFEOEMEZRLAORMEN) 7)Y K&
AR VIRETHY, BHMNED - -ORMERS V37 BEE -7, T I/ 8Bid, BAARS
VHT I /B (EAA) PYEEICERL, #hi b dICiBEErsgs sEAiIcdh, EAADTRT
LR, HRICHHSHT I B Leu, e, Val %5 FET I / BED Phe, Tyr L HEA B WERTH -
Too MR & MAEIRTAFEIERE & DBRIZ, V) —VEEE a-Y LV EBOADHREREESATEMEZ

L7

¥-T7—K:PFCHOELIAH, ZHR, WME7 I HBRE, MIERHREE

I LI

B ETIHEREEOEL By, &EIEEE
W EOBMRBBEZOMMSTFEING, BERER
BHOZLN, 2R RECEISOMIEMR  MELHFEL
THBENEG Z O h, BERERE B ENEIIAE Tl g2 H
R, BRATIEEEAEHR, BERBETIINT Y ADEnT
IANF—HIRLZ L, BEHBREAER EhTw5,
ZHLAEGHBELBETELVWHEHBIZWS22dH 5
P, TDOLIDIERBRETLRTELRVI L H D, &L
IZ F. H. Netter (1962) 2SBhEERIZ X 0, HETERIC
HLEMFPROGEEZTEHEL, FORkIMbo T Py iEg
FE Re it e G O IR 1 BE D 22 AL A% IR AR R 22 i P AR 12 BLUIG
T5EWHLEFERIHASH SIS T B, ERIF, 4K
TIVOEZHNOMBEEYECTCH LI Fa— VT3
Yeku b R EDORAT I VEEBFAREORELR
CZITRTL, BHEOMBIZE Vb7 I VBLRVE
EEITAH5Z8I2X), RAT7I/ BRTI v 224LT 5
CEERBLTWEY, 5H, REHRBAE~OEY %
EZDBEOREBRERE T H7-012, BEE2SFRIEY
IANVE—TP ! F : C (protein:fat:carbohydrate)
HORLZABBEINBOZBEREMB T I /8 - IR
BEOCEH>FEL, PFCAI Y ADRL 2 EWIE
PEEEARIZTEBEFRARLOT, UTICHET S,

I HREFE

HREZRED20mED H25DFEET, OB EIC
FEO/RONTRE L, EBRUIMITEXKIELRD

MUE SR YNEe o Loy 2t
R TRBERKFFRELE
(ZA+ 1 19984 8 H31H)

SHETH S, #HEHEIE, AiHOYVEB» LREEMT
TiIMAEL L, EEBYHIZH600kcal TPF CHLO R %
HEiR (1 HBRAKEWE | ®RAILWS0%, keal, 2
HHIZEAR BAE60%, kecal, 3HBIIEHA : IF
1i60% . kcal DBRIZAERIC & A AHE) FEWNL 7, £
B HIE, BAEBIREIOEBRRT I TRAKDAZT L
L7 ERL-BFEDOIEHLZPFCROHENZDIZ,
REOG VY 7VHEEZBARRSE ST 7 — K. K. WK
LT ZOMBIRIOBY THS, ZHEBROHAL
X, SO, &%304, 1K, 28/, 38%M (X
7RI ARER), SRR, [ BB [Hbrob
BlIThi) RV bl [T2<iE] o
5B GFE1H555) FMlixfrh o7z F—RMIZIMm
B, MEA R v, MERY o8y, MEREE, 1
HRVZURY N, MEREZROFBEORRNEE)
R, S50, MET I BERBEEOEE)IC
DWTHRAR, MAET I/ BoOBEIE, MAEIZ10% R
WA )FVEE (1:1,/V:V) 2z, By 32
Z4THR W, 0.45um 7 4 v ¥ — (DISMIC-13HP) T
BL, TI/EBEH S EE (L8008 A EH&ET 3
JBAHED RV, MR ORI EIX, Forch
OHETHREZMBL, EBAY ) —NVETAF VL
T, FAZu< 27574 (GLC, Hitachi % G 3000%!)

R1 HEFOREFREBLIUP F:CH (FEHM#E)

pAitE ZEZEAHHE KBHEEA
X 4 (g) 430.0 665. 0 386.0
EHE (g) 15.4 73.8 34.5
e & (g) 5.7 11.7 45.7
O (g) 1.1 1.6 1.0
K 4 (g) 4.0 8.6 6.1
B OH (g) 116.0 26. 4 35.1
TR IWFE— (kcal) 580. 0 513.0 696.0
P:F:Chk 10:10:80 60:20:20 20:60:20

*BENLRAEEDOP (F I Clt (ZAVF¥—%)=15:25:60
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ICHEAL, av¥a—¥%—5F— 7 UREEE (Hitachi &
2500%1) THlE L72Ys

M #HEHOIE

225 IR DAL IE Wilcoxon D FHIEM IR E, 41t
FEHREEOEILIE t g, EHERLEENRE -
MAE7 I /BRIBE - MAENR AR IR B & o AH B8 1% Spear-
man DHBEREE AW, T/, M7 I JEELED
BREOBRNENLOHEICIZ, t-HWELTHV,
N & B

1. BROZEFGEL

RAESE, ZER, RHEENDOZBERORREK

ZALZE IR Y . 3ME, A I ThHo
7ehs, BR30AELMBEELEL, 5RMKkOERK
ZPFCHORLZZAHEBRIUIL o TRR o TV 0 il

PF CHORL 2 AFEMUSEHEBIRIZTTHE

BV O FEAREBIE, PWTIHERRTH Y,
BEFH2KHMECEIEMNL D DAERICEWETHY, SH
MrBXCHEMIVOIBMETH oz 27220, KK
WEEI S MBI EEERSEC, 2 o3 IgHIc
HRoTLEIEN2EWVT,

2. MRS &EEBEBOBZFNEL
ARitgomsE (BS), miEA»2AJ >~ (IR1), M
H#Ys (TP), MERKEE (TL), mMFEr) 7Y &
YF(TG), MERFEEFK (BUN) BEORENE
bz~ 7: (F2), 2ORKER, IRIV‘ERIEME
ICAEBICERA L7 BUNIZEBHELIBABIEZED 3
BeR & 5 BERIRICAERICER L TwA, BSRTGHA,
BHROEELREHIRD b ol —F, ZHEKEAEE
DFHEZ2AD-DEITGEIRITHY, AHEMN
HolDIITPEo7s Thbh, BEHEERETBERLT
WHEEEITGRIRIDENMETHY, ZHICEDLE
EKTFT3sZEERLTWVWS (B2, W3), TPIZHE®D
xR L, MK H LT P

W 5 , T35 LERLTU,
W A3 )

T § § £H305 3. MET S JMIBE L ZBBOMSE

a bl \* * x| g ) SR 47 3/ BRIREEO RO

TN o £tk 2 B BELT, BEARIROAE 3

N \ i 5 5 BRI S AR LR LAz,

\ SRES (OB | opmpaps LR LT, K

B &k 5 kB 125 3SHMICHESR ERER L,

7777/
77//7/7/;/7/7

(REAMEOLR) -, ERL-BEOREOMBRIC X
*p<0.05 HEZANPKREL, WHTIVB (E
n=7 AA) ODTRTHEBIZLERL, E2

H7I/M (NEAA) %L b LR
FRDTVE (F3)s EAADS DB

Zef 1 LSS SHSET I V8 (BCAA) OZA{bid
BRI & #HE LR BHELREBBSEECTHY, ¥
B1 RAEWRE - BER - KR H O 2R ORI ZAL BT I /M (AAA) SHEK LA
£2 IMbEoREHEL (n=17)
i #OMES Ry MEREH mERIRYE oEN 7B F MEREEHE
(mgdl) (uu/ml) (g7dD) (mg,/dl) (mg,~dl) (mg.7dl)
<At &>
& B 88.7% 6.7 9.4+ 4.0 7.1+ 0.4 404.4+83.3 65.6+29.5 14.4%2.0
1RERIE 92.4%17.7 28.0£19.2*c  6.9% 0.3 391.9+90.8 62.4%42.0 14.12.2
4 R4 85.1+ 7.5 7.0 0.4 381.9+71.6 59.6+22.8 13.9+2.0
5% 85.1% 7.5 7.0+ 0.3 376.0£75.7 52.3+14.2 14.0£2.0
<EHHEE>
& ® 90.3% 9.1 7.0+ 1.8 7.3+ 0.4 389.4+85.7 87.1%46.0 12.6%2.6
1B 89.0% 6.8 12.2+ 5.5%¢ 6.9 0.3 378.9+87.5 71.6+40.0 15.3+3.3%
IEEFI%  89.3% 5.7 6.9+ 0.4 394,1+94.5 94.7+58.0 19.0+3.6%a
5 B 92.3% 5.3 7.0+ 0.4 402.7+86.6  107.1+44.2 22.5+3.8%a
<fg B &>
R BT 90.3% 9.6 6.6+ 1.9 7.4+ 0.3 407.1+84.8 64.7+38.4 13.1%1.8
1BRRI 91.1+10.4 19.1%13.6* 7.1 0.4 440.7+80.0 80.4+45.6 14.1%1.6
3EFFIME  84.9%11.5 6.9% 0.5%c 425.7+97.6 92.6+53.1 16.4%1.5%b
5BeRi%E 8.1 6.3 7.0+ 0.3 407.9+56.8 72.9+22.3 16.8+2.1*b
) t-RE (ZEEXORE *a:p<0.001, *b:p<0.01, *c: p<0.05)



37

INREALE $£15% (1998

(@M HEY) s0°0>d 2, ‘10°0>dq, ‘T00°0>d e, -1 (F
480 *8¢ 90 F9'°C  ¥0 F¥E G0 FI'C [BL0 FOT  OBYO FOP QS0 ¥8C S0 ¥0°E | €0 ¥EE €0 ¥ €0 F0O'E €0 Fg'E | WIUSY
§0 F6°T BF0 F8Z Q0 FGT 0 S0 FLT O[BLO FSE BLO FEE L0 F0E 90 FIT | €0 T 90 FLT 0 FET V0 F6T LA
9T %69 BET F00T 49T %68 LT #§'S |BYT F0¥1 &I +I['€0 ®FT [T 67 =+€9 | I'T #8'¢ 6T 6¢ 2T FL'S 8T €9 vvod
0 FIVL B.EZ FL°02 QL7 +9'80  §°¢ G2 |BIT FLO Y9 F6°% BST ¥CEC 67 FLWL | 07 F2EL L€ FTEE LT FEEL 06 FLUI Vv
6°61 *8°0v1 9.1°8¢ #6°761 9.8°62 161  9°CE +€'0V[|Q,L'FC ¥9°002 ©,5°8¢ ¥€'122 B,0°ZF +6'Sha  1°8€ *8'TFL| €'€€ FL'LPT  0°62 TH'LST U.L°62 FE'L6T  6°1E F2'Fal (OF
8°1¢ F€'8) O.L'€C FV06 0,800 968  LLT ¥7°L9 |B,SIZ FU'GIT B,2°82 FCCIET B,GHZ *ECIEL  8°¥C FLUOL | SPL FL'G9 SVL F6'89  6°CL F6°LS  2'8T FE'69 sy
80 F0v L0 F6C L0 FIE 80 F67T |BIT FC QT FLT 960 ¥07 ST FLT | 80 FLT 90 ST L0 F8T 9T FIE | SUPNE
€8 F6'65 O.8°CL FY'08  TVI FZWL VL F6F9 | 8°G1 FOI8  §FL ¥208 O,6°€1 ¥LE®  €°CT 0L | €9 ¥S'99 '8 ¥ VI F6'LY €L FV6Y SIH
L'L1 97861 4,772 707002 4,1°62 #2°661  €'62 F9°FbT | 8,°LT F6°L62 ©,5'Sh F1°85Z ©,6°92 ¥¥°8S¢  @°6S ®@'¥SI| 0741 %9820 ¥LL TSPET 98T F2731  9°€¢ F3°€vl SAT
PEL F6°0S Q.8 F8'0L Q9T FE'LY  0°6 F8'9F |B.6TC FGG8 BL9T EGBL B6°01 ¥LAL 091 ¥E6Y | L€l ¥FOP € FE9 06 TE6F  0°20 F9VP wQ
€€ Fyel  ¥T FEGL 0.577 F69L ST F2ET |B0T F06T QQTY9 FSOL Q9% ¥€UL SV wCUL | 2% ®90T 9T FOUL ¥T FRIL vT FLU dAL
gL oFEW QL6 F8EY 8L F9YS  6°C T8UP BB FHUL BLSL FOU Q009 TG 0°T F6°0S | LG FOU 0V FSL 9L T6UY oL T auq
0720 #6'95 ©,2°€1 TP'8L Q.E'CT F0'89  9°I1 *2'0S B, +8'96 B,0°ST F6°06 B.E'6 %0728 8L 0S| 8°00 T6°F 06 T9'%F V'Ol T8y GG T2 1],
€€ FL'S01 ©.8°2¢ #§'IST 4.9°%C #8°L61  ¥°L1 +€°06 |B.£'7C F6'610 B7729 L7 ©8°61 *9'I81  6°CE 9’06 | L'ST +8'%8  Z°¥1 ¥G°06  ['8L F¥'€88  ¥'9%% F9'I6 no|
L'81 F0°69 B.b°9L %2°%6 Q.L°9T ¥€728 6701 ¥S°0S |B,2°ST ¥8°8€T B.6°L¢ ¥G'620 B0 ¥9'0I 2°22 #0°SS | 810 #2°IS  ¥'8 F09S €00 F9'6v €81 FI°LS el
§€ FETW BI'G FOVE BIG F6'62 8¢ FZ6L |BS6 F6'7S B0CI F60S BEE ¥g€y I8 wpWe | IS TLEL  6°¢ ¥R &€ FLOZ I'9 F8°02 PN
[°LE 6°902 B,1°62 FE'1%C 2,2°8¢ F0'00z  6°0¢ F¥'PSI|®,0°2r F0'CVe B,Z°C0TFL'EIE ©.6°0v ¥$°292 §°S9 ¥H'¥91| 8°0f ¥6°7ST 172 ¥8°09T 066 ¥S°2ST  6'%h F6791 [eA
VS OF9CC 66 F0°% ¥V F9UL €7 F91Z B80T S8 QL1 T 2,28 =*8'06  €'G FeLe | 67 FLT 89 F6WE €9 FLOC ¥V FIE n
P'Sh F7°96¢ 0.8°€01F8ZGE  B'0TFLVSE  9°06- FPUOSE| 8°C9 FI'CEE  L0L ®SBIE 2729 F6°6EY  €'I6 ¥SOLE| P9S ®EIIE  G'T9 TL96Z 2,0°SL FILOF 6L L LL ey
S'SL FO'IST 27l #2'961  8'9¢ F9°V61  9°GE #9°961| 1762 +17I8T 1'% ¥2°€0¢ 2,6°6C ¥0°1%  €'6S ¥6°017| 736 FE'L  9'61 T¢'S®T 2706 FG'28T  8'I€ G981 419
8.9°02 ¥7ET €78 FLIOL ©,2°9T %0821  8°91 *¥°46 | €'O1 FZ'9TL  T°91 %6°220 ®,p'L FL°26  L'O1 #€'LgL| 202 ¥¢¥IL  L'6T ¥6'9IT  6°'TT ¥S'S0T ST F€0II no
L'ST %001 2,0°€1 #4781 T'LT G121 €°LT #V°201|Q.6°91 FO'SET Q,7°28 FE€'¥EL 9,2°22 ¥6°0b1 722 ®E€'90L| L'LT ¥L°00T G'€T %9°S0T €8T %6°50T  ¥'€2 9701 SES
€92 F0°S0T .L°¢v *VEVL 2V %9621 792 *87VO0T|Q.2VE ¥8°GIL 9%y TL'09L 9,692 ¥2'€Sl  S'VE FI'R0T| 63 FI'66  8°02 T2  6°1¢ FS'0T  6°L8 F§°20I oy,
9°¢ €L 8¢ FWL 2,0°C FPT 67 FIT B0V FPLL 98 FL'ET BFE FGCT  PT F9'6 | 0% FSO0I €7 FIU 07 FSOL 6T F6°0I dsy
PSOFLEY TP FVR 8% FSUS  6'8 FLUS (0,07 TO'I8 BEUSZ FLWI B0 F0T0Z ¢V FIIS | 0°S w6 9L FIL 0TI %EUS LY FLER neg
60 ¥6% €7 ¥69 80 ¥8% 8T FI'9 | 12 F¥9 ST F['9 BYZ FLO €T ST | LT F6F 90 FES 6T TG 67 FLY Tas—q
as Gk S Gk AS Gk AS Bk | S Bk AS &k AS Gk dS Gk | S Bk @S Gk AS Gk AS Grk
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LTwa, xub=roORBEMETHAL ) TS+ 77
(Trp) A FI—NVT7 I VOREBWETSH S Tyr b
EBLREHZRL TS, M7 I/ HBBEL EHERKRE
OMREER4ITRT, EAERKIZ, EAA, NEAAWN
ABEIZERL, #hELHICHBEERIEONSLZ LR
LTwWb, EAADTNTEMBERAEHBEEZRL,
CBCAA®Leu, Ile, Val®, AAA® Phe, Tyr %
EOMBIFRANERTH o 726

4. MIERERHERRIE & ISR DRER

MAERE AR IR BE ORER L O4F# & L TR &L
O 3REEEIC, LABKBEOY -V (C18: 2 n—
6), T9% F % (C20: 4n-6) a-V /L8
(18:3n-3) WAHEICLEAL, SHMBICIIAEHN
DB L7z (F5). BMALMIEEE (monoun-
saturated fatty acid : MUFA) , Z{liASFIIENEEE (poly-
unsaturated fatty acid:PUFA) %, JRIRBIBEEE
W ER Lz M7 I BOEEIIEHRLBHEDOE
B 5 B CERT 2O LT, o paiiE LR
AEI 3 BMBRICEBT 5 EABEMNTH 7. ZH
& MBENERRHRRIREE & OBMRIZ, V) ) —VBRE a-Y)
VVBOAVPERZEMBEZR LD, ZOMEFELVE
IR L2 DEero7- (F4),

vV £ &

AARBEREFRIE, FRT7ECHEREEREICHETS
LZESPHREL, HRETHRORBHIGETIZRL,
BEOREBICEHLARBERSNGEICI VTR L
BEARFHELLEY ThbL, T3 NVF—ar bu—
VE, BHEIY M u—LEA, REIY FPu—LA%,

ELTH5ETHY, RANVY—, £H, RESETH
BOFEZLLDOTHAIEIEEZRLTWS, HRIZEST
IANF =T PO—LVERELSINTVAHARE
BARICE > THELPEFERIDSTE LR WA, &
BROMBAEROUELELTAI LD S, AT
m7 3 B REEEE S KB LT W L%, 50
DEBRTBLTHALZ. BEALEBICELCARIZ, &
#SWFHECOMFT I /B LTRBELRT L, M
TI/HBBEIHERE EMBEERL TV, £ES%
i, BEICEEE (n=7) 500kcal DEEHE R,
BREER, FPRE*BNL-ERZIT2V, BEHA
BHERENICIE 7 I /B0 b7 I VB (B
CAA) PEEWERTAHDOIIKLT, ERALDER
WBCAADKTRHERL:. Shit, SHHFEETH
D, ZOBEMRELT, 7I/BOELHFBTRIEN
5%, BCAARHARRHEZELTE0, BAEE
WL OMHP 7 I BEAMMT %5, LaL, kALY
BRIEMAA~DA 2 A Y 5WHTLH#ET 5720, BCA
AZIZLOHELOMFT7 I JENFER L HBELTET T
LENDH B EFRHIENE™, —F, Toornvliet %%
AL ERU AR - 7B HE (n=9) RS WIBHE
(n=17) Z#HB LR, WHEICEEROME, 1~
AV Y, TIJBBEEIZEILVY, RAMUWRERZ
ZHEEIBRHIZRY) R T o ), EHBRI TN
BholtwIHIFHE' DD, RAKMEWICH- - EFE
B DOZEEREIAE D BB 2L b Rk, HE,
BB OE G2 RV SEL-DIC, BHEY) AT
)V (SPE :sucrose polyester) (2 & » CTHRBITCHPIBE
WCEDEBRENT R o IMER, KREBRLEZ AL VI #]
HOUEH L, LrL, BHOZANT —%%40%0 5
30%, EHIZ20%IIZWETIEIZEY, KHDEKTRE

R4 M7 I B - RRHHBRIREE & RSO B

W 5
4 o O [0}
31 O mwm O (o) o] (o]
24 OBED O n=42
rs=0.611 (p<<0.0001)
=M e B O A s |

0

10 20 30 40 50 60 70
AU (uU/ml)

2 ZEHEEARA) >y (B &% 1R OHE
W 5 7
44 o0 oo o)
34oommw oco®o ©o0O O o
2{ @WDD@®D 0@ O o o
rs=0.269 (p<0.05)
§ﬁ1ﬁ-l'l'l'lll'l'l'l‘

20 40 60 80 100 120 140 160 180 200 220

TG (mg/dl)
3 ZBRE T GHM

(n=84)
TI)® r ) Fe B B r D

Ser .326 .003% | c18:2 (n-6) .013 .910
Tau .391 .001% | c18:3 (n-3) .220 .044x%
Thr .387 .000% | c18:3 (n-6) .250 .022%
Glu .138 .219 c20:4 (n-6) .086 .437
Gly .099 .373 c20:5 (n-3) .002 .984
Val .351 .001% | c22:4 (n-6) .009 .938
Met .396 .000% | c22:5 (n-3) .020 .859
lle .398 .000% | c22:6 (n-3) .148 .177
Leu .394 .000%
Phe .424 .000% | S .057 .607
Trp L340 .002% | M .168 .128
Orn .351 .001% | P .031 .778
Lys .367 .001% |{n-3 .095 .392
His .246 .025% | EFA .024 .831
3 Me-His .161 .145
EAA .358 .001*
BCAA .345 .001%
AAA .349 .001%
Fisher It .180 .103
* Spearman DRE © p <0.05
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Abstract

Changes in Plasma Free Amino Acid and Fatty Acid Concentrations and
Young People’s Appetites after Isocaloric Test Meal Loads

Michiko NAKAMURA*, Miwa ISEZAKI*, Mari KUBOTA* and Terue KAWABATA**

The changes in plasma free amino acid and fatty acid concentrations and the appetite were examined to 7 healthy
people after isocaloric test meal loads (600 kcal, the 3 different meals from PFC, protein : fat : carbohydrate ratio), The
results were as follows.

1. These subjects were stronger fullness after protein rich meal and fat rich meal loads than before, and felt hungry
after 5 hours of carbohydrate rich meal load.

2. Significantly positive correlation was recognized between serum TG and insulin concentrations in young people
and their feeling of fullness after meal intakes, though negative correlation between serum TP concentration and
their feeling of fullness.

3. There were positive correlations between plasma free amino acid (for example; EAA, BCAA, AAA, Tyr and
Trp) and fatty acid concentrations after protein rich meal intakes and their feeling of fullness.

*Yamanashi Medical University, School of Nursing
**Kagawa Nutrition University, Department of
Nutrition



