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HERALGPIZLE. ZO/RE, T XToE ) EAEHE Y Mzdk@BlizgEshTnie
BMIE, TE07AE], TEAY, ThE), ¥y, TTE>), TEnkid), Tx—
T 0T EETHY, RIAKLR] bIFEAEDEY MIEERATWE. T&
DI=AE] OFIR - A X0, IRIE—HKOT A XTELNTEY, £z [R—7]
HENWTNEBET I R—ZADL X IPKRTH-7=. TEHE] ©55, LRHMBINHAWN
BNTWEDIX 715% Th o7, ULOFEREZSEZ, BRMEEXEOHRAL LA X
D 7= AMED RN EBRIEDFEFEIZ OV TER L.
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NTELELDOTH DD, EFOWEMEERTOEME & HIZ 20 FI1F ERiH» bIT,
TEASCEERICEVZAES Ty e LTE2EICHRBENS LY -7-. BIE
TIRFNPEANBREEEZRETIFELROOLEDICHZIONDETICHEEL, =
WZEbiro T, ENEAMTHEY MO, BEHERELTO—ERENRRDLND LD
2o T& Tz, ZZ CARPETIE, MEHENTHRINLTWAE D ZAIEHE v k
OMBEFEEHOLNIZL, T—F_"—ZTHZ LICL o THHBMREARE L 5N
BEELOMEMLEEZ BT E2ENE LTUTORR 21T 7.
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) ENEAEHRE Y NEERT2EMOME
MELEZVEATHEY MCEDAELELNR TWAEMIZOWT, ZDEHE,
FE, BMoORE - REEE, BEOAEIRR EEFERIZANT.

3) XV I AEONHT

XD ZAFIZONT, FOES, BEE, ARKORNRIZOWTERIL, RFIZEE
X, THRREROCKFEOEE BESIZONWTHERBERICIVEEiLE. $72, ¥0
TEAEDREEIZOWTHIAE L.

4 A= (L) OO

FElC, A—7I2oWT, @ERE, 2o WIRTAELOERREME, FER5
%, REHE, MEFEERRESE, RERFHRR EEMT. £, Koot
& LT, pH i pH A—#— (HORIBA # M-18), ¥EE (LA Bx) 137 Y Z VHEEE
= (ATAGO #! PR-100) 2 FNEFNHAVWTEKENDEE 25 CTHIE L. BREEE
X, BMEBETEEICLY, ERE2ERBEI TN —NEZIVRDEZ., T Is
B2 hU A (MSG) IZL£BET X EESWEFH(BAEFR JLC-500V)IZ &V koD
2. 5“URRX I LA H A RIZHP L COEEHMIZ Hitachigel 3013N ( 4x150mm) %,
BENMRIZ 1.5M Bt - BEfE7 v E= U ApH3HZ T NENAWT, RE 40 C, i
3 1.0ml/min, #H 254nm TEE L 7.
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1) &V ZAFHYE Y boRE - REEE

ASEOFETIE, KEAEBRNTEDZAIEHE Y FE2EEE - BRFEL TV EENK
100 #HIFEFELTWBEZERH LN LR, D 5H, ERIZFELEZEAT D
TENTERE 84 tHHIZOWTEDOFEME Figl FOHKIIR Lz, 1ZIZRAEE
bl o TEFRIFELTEY, RIoXRETHEDCH ROKETELTZE DR
BEEDTWEONRS5E. BIEHBRIE ZAEREOHE LTI NEFEML
LTWAZ &R, BKEMEZICIIAESMIEENSHGFELTVDZ ERZDER
DOEDTHAIEEZBND. FHEOEERREHD &, BREEENKHE <,
WNTEREZE, B, REE - A7, R¥E BRIEZET) DIEE 2o Tz,

2) &V AERE v N BT DR

E DAY Y bR T 2R ORI Fig2 IIRT LR Thoz. ZD
ERND, XDAFREBEOT BN OURAIET A T 2L, TV ZAIE],
(B (5b, LNHBORFRRLNE LD 75%) ), [RE), 10, 12
51, TEWET, [(Z—T 1 O 7THEETHHIENGND. Z—F I OFRE —
BICBH T LE D OERBR—2L RoTWE, A—T 2R ZhoBHOERE,
HEE DT, TN 1 ARICIRE L TRT L, & ) 2 AEORBERIZRKIE 373g,
B/IME 89g T, OB 212g Thote. FETHEBEIIE, 249 A28 1 A



Y L. 77, BROTHMEIT 98g (R KME 262g, H/IME 40g), LLATRIER
iz, &V 33g (88g, 15g), RE 7lg (181g, 21g), ZIE¥H 30g (86g, 13g), W
71 33g (88g, 17g) L7z~ T\Wiz. ZOfth, R AICSIL 88%D & D 72 AIEH
Yy MZEWLNTEY, ZhbHBETATL200EDE LTEERLTWAEETRN
ARz B. UTF, BEY, FE2, MY, A-BEAZ, BF BIIkEZ
B E LTHANWTOVWARANL BN, ZOHM, X0 7=AEHOMELE LTTIERS,
BlyE . ERFETOBRARE, HAVITHIBORERREE VWL, EASRY, K,
HAhZE, BWESE, Bl EY, LA\, k2 EEFDELE Tt & DER
ftERb--Mty VR ELHFEELEL.
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Fig3 |2, S&NBETIED, VT, RZARZRLLOREFZ R L. RRN
7, BEENTHDLONEEEZLEDTEN, TNLDRPTITIRAEEZEDOL DL
EENTVAZ ENHBELE. 2A—TIZoNWTHEROSH B LDIE 39 Ab Y, T
NRTCEBHEEZIIRAEROREBIZLIA LD TH 2.

BHELTHAHVWONTWABEEIZOWTIE, S0 UHLy FEanzRED L
DERMBOLDERDHD. ¥VIX, Ty NEAT, 22, BB ONTHWRNHD
36%, RULEBTHERNOVTNEHD 54%THY, ZD2FET I0%%EHHTV.
AFED v PEH 43%, RUE 57%Tho7z. ZTIEHE, SENELTHDHLD
80%, LTWRW\WEHD20%E 2o T,

3) & D AIE

Ty hFOEDEZAEORERE (Figd) 1%, BBEFHAYOOERE, BLIW
RY REAMIC L DEERNBREEZ ED TR, 2T EAELRL RZ T bnr.
REZEREZER L2 b DODRMNIIL, Y= RBREVR—IVEIZLB D EDIAE
PDEEISNTELDbHoT. EVFEATOEEXE (Figs) 1220 TIiE, bz
BOLNIRBELNI SO EELU EEHD, 2L LTEREEAZMITIEWV)
XX, EVEAERELHBEIELLONEN o1, KKK DIEEEA (Fig6)
BHBE, FEALDEVEZAZIILSELNTVEIOR0S. BELL, B
TRTHOEHRENEREINTNEZ L, I<BVZIEI PREBOEIZEL T
NLUIZSWREDEBIZLDZHbDEEZLND. Fig7 IRTLIIZ, FEAED
EVEAMETRIEFEEOERITHRBIN P20, MOBMOTEEIZ/R->TD
A, RESEFELTWALORD RN TRZIT . Zbid, Eaim
ERMET T 27T TR, REFOELS TNREDRREIZH 2.
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o RERMIA D THIEESTWH L0 FooATAH BRI BHDHLO
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Table 1 121X, ZVEAMFOY A XIZHOWVWTHRLE., ek s &, &@Rizbizo
TEDEFE, FE—BOY A X TOLLNTNAZ RGN Dd. Ebbhrin
ZIEHKETE 2L E LR SRR Tl & XTI YFNRREL, FNET
Bx 2 A ZADEXVEAMEMELNTND EWNWI T ENTED.

Table 1 X D/EZAFOHAX THE + EERE
AL £ Ha AN N HJE
[#E£] [mm] (g] [mm] [mm] [mm]

[=5]g 39 167.1+10.05 81.1%16.52 3374259 1744290 8.2+0.91
g 24 167.8+12.16 87.6+26.38 33.0£3.70 16.7+2.10 8.2+1.40
=N 5 160.6+ 570 89241321 3414171 163+£2.97 8.9+1.22
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Table 2 IZ A — 7 DEERRE L BREREERZ R LT, A—71%, A MV —bFEREF2
(EEHE L Wo T REBREZ A T1IR Y i3y MRS EE, 3 FEEU LEOEBE
2 A4 TSy FASEICKRBENT. BIEIE, BREESCFEFNLENREFOREIZX

AHDONEL, REBHELZA 7ODIEETLI S EERRMED - DB L &
WZEVBREREZEDTVWALDONE . T, FEME, BWRHR, fiE RFEE 7%
ELN ot FRNELRBRENTVARY, FEEHL-oTHREL R DONA LT,

—F, BFEIZONTIL, BREEEICIAV MV NERREEEDD Z ENLRTE
FoBII LW EEZEZLND.

Table 2 77 L+ OEEFRE & BiEESR

AbV=} 2 fi& 3% 4fELLE &t

AN N 15 15 2 3 35
~y MRS 3 0 1 6
)% F 1 4 32 5 42
Bt 18 22 34 9 83

RIZA—=T DRI ORERERT. Fig8 ICA—7RIKD pH 2R L7z (U\T
M OEBIIERSH~H IO ERT). B2 pH #AEL L7 L 5 2 BHIFED
b, BB pH 53 HEEFLETAIZMACThol. TXFAHORRERD
Rk D Bx (Fig.9) 1X, 10%AIZDH DB R¥EZ DTV,

Fig10 ~ 13 I[ZIXEREHRBS OOITEREZR L. ENENA —TIIRMEHER
WRRAHDOT, WEOEOERTEEHOFIEICE > TRE LEROREIZHRE L TR
LTW5., BHEEBEOESMEIL 141% Tho7T-. ROMBEEALRS D -H—HIZiX
W2 RO, REBERELDIZ12~1.6%< VRN EY R BHEBE Sk,
PEREENE Y OFBETITEROBR I BH/TEEH0, HAVILELRTEAL LD
BRENRZITONE, SFHRBRAPEOCRHRERDIEEREIT 0.1%FIED S DMK
2EEHTWE, MSG BLD 5-UARX7 LAFA K (5§IMP, 5-GMP, 5-NTD)
IZoWTIE, BMEBEEOLD EAEBRTMPOFEMIL2b0RH Y, SHED L
MHmMEEZRPTEHZLETERVLOD, BONIEEFRAELY Z A THRMLT
WABEBONBER—T DD LNnbLTHFEELE. BBLXZOBEBRE L TMSG2H 0.1
~02%, S-VARXZLAFA FIZS5~10 mg%fBENHEREE L LTRYR2 L0
EEZLNS.
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HYO_R—ZADNBEST T A=), TR&], T¥0], [TFE5], TREREWEIT],
(B2 RERAVLNTWELITHEY Y. LZAR, SERIOMETIIEI =
MEHEY NRETOREOHERARIIFEFIZEL, RboTRIAZSLIBIEEAL
Oty MIBAWBNTWE (Fig2). 8F 6L, ZAZSLOREXMEL, 2D
THNH)ENA—=TORRCEAIZEZ AEEBEND R R EIZEY, —RICH
MIZERENBEZENEVARIANCLSBEVEAEMILELND L )Xo
DOTIERNMNEHEREIND. 2771, RULKEHOEEDOVDESDTHIEX L%
N2V DIE, XV EAIEMOBEMENZD2E Lz,

LN oT, ZEVEATOREARE ¢ TE R R FE N
R, ML TETHEOEREM, b il hial

BVITER, LrHQICkaRBkARL L

WolzE DI AIEHE L TOEARBERIL T 7]
—BICBRRANERISNTEE LD L LD -
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BALLTEXTWAZ L, SHABEM (5 x
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DFEIZDFERDEONER: SIZBMRIE  Figls MWEEEEOEAM & HMRML
D—HEEHLRIAIENTEA.

XV AFICRE ST, MEBESEHEAER LI L ODE T, FESCHIE
CBWTHRAGEAENTELZ LD TH AN, STHERELRELMIMEX VTR
MEENZFOHWFEL LTEELRBEFZAL TNV THEE TRV, 42
bbb, MERBEZERT2HERMOREER, FESREMEEDRAEIERL,
M OB E LTHM - A LEZR L, %L bBHfIHEAIA T b D EE
z2bnsd. MAREWI HlEMEEZ b oA EICh E O EERME, £ L TERMES
BEOCTIZE BRI BOEEL, THITHSBRBICL ESKHERLREEEE
LAENOABORBEEEEZEZ T LERH D.

BB, KFERO—HE BARERFZLITER IFERSITBVTHER L. £,
KR DZEITIZHT- >, THFRZHV £ LEKBRZEE X LFHOR KL
AEVCIRH L ET.
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DEAOEAELEG MEEX KHOARE, BEXW, p244 (1986)
HKREEMBALH SR - V- B (FFFT - A K), p229 (1995)
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BRI, PR, ERARER (KEREEREMLUTTEITICHFEEEN)
REA BRI (B RBEE ST & B FEERPT)

Koichi TAKAHASI, Makoto TOMATSU, Norio SIBAMOTO and

Masanori KUMAGAI
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ayFaB2BEMENC L, Lxo220RBREEZ 2 4 7 ATV, KD
SRR EETICBIT AR DOERBEE L X225 DMEBIZOWTHRE LT,

REBX L LTIE, BERBEOREVWE LTREZ2AKEED 2 0%, 3 0%,
50%. 100%DK4SE., BEHEBES3 0% THEAZ 1 %HEHAKSYEB LA
HEE1O0O0% TCHRBEAEKERDS 0%FEME 2 0 %FEMELS D 7 K4 T
o?":o

R, BREBREORKVWVRIZEAKO M - EENES, 2ER, FLE—V
EEBIUOpHAELSEFALEAY, BEARKIL, MOX XD AKEDSHFE -
FKENEOLELS, 2EE LS o, KBHRNXKIZ, 28F, FLVE—-NLVEER
Wb le ooy, BEETESIIS 0T,

WEED 7 2 VMR EIT. B2 O%NX EEBRATMEIFIZELZ, 7T /8
MR TIE, Asp. Glu., Ly sDEDBIEENZOVRERTH -,

EHBREITIEE20%X E 3 0%XTEL ., ABEMARTIIESEICHE
CER NI IVEBREP TR, KBEARK TR, oKz~ UL
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MBMEEDO L L2222 HANWTOERRRER. KBEMXLEEH2 0%
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WMEDOL X221V EERRHY, KBRMO2XEEE2 0 %KL &
505 1F, HANENRN B L OFMTH - 72,
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ER A NS 3D EDOERBENAO N, FRT7TENPDITIAEREZRE L
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BRARBEZRLC, avFa, A7y, a7, TVELEOATLLI»DD
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BIZOWTIEHA L2 TIER W,

F-, BRONZE - ER#BRCcEHELS o EBAIZz I 2A0nZLx -
DBENEkRLEEN, BRHE LI 22BN TVE, MERYFAEORKE
Tk, BEBFROL 225 2o TWBHRELD 2L, BEEAS L& #
KTRAR-TEY, BETIEEDR LT LNFEELRY,

ZREOFME AR OESBESZDEWVCES, L o220 0RRHIMIC
BITAKRSORELEILE, FOSRBIZOWTHRENTALELRXD D, SEIIFAE
HRIZESWERBEA T, BEOBETAKBTENEZHBRa T2 AN
BHIZTLE 223 0RBRHERHZEZITV, 5 - BEDTORSELEFEIZD
WT, HABEDE W - BEFBIMCE 228 - RBHEMOZRIZOVWTHRE
T 5,
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(2) XRBT, BHEEFELZEEAXEBEER L=,
(3) BEEFNT, HROT~/ AZRFEHALE,
2. ABRX 5
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BHEEEZEBAICTL1I00%.,. 50%, 30%BLIV20%DKEEHEE
Lz, BRAITEHE 30X T, FHBAIZXN L1 %OEMET- 72, T72b
L, BEXHEZEBAICGL2 0%DRBETOHIARKRIZIBEAEL, 40CT16
PR 1 O%OBREZMHE L RER THESEL, XBIREL10O0
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4. BRERR
HAHNPB 157 ABDOLE-o22#K%Z, No 2 DIEEE AW TIRIBE,
EWHSDEOMBANEZITo7, MAZLDOFTY 2 No 2 DJEHKTHIER L~
Lin22%, BEARBROMRKEE Lz, BERABRIZ., HMEFTOL164D
MRBEEZ RNV ELTITY, FiKE 1 OBFHRETITo 72,
#1 RBEES

npué

X 4 A a B C D E

FRfE kg 10 10 20 20 20 20 7
R kg 10 10 20 10 6 6 1. 4
* Bk g 5 2 — — - — —
BERA Kk g - - — — = 0. 2 —

A KkESEk g, a kB2 k gi®il, B:B¥E100%, C:EBHE50%
D:&¥30%, E:EBRA1%RM F:&EE20%
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A Hnb 4y ABT, BEN30%UTFTTCEHAKTEI NEO—E & B
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HiAH N B 6 » A B Tl KE5 BIRME TIE—H#KEBENERE-> TV
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2. ooy HTAE R
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£2 avrad-—@®ENME (24, AH)

A a B C D E F
| LE% (%)  1.50 1.56  1.82  1.78 1.3  2.13  2.21
| snE—ngEE (%) 062 0.70  0.95 0.88  1.09  1.12  1.32
p H 4.95  5.17  5.43  5.44  5.51  5.32  6.78
Y& (%) 42 19.4 311 349 245  18.4 117
L5 (%) 23.76 26.47  28.35 28.20 28.00  27.64  20.28
mETEEERS (%) 217 177 9.8 9.8 10.8  12.7  14.1
EEETHES (%) 22.25 11.86  0.67  0.70  0.61  1.32  0.45
WEMRE-1 (ml) 11.4 9.1 6.9 6.8 6.5 9.0 0.0

WERE-I (nl) 13.4 11.8 10.5 10.4 10.7 12.5 11.4

#3 avrIWEEOTI EE (245A8) meg%
Free amino acid A a B C D E F
Taurin 623 484 293 298 360 416 287
Aspartic acid 644 598 714 689 933 721 1107
Threonine 256 308 535 537 570 833 625
Serine 255 307 482 477 551 628 510
Glutamic acid 476 658 1064 1005 1248 1270 1361
Glycine 142 169 274 267 338 350 401
Alanine 409 466 633 630 724 810 498
Cystine 27 36 62 60 68 99 47
Valine 289 388 602 591 679 goo 773
Methionine 111 154 221 229 264 253 327
Isoleucine 211 292 364 358 374 414 402
Leucine 361 475 513 521 499 471 601
Tyrosine 129 112 73 75 62 46 68
Phenylalanin 288 297 312 306 340 423 370
Histidine 341 320 355 349 386 432 367
Ornithine 28 17 16 17 25 18 23
Lysine 311 462 912 908 1001 1180 1177
NH: 109 131 145 130 182 128 450
Arginine 144 170 514 568 565 764 566
Proline 189 198 262 261 331 407 114
Total 5344 6043 8344 8275 9501 10461 10076
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x4 avFdFEHEBE (2445 88) mg%

FHBA A a B C D E E
A= 32 22 7 7 7 10 12
Dy I 16 8 5 5 5 7 5
aNY 24 23 14 12 14 12 11
FLER 114 137 165 166 159 156 36
X i 14 10 4 5 3 7 5
R 16 17 7 7 5 7 3
b n vhvER 126 142 190 188 207 301 172
BHERRE 342 359 392 390 400 500 244
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A B C D E
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FIVE-NVEE (%) 1.43 1.26 1.20 1.12 1.12
pH 6.10 5.97 5.84 5.82 5.77
Y fE (%) 26.0 27.2 32.8 31.9 41.5
s (%) 19.00 23.76  27.17 26.65  27.56
WIETR A EE S (%) 16.9 14.8 14.1 13.1 12.9
BB 8 T o (%) 0.31 0.70 0.72 0.67 0.64
HEBE—-1 (ml) 2.8 3.4 4.0 3.7 4.1
WEBE-II (ml) 10.2 10.1 9.9 9.4 9.5







