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O C-HRUERS LE~—Th D (38,42,43), hH 7w F A -V DEH LD f~HEL ¥ DL
[T b EMPL T o (141,64), bz, UHT WHEA 0BT L » T -2
A RBENT 52 (123), i, 2O LR HOEREMIZ RSN D 2 & (106)
gok i, FRARBIOCHANBFERTE a7 A - EER Lo, LELIE 7—7‘1 +
A v O &fﬁﬂﬂ TRTB, LnLans, ikt s -2 €4 vy oEHew e
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WA BRI a-, B~ BLO =2 EAL Y /[T EnBIEED, LD SE, OSBORN
and WAKEMAN (94) & CrAEA &Y, B0~T0%7 v — VICHEER Y v 4R o Ky
AR L T e hy, THMBEECRKIEER Ch ofc 2 &b, R — R bIFEET D &%
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FOW, HEAL Y ESHET AL WARNER (135) B L O'HIPP B A7) K &k » Tfib

N, WL 2°C (pH 4.4~4.5) I H, HEE0% =R/ — v ELBRBEEE PRI 5
BB OEAFIFH LT -0 EA YT U, HIPP B (46) (kA v DB0% =/ — ;vm
Wb, pH 5.7 THIYER r-2 ¥ A YESHHMEL, LM, SRk & O IRE &R~
AR B AT, B BICHTER L7z OSBORN and WAKEMAN (94) @ 7 v — v ] Myﬁ)
BT A b ik~ WIHIO N ¥4 v HZEC 21~ T ik GORDON and WHITTIER (37) @ i
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iz & - C first eycle casein (A ¥ I) HWBL, INEHFEEL LT CaCl 2N
TR AT, XD ¥ YERSEE LI, SO, R ¥ A Y O
Wk B (72),

B ¥ A ¥ OFFGRGEDBTEN O L B\ F » CHFHc bk, ZhETces ¥ Y lino
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ThhHEWIF 64) &—BUi,

—F, 1A VIS BEEE UTEBT AW d1) ©onwT, MIKaML (75) i
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THE IR TW5,
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w A g Ii-J- WS Lz,
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Wiz, FOX (33) AT R I A 7 - VR LBMRC L 5 Th, I L MESEIEF VRS XN
TRWEHEL, TOHFENDDIEA Y 3wV OWREATRE LTS,

B2E rhtd ook

1A A YR O— R, RIBADEAU DUMAS & (109) #5 40 GORDON B (38) 1w &
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LB BIRT 2 L b DA, Z OETOMEED I\ KBTI, 75 ¥ A ¥ iz B 4 %
HBERIE S D700, £ OBLEMMEE, K8, BLOUD ¥ 4 ¥ L & OFE R >
WCHIE Lz,

BLE rhtS voORBEBLSEHLY

BB LA IO -7 € A4 v BSOS & > THRED, 0% = 7 —Efoid
IRSEFEE AT AU DURIRBEDZER ORI (46,47), 0% 7 A — A& feldh /v v kv o £ 2
J= (2 01) & BHH (14), DEAE-2v B - 2550 u~< 757 4 (41, 42, 43,
132,74,75) D4, YV YBRANY Y KR FE NSy F5 (30) N D, R Tl



&{:g’,’h ' ?Lﬁiﬂf%‘*‘@ y- A 55

RO L5 e Rl o &R, triethylaminoethyl (TEAE) v — 2% B O
KT - A VEGETML, £OWEER~ I,

1. HMEsLUFE
D By A v O
BB A AT BB I\ T, v R Z A YRS BESL SN FHE R BAA Y A Y
Too BOAHE (Q00Xg, 1047 L T2V — 2 BERWTELNLHEI I IN HCl 21T
U, pH 4.6 TH ¥ A ¥ HLMERIe, BOOHEE (00X g, 105 X b iblkdin, 2 K
WUTctt, IiA A+ koL, INNaOH %% T pH 8 LU F G S 8ic, O, 7K
R OBEETT -
2) Temperature-sensitive fraction (TSF) i
27 3 2= 2 FN=-1=-T %) = v (AMP)~7 = Y EBIER Fl\Vvie TEAE-» 9 57 ax
Vg7 4 - (52) i - T, Temperaturesensitive fraction (TSF) ML 7=/, JBJEs
Bl L DA B e, WY A YRR A 0.027M AMP-7 = BRI (pH 8.0) kAL
TEFTL, #OOHE (10,000X g, 304) & & D IRET IREE R 2 & B\ 7o %, % @ 40ml
(BHHE 1.5~2g) % 2°C KBWT TEAE-tvw— 277 A (2.8X15em) HEML, B
BT Lico 27 205D T2RAMBORED, » 7 2 uBdLictk, FRLECH
VD7 2 HEBEESETCHERTEHBT AL (TSF) %87k, # 7 2 0FLERIZ0.5% + v
Py X-100 FE# (0.2M 7 2 YRR P U Y ahEte) E Ao, WM RO TSF %18 %
fodd, 2AKON 7 nkEALCRRCEE LR,
3) y- A ¥ O
BAy¥Ay (BEH3~4g) MBOWELA TSF i€ 0.027M AMP-7 = v ER#B3 K (pH 8.0
TG Lie TEAE- v v — 2% NZ, 40°C CLOMMIEE L 7o%s, RS EE X i 2
v b7 AEERAS, SRR CRBIHK 100 ml %LU CIERERS % Bl L
foo SR, Ny FEBHIER 1.8emX W& 15em Thote, BHEIFDTY T A K
(2°C) iw—HHiE Uict, e T 50ml o RI@EIfgEEm L, ST LE: -p ¥4 v n
HEH L,
4 FAE
w7 Ty 2 AG-100 F 7 (2.8X47.5em) wAWG, KEBE (2°C) §C 0.027M AMP-
7 = VBRI (pH 8.0) L DAL, 5ml 904 LT 280 nm i1 BEIEE A 10°C
PUFCillsE Uiz,
5) M
Hix DWPEZINT, TSF Fcld -7 ¥ A Y HHOOENE 610nm) RE LT, B
Lz,
6) ¥ 4 R 7 BEIKH)
GROVES and KIDDY (40) DOHEIZ LY, AM REFEET CREIETT - ik, EE7 v o
AR E, BB (M JREEEEE 0.062M + J 2-HCl 8%, pH6.7 L TEH L
0) EEEERE 7 v O LElRM L,
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VESTERBERG and SVENSSON (133) DB BT LU, 2°C Tkl % 1T - 7228, B /alife,
IR IC IR s & OM AT IR BM IR TR B & D il te pH AIROERILT ¥ 7 # 9 4 ¥
PH 3-10 (LKB#) i & » /2o WLV B OSBRI LR, pH s (6901
25°T) %w¥5E L Asz F-5 9% pH #ic & » 72,

8 WMHHERLU7 3/ Bowk

ARSI 70 v E = VIRIZ L otz 8% 6N HCL #1T 110°C 1236\ T 1218, ¥ &
U’Mlm‘hﬂj}u;ﬂv}}f‘kﬁ’-éfﬁ -7 *{ﬁ H 37 034~-004 T 1L v 4 b7 7 B A FEVTC, SPACK-
MAN B (124) OFEZ LD 7 32 7 BOERETT - 2,

2. BRBIUVER

1) TSF o

ﬁ%% FIWEITERE B, BETRIEA DI T LI v I 7 4 =% fFH I &

L0, EIRCHEWTH D8R CHET 5% (TSF) »E5Nh5 (41,53,74), TSF ©

‘qu&(ﬁﬂBfCDB’JW (63) 5 1 KICRT, BRI LD, WPEROBEIZ I\ T b
LD LS L3imy, WEE TS WP Uiz, ¥z, TSF oW pH itk » T b ¥
Bl GE2RD. 256°C Tik pH 4~10 THEE L, pH 6.5 (iE CHEESBRATH » 2,
& D R TREMER Y pH Bk, 7, pH 4.5 MFHETIRWFNOBET & o
B Utco pH EBBEOBIRIZDOWT, S50 r-0 € A ¥ % T U fs R AT
2T D,

LFEO LD I B, BN X BEEND, -2 ¥ A ¥ SR 100~300 nm OBRE D

¢ a 7
0/3.2 }
1.0k /o/ 1.0k ?
4 ¢
ph b P
¥ /
,A/ ° o
L] 7/&,/ - A o
051 050
_B’@ A0 C ?@
/ﬁ
'E{o ppt A\
n'
0 _.__.._.._L:r_’.ﬁ; A — ol oupne \n \ \
30 40 2 4 8
=1 B (C) PH
1M lﬁ“GM&&%%@%% H2W AW B TSE Ommics
HREVEIE © 7,0.06%, b,0.04 KiEF pH o
%, ¢ 0.0"%. (), T 1 25°C(O), 15 ¢, 8 ch. #
FHEG, (==, BT, =Rt 10,06%, pH 4.5 fif
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E
j =
<
&
~ -12.0
il
R -
® :
L
0
[ S -
3K w7y Py 22 G-100 LB TSF orvsil
BGay AR 2,8%x47.5em, FEEE C 0.027M AMP-2 = v, pH 8.0,
2°C, 27.5ml/hr CHHL, Sml PoRR LT,
0.5f ODsto
A 0.6
. T8
0.3k i
EOL 0.4F
g 0‘] -
¥ o= d : g 0.2}
B ook B
o :WMM 0k
0 10 200 + -
BHBER (ml) lem
AR -4 YIEHCA)S L ORI BunERE
(BYDw7 57y 2 2AG-100IC & WA rep ¥ YESOF ¢ A7 WEK
By A v/
BT YA X 2,8x48 em, FE (F ot A=z =2 X 5ERED
W 0.027M AMP-2 = v, pH WA 2lpg, W7 2 ¥ 7
8.0. 2°C, 24ml/hr CHEHI LI, 2y 7108,

BREAER T H ek o THELU B Z 5B b (B3), AR C H 7z TSF & [ &
T2 0 FIBMEIT 2T MIKAMI (74) O#4E 238 5,
2 p-d €A v O
TSF dzid r-2 €A YDA OWABEEND Z MBIV ABMORE G4 L 0#xz i
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WS (280nm)

1 i 1 | 1
35 70 105
BHERE (M)
O SM REHNCRITS - ¥ DV tuT - n vy

8D, £2°C, TSFtho y-h ¥ A % pH 8.0 » AMP-2 = Y BB BT % I\, 40°C
G TEAE-t /vt = RTHEA LD 2, e LRl d Bl S8 TR, BOvE

RTHER LT YD -2 B4 YHEHG &L Ui, 7-7E A4 YHIA &k i Tl o 7 v
HEEAT - 7ok 64) AHARKIKR T, V¥4 YES (FARA) HEv-2ofticzhk
N EATUOBRBABEL /NI - 2 B8 o feh, BRELMETEB LI 21D, BELL r-
HEAYOREROE 7 &b, Tl (ARB) ROTFOREIORRL4ODE —

OMEE I, TIB OB DNTIE I N EFER U D o e,

— T, REERARIIR A iV DEAR- v e - XS T AR YT T 4 - X o T,
B A VA SHEEEALS (145,108,115,200, LasL, 74 Y idEMicd in 0 T,
ZOFEE B e A e, BIETBIEGEULEL LITEHLIR W, BAUAL Y, EFdED
pH 4 (0°C) ki HHRES D DEAE-7 u= /97 4 —, IBRBERS (Flild
Finw) Bl AW E I/ v 2 797 40 -2k, B EA Y DEEL Gy 72 38 L0 rs)

DR BRI Nte (40,39, 43), MIKAMI (75) i, HIPP B (46) D7 i3 — METEEE 40
B, 3.3M R¥EX ST 0.025M T ¥ A-HCl 8K (pH 8.3) %A\ DEAE-/ w2~ } 77
Ta4= NaCl 799y M) LT, 2NHORDHSREL Tz,

KB CHMEN - A /LV/}@T 4 RAVBEKHEC L DD (Fyy P AT Y =) @
FEREES BICRT, COBMI DO -2 (e BELU 7, BB - Tk, —7F, 58
SESIKIE X - Ch (BEX), LT one—7nRA5N (6G5), ZABDORMNFOE
WA PH 6.7 BLO 7.3 THY, ENTFN, re- BIV re ¥ YiCH#T B L Bbhvic
A5, 2O TRIEU.CUOT and GRIPON (131) 2380 Lcfid b 4@ h o, ri-H €4
YD — 7R TIIR D » Fo s, GROVES and GORDON (39) MfEAUmi b R, Pl
L d b A YESPORERRS TR E B,

3y 7 3B
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1k r-rE A YBIUBMAEA YD 2R -2 A Y OB KIETH
7 3 7 R WML E
72 =hEAL Y BRI A Y o e W
- N T
oAl v B | 09 sc o
ey 5.68 4.99 1 0 0.47 0.4
;giiy@ }é% %gg NaCl 0.01 0.49 0.4
LR . & .02 0.51 0.45
7y vy 0.71 1.46 0.05 0.51 0.48
7 7=y 1.00 2.41 0.10 0.49 0.48
YAy — 0.47 MgCl, 0.02 0.38 0.46
59y 5.87 5.70 PN SN 0.02 0.37 0.55
1P B B % o 04
wA vy 14.06 7.72 GeApp T bms = 0.04 0.49 0.45
-i'j‘m:/z/? 5 — 4.44 B LT T F 0.13 0.30 0.39
5 E=NT G 4.58 4,89 B ———
e 3 56 6.33 *0.02M WIRERIRN (pH 7.0) #h,
61(133 ggg BRI, 0,31 mg/ml,
a/~ . <
18.28 9.23
R E RIS 2 BT AT Y
# NHy it HFHSATRIS0 E Lot osp
L?‘:o 0, o wﬁ’&’f M
h/’_\/ \./CM‘)
o]
= 04 /
TN ;
¢BEL Y LRH A VDT I AL § %\ /
UM GO & 1ReRT, -reg BV oo
O
VB A e, Bk e ) v g »HEAS
FOwA Yy aRaE L, ehEn LA T
LU 1.8 Thot, AvA=rRIDE X n
FI LAY LDEL, M7 xR e
XY@, FVAEIVE, FVYYRICYY ‘
] 1 t H
VEIIEN oo, - A Y HANTBiARME T 3 ’ 10 20 30 40 50
SR D BIE2ERA S 21, GROVES B T/ —NRE(%)

WIE r-hEA YRLOEY YA OB

(42,43), RIBADEAU DUMAS & (109) ¥ MEC I8 LIS = 2 7 — VD
J U KAMINOGAWA and YAMAUCH! (64) 7

OAENS LIS TH B,

4) FE

=2 A VR (0.02M WFREIRK, pH 7.0 t) ARG N 22 0 30°C ¥ & O
40°C ki B (64 #H2RTRT, WINOREOTFIMC & - Th, HTOWE O %
Wi o de s, SRR IR R KA & RS B Uice F7e, M NaClic & B 4 4 v il
DENC L 2 Th, HEDFEHINRMofc, SO LW -2 A Y HTFHA 4 Y BBEOEL
AR, IGIEE Th D 2 & HRE LTS, FHE, CaCly OERINC & o T LML Z IV
YW RN ot D Lk, MIKAMI and MIURA (76) O L —8d 5%, A a7 v F e
FEMOBA RIS, BEOET LI BN L, 10°C TRIBTIC - 7.,

po A S, RIE pH s X DM ARTE L CRE R 2 TR () B 2 2,
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100 ™ /304,..—0
o 7
(o] /4
\ o
\
80 \50% e
\ //°
\ ’
o~ o \ e
® 60 25% \ /o
%[( 0\\ o// o/o
-

™ ok \°~£:9L0s0’0-0
_g_ 4 o.—-O\o/C’"‘O’
4
4

20

0 1 1 1 1 I 1 1 1

4 6 8 10
B % O pH

FER  BRRBIUB0Y =2/ = MUK B -4 A Y OEREICE JET pH oS

TSF OB T Timili~Niess, &b, HfH, R CaCl OFMICIMEBERTHLZ L &, &
AR RO L D CBUKE7 2 /BB E L 205, BEREATFHOBUKEE R, B
WS L CnWS & BN, ¥, BEOEENELE LAOEBrABITEfT 52 &
64 b, ZOXD RIHFRNHEERCER TS Z L2RELT WA,

5) T/ — MW i DI

B A VIO A YW (0.05M ¥ Y REBEE A, pH7.0) K&/ - vz T
24WERS, 2°C wHIE Uik, SOOHE (1,000xg, 104 & D WlakhE, FRoBELEY
WrElie 7R, =2/ - VREE50% F CHEIL I, BIEA O BB LY
HHEVEDLY, AETH Tz, TN, -2 €A Y iEm 2/ — N 20~40 % CHIFMEDME
TUehs, S0RTHUHR Loz, w2/ —MABURLVB0RICDNT, Ib pH 2% 2
TG p=7 A A ¥ ORI (BE8 KD, 25% =%/ — MGk pH 4.1~8.8 DA\
PHCEIEMEDMEL, -2 €A ¥ DAS~CT U DB Uic, 50% = £ / — et Cid pH 6 3E T
JRPEAMED » Je s, TS pH CE, 25% O L b LYEBRMESTE D » 12,

HIPP B (46) W LAUE, -2 A ¥ OWRMFEETE SMHE TR L OB0% = & /) — b T,
FEICA YRGS DB E WD, 2°C CTIIATCARERTIE, By ¥A v itor ) —
NMEWEHR PH7.0) TRAETH ofclt, HUEEDVEENT Wz & &, ¥ A ¥ A O
HEREC L - CRE(L SN & Bbic, -7 ¥4 ¥ QYA pH 7.0 Trkis & 08509
R = HRTE S, LELO HIPP B ofik & R 2 8 i,

KL, EOREOTL ) - VIREETIRERIEEDMED 0 F205, SOOI Lk -V A V5
T OREVEC BRI L BUKEE MBS LTWA Z ERRIE LT nD, Tibb, 71—
NMEWPE R T, BEROE T L ) BRAUSTFHOREA 4~ OWB I HhoamE, il
Lot d (U9, -7 84 ¥ OYs, ZORBRm 2/ - VBB YHIHB TR S (7
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B, 8D A5, bz — VIRENE LD &, BukET 2/ BROEESE Wb,
BB AR & DA & » CRELLEINTHB LB R b L BbNh 5,

3. v HF

BRI B\NT, By ¥ A v TEAE-® V2 — X5 7 hk IWT pH 8.0 © 0.027M AMP-
7 xBTS T L, BIRTEMT S TSF 24 Lz, Z OHES% Ay, TEAE-+ v u
— AT 40°C THff, 2°C THIMT DL (MBI L LTr-¥a v 2l LE, 74
A7 BEKBC LE, SOHME o BE D e EA YL ORD, i, FROBKHDH
Gk, 5M REEHIC I B AT OSHEE oD 6.7 8LV 7.3 HIRTZOOEERM S 234
WEN, 7 3/ BHENE YY) vy BI U A ¥ VEEDBUKIET 3 JERMNE o,

TSF B LU - € A Y EROEAWIELBE (ODoo) OWRIT & o T o8, 1] E,
pH R X ORER BB EN, %7z CaCl HFORFHOFMTIZBR LA ote 2 vk, &EL
T, BUKAIR L > CTr-2 €4 Y GFRERETHER, BEALTHR (BE) +5 & Bbh
Fro T-HEA YD 2°C KB HEMIEL, KIBLOB0H =2/ — Vi CEL, FOHBO=
£ = VMBETIETULRZ &b, A OB ST R OBKEE R & OBk EE A58 3w B
54 % 2 L nH 2B,

w2t r-hESORE

7-4 €A Y ORBAEFEHER AW DOWTHE, W (75,76) LUV Al Bl & &k A Bk
M0, PR TbEL UCHEOHRERERABHERE Ui, —F, BEOLHIELL & 5
BHFCHE, —OX A RERTAERSTEE LY, TN EREBENT BB
BARWTFTCHEBR LRI B ol B8), AT, XBHELASKBMLTAT VLT
DOEAEG DI, W, pH BLCFF Y VEERT T 0 v & (SDS) 7RI 5% el
LU MBI - THIFE L e,

1. HHEBLUFER

1) 7% A v P

B EA Y IBRIIICAE o T -2 A Y EMB U, SHEPA A4 YK, Eicidsisc i
W B RIS 8 UGB LT L e,

2) W

B & FRSCIREE (610 nm) T Uiy, SYBREr (Aar 12478 wiEfiie vk s
— %G LC 30°C CRIET B4, F70ik 10°C OEEE T A EPU-2 A 549 i 5 4
JTHIEE L e,

3) SDS DM

SDS (FEHL) BT v 2 — VIEH S BER L L TH W 84, 2o SDS (Fhs,
174°C) % 0.025M U ~EREIGHE (pH 8.0 F/4k 7.0) & 1mM F72id 10 mM Oy iR
L, BHEEBRCHE BB X 5w,

4 rbHiE

27 77 v 7 A G-150 (Pharmacia #1) % FEUAAEEH P 7 & (Pharmacia, K 25/45,
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TNMERE D 2.5X35em) HFAWCEABIC L DEHL, BHEY 4nl PO UL, B
1k 0.05 M WiEEIRE (pH 9.0,9.8), 0.05M 2 =~ R (pH 3.2,3.6) % 721% 0.025M
) BB (pH 8.0) &\ o, BN D0 T-H%h ANDREWS (3) O Fikim X
DHEE Lico SO, BMERMELLTTEY 2 V>, r-ru7iy, 7 v 3
Y, FrIu - L CEBIOSY Ty (Bl Mann Research #8) % FV 7z,

2. % 8
1) BB LEY pH g
7oA A P OWE AT 2 O pH ZH T 80°C R LU 10°C TRl Lo ke 55 9 [
RV B pH @ p- 7 ¥ A4 YA 3°C BRWTHEI LTI N% 10°C CRE Uiy, HIR
THEBEZINS o fc, SBIR 30°C R Lic, Mok 57 pH 4.9 L 006.8 12
WA A D pH-MEBAE BT, pH 4 LITR LU pH 8.5 DL LCHIEBEINE LAY 0T
bolz, THHOERE 10°C 305%HI%, BRECHE Lcdé, pH6 BT
B RTL, 3B 3°C C—g i BEE o 10°C CllEE Lo, pH 6 Ll Lol To
Thole, TN L, BENOBED C— 2, FoRBHEMAL KBTS, M) ol
BaR Lk,
2 FrAME
BB L7 -2 HA YWD T 77 v 7 A G-150 & 7 M & B A RIS, 7P
VA VIR 7 RMCEFEINTHRBENed o le, 22T, 70 VHITHBRR AN ARD
PH 9.0 22N ED 8 pH 9.8 Kk W, BHIREAEE L TrvAHIBEIT 7 GBL0RD,

1.5}
1.0}
i
S
0.5
\x\ e °
0 o \ R D e e PN I L YT
4 5 6 7 8 9
pH

O r-p A OB ET pll OB
B 0.025M 7 = v (O ), 0.025M 3 ~EE (@ ), 0.014-0.025M 1)
B (A ), BEAMPYE . 0.29mg/ml, 30°C (—) GRS LIRS, 10°CCHll
G (=-=), BT FC T AT, B 10C ClELIE (),
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pHY.0

e o (24,000)

0.4}

w (220,000)

E

j~

2

g

M 44

’E§ pHY.8 ',"‘\'
0.4 i

b '/

g 0mt 22 Bl ns o gy
10 T 20 30 40 50 60
Vo CRENE
W10 pH 9.0 BLU 9.8 KBHD 144 YDET 77y 7 A G-150 [CHH %
o7 50 E R D
W\ 30°C (), 15°C (— —), 2°C (-==-), Vo Void volume,
() PRI

2°C F L OV 15°C TSI~/ €' — 7 (¢) &IRLUAH, pH 9.0 DA, Hiic 15°C Tk
e 7 OMIAESTF R R o ts, 30°C Tik, ¥-2 cofid e ank vilicE i+ s
ez a, BLObAHEL, e, AEANEETS pH ZIEVW pH 9.0 E\WTil, ohb
OFRTRLDTFROKEWE -7 a NP EbN, ¥—7a, b LU c OB,
FNENERRE AR DT85, 220,000, 40, 0003 & 0124, 000D IR T HIX Ui,

G h, BEARLNR S pHI T VA REIT o e, SOWE, r-H ¥ A vidE
Bz B3 Bl EARERETCH - 1e DT, H5HUOEBOWREL T Cr v 58%1F - 72,
SO B E D PBHEABEREIIE SN sl h, BRTLHOFOKREI NS —Clhi <,
pH 3.6 CEAEHRLBLNH Y —7 al LU b2 I N GF11KD, 30°C Cik pH 3.6 &
LUB. 2B BHEME E bWMTPIRE 7 Th o, pHB.6RFBWTHERLBbNHAX
me—7 (@) BB,

3) &fick LiET SDS DipH

pPH 7.0 38XV 8.0 KB\WT, - ¥ A YW (0.026M V ¥ FEIR0R) OWE Ik LI1ET
SDS RN EE T~ (512D, SDS OS2 b &g, WEXMWA L, pH 7.0
DOFiE 0.3 mM, pH 8.0 Tk 0.2mM T O &inote, Fie, KD SDS HAET T, r-H ¥
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0.10
—~ 0.05 -
£
o
<=
< 0
9
$ 0,10
&0 emse o(24,000)
a b N
0.05 & - D
N\
! \.
0 - i H ]
IO'I\ 20 30 40 50
Vo 45 B =
B pH 3.2 B8RV 3.6 IBHD r-2¥AL¥D vy 7, 72 G150 Io L B4
MBI OB
I 0 30°C (=), 2°C (——~—), Vo Void volume. ( ) Py34iiL,
L R
1.0k 3.0 a
] A..OZS:mM
pH 7.0 " C,/ ./
L 2.0k / /
IS /j/
® \ 0. 1mm
o A
o B0k / -/ A/
PH 8.0 \o . / .
. e
A
) ‘\, N :\o g/ /A/
0.1 0.2 0.3 0 /z,/‘. . ; )
$DS (mm) 0.25 0.50 0.75 1.0
120 74 A O L+ SDS r-BEAL 2 (mg/mb)
3 2 I M BEITRITS e ¥ A v B

B 0.025M ¥ G (pH 7.0
BLUB.0), HEEBEY  0.23mg/
ml (O), 0.26mg/ml ( @ ).
T L 30°C,

ORI J1ES SDS BN B
S 0.025M v v EE, pHL 7.0,
i @ 30°C.

A ¥ OPREEEZTHEENE L GB13D, SDS 0.1mM D, -4 €A ¥ HME I8 % o 1

|5 ]

Wiz,

£, SDS OEEIIIHANIERLRLKE b o 7248, 0.025 mM ORISR IE—BHIC I 2 KT &

p=A LA I SDS & O~5 mM IR e b DaFEHR L L, pH 8.0 @ 0.025M U > FEiR 4 4
AWT, 2,20, B3XU30°C T BBEIT ol GERLARD, 7nds, — ¥ D% TIE, 1mM
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¢(26,000)
0.2 |
(A)
0.1
0 H
E
=
2 (B)
S 01k
i
R
®
0 i
(c)
0.1}
0 1
10 T 20 30 40 50
Vo w9 B
WA A A DT Ty 2 A G-1B0IT LB YA JIET RS & SDS R
MOEE
s LU SDS Hi i : (A), 2°C. Wil (), 0.2mM (= ),
(B), 20°C. 0.Z2mM (—), 0.02mM (—-——), (C), 30C. 5mM
(—), 0.2mM (——), Bz 2mM Binl, 1mM SDS %41 8N

T (----), Vo Void volume, ( ) LS54

SDS %4 BT A T HC B\ o 2°C T, SDS SEZRIEE &L 0.2mM BN LAz d ik
FREMPANL A2 - v Th D, ML BbNs Y~ 7 c HEEIN, 2O -7 OO
AR OSSR OTFEER TR LTS, 20°C Tk SDS @ 0,02mM (Z OBa&0O B % B <&
JNBED B LU 0.2mM O -2 e X DFIHOE -7 by & LTCHB L, 0.2mM THH
(a2) 7B BNz, 30°C Tk, SDS0.2mM TMDENWE -2 Th -7y, SDSEmM T,
ai, b, BLG c D3 DD -7 HRHH L, -7 ¥ A ¥ SDS % 2mM ML, 1mMSDS
G te B G U7aiRid, WD = 2 by AZE SN, S0 — 2 OB TE B
P B 040 Frd8, 0001 #H24 L7z,

3. £ &
y=1 A VEREO pH L EEOBMRE IR GFORD, MEOBAKs AL, kX
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OERYER (pH 4.9) b ofz, MO Y- 2 %R pH BT, BUELTFrFs e Bmmnge
Licoie AL, B0 pH HCIHBE LR, oz, MIKAMI (75) 1 r~H ¥ 4 ¥ OERHMTD
W, K pH B Gl 5 Z & % 3bie, EHORMIIR Lz TSF & Bt h, B
PERID pH BUCIE Uic s, ARBRCHL, IBIEADE DT WOl B 2 TR 4 B e, 75
mop-h A YRR, FOY), LEOX S pH REETATOOWE O Y- 7 2%
wiutes, ZOHBIO2WCLITIRRL %,

TRV ITEEBARLNE RS pHERWTIL, BIRCHREEECH 50, BUSEEL
THREFEBMTHZ LR7 VAR L 2 TREN, SO & MEEO &L X 598
58) & b~ 5, EIGEL and RANDOLPH (30) &, pH7.0 Cd\WTe7 » F v 2 & G-
100 & B 7 AT, - A Y OREEREESS LB Ui, v p-n
YA Y IBREGTH oo, TNELIRTH & KBROFNREEEROLENEETH - 7o, *
OHENE -2 A Y LD b EBRBUKELE e BE D re- b E AL DRSS LS HEH
ot d L Bbhbd, TOZ Lk ZhSHORSMTHEREERBDZ L (75) & LHR
THIADH,

Bl pH 4.2~5.5 R A EENK, 20 pH 28 y-2 ¥ A ¥ O A (130 M HEERT
WBHDT, B BBRIBEOWD B EEIET & 4 Wy EIGEL and RANDOLPH (30) & -7
Ay OEBA UB6) LD eI EA Yy OEBLEITICT, -7 EA ¥ DBEIBEIEN T & %R
L, FOHENCIEER LRh o7z,

B AR pH KR WTH, 70 B4 VSR ThH S 6B8), L, HEMHREAN AL
A pH R T, (BRI R W CORESREER L2 87 v Al & » TRIN @11
D), B CidEm L 07 v n VlOSE L B D 2 LR SN, BN 3T i
BUKAHE BN b, KBREASPHRIMEFERAES Lc s &, L 00T HY 0l
LUz EREL BN,

HE-pH ik GEORD 2B, ZOoOWEO Y- s OBRNR e 2F Ty O pKEIZE L W»
PH 6 B ®H D 2 &k, - YA Y BFRO e 299 Y BB A OB &> 2 & & iRk
L TWHH, ZOMRKDOWTEBERHALETSHA S, BEHESTORES Y RIFEAC L
SEOBENREETLMELT, 7470y (I25) FLUA Yy a2y (82) AEbNTn5b
B, B A Y OESREUKELERETH B 2 20 b, KERHS LBUKEERHRE LT W58
AR @) EEIND,

— iz, BRI SDS PR T lg 30 1.1~2.2g © SDS ¢#EaL, v 7a=
v FASDELD b ORI B (84), REERTCIL, EIBED SDS #RNT A2 itk 5T,
A Ay DEBE LN TE R 128D, pH 8.0 ks \WT SDS #INL /oK, y-2
A YRR TR L T e s, 20°C DL CREREIBT 52 2 &M v ABIc L - TR ®
Bl BURD, BFBL, -2 EA4 X I2 SDS AEEA LT, TOBRAF Y RRIMEIND
W, fo & ZBROSTNBRASEWRIERENTS, Fhbl ok s ds (BE+
D) ZEUIFEBND D TEAS D, JOWE, - EA O N-RIFBIC BT Uik 7 #
AT 3 XTF FHREEE LB O D A A Y 5T, Tiobh B0 A Y OREEENSE EIE
£ (126, 100,98, 89,91, 118) & HHLI4 2 D2 baitin,

BEEBECROBUKIE7 £ 2 BRS0E, BY, 2TFONMIKEE - CTWBHas, 7u Y IR
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05 LRI S S ARESIANE <, 2 OMMEDT-RETBIH L TWD (d), y-7 €A ¥
ik, BkdE7 I/ BomT b 7 e ) Y ERRE ), SF ORE CHUKEZ 2K &
b4 B EAME G E BN D, 2L 5 RBUKENE, R IR T K O SR (Wdrogen
bonded iceldike clusters) 2 & o THREALZNT WL, BEO LA I OREE LR » T,

HWCEES TS (85,86,87) X b#EabLLd, ks, ZOHZOWTCIHEERONNRE S
i bain e HWAICIECPMASTIR SIEO Y - 2 b ofe GIRD 2%, Tk -7
YA YHTFOWEIVNI W Y, STFELOBUKRESERES TR END ) & b,

4, v 3E

N E A Y DEAIE JIETRE, pH 3 & 0 SDS o R M X U7 B X - T
«torﬁi4zﬁﬁmv&mpH49k4068uﬁvwxm B, B0 pH it T
WEEHI L 2R B AR o oy, BB TIEE L, PHO.0 LU 9.8 KEWT LY 77y
7 A G-150 & L BN ABETT o IofE®, -7 EA YIMERTHERIITS o 2%, 18°C ks
LT, 80°C Cld, WHOSAKROBFEMENEHEIN, BENECREOFBKE REEWE K
Lo pH 3.2 BEUN 3.6 T, r-7 ¥4 YIMERTHESIIEBEEL TWinWZ &7 v 5
e & oo THEE B,

pH 8.0 i WTERE D SDS (0.02~5mM) ZFRMLT -7 ¥ A v OREZ &, Zh
K BRI L o CIRAToRSE, BT TH B, BENEWEERELESEEED
B E MDD BN,

INBORR LD, b EA ViR pH 6 M ETHEL UTBURMEERC LD &ET % 55,
pH 6 LUTF Tl Z OFNC /KBS £ W ENHEE B OB & 0T B R ORMERE e & » T
o kiR R LB LB,

EIH rhESEMBHES VESOHEERR

FEIEAL VY THD ag-, f- BLY -2 ¥ A Y DAELE, BLTZNLORSH O HE
VEBIE, H¥AY I e rOREy B85 ETEECHS (136,120,128), ScuMIDT (116)
VSRR DINE =B B A Y EIMA T A A Y IR DT A EFER LI, EoeF v
BTl p-HEA VA LTIEE A EEEI DN TR, DU BNV RIRS TH B
ZrhbADN, AESOMAEERCHETAHMRENZL W & GHHRTHS,

el A Y A A Y RAOEOFEREMCELT, BE RIOBRBRRSOMT 79 7
A NP D e A Y DRSS (32), EERMLONTIC L DG R S
% (15)e L, y=#E A YEAEBLLTWOT ORI LED, B OoFE a4
PNDOEIE L, KREICHEL, A A kw7 yu - AZBELELT 7742740 —-7 0
< P T 4 =T d o T A YRS & OFEAF AN E (49) DRI DLW TR
%o

S A ¥ IMNaCl %42 pH 7.0 © 0.05M U ¥ ERIBIGE (1) BB L, rr-2¥4 >
27y = A 4B 77 a (0.9X16em) EMUE, T CElL, 5, NaCl d& %k
CESI, la X0V (pH7.8), 0.05M bV xEEEGHE, pH 8.6 (I, 2M 3 U 4M R
SoaAreiEm (la L0 UL THM Uiz, 30°C kil 28R B wikd, 18
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2a
1.6 |- m
1.4 |- A
T 4 .
g [
2 Ia i it} la Hib
u d
W oo6
3
= lalb fc
™
0.4
0.2 F
0 H
20 40 60
w5 & 5

15 OCIZRBITAEIEAL YD p=- A Yok s U= R LAT 7 g =F 4=
ww PSP -

WFEE S L 1M NaCl %41r 0.06M v BB (pH 7.0), B
Ia, 0,05M U vEETE (pH 7.0), 10, F (pH 7.6). III, 0.05M } Y & -
HCI (pH 8.6), Ila, & M Rifx-&is), b, B UM R#EE 4, &
Witk 4.5 ml FoBIRL, la~6 &7 4 2 2 HEHBOBENC BV,

‘
pe:

SN BEET 4 A 7KK, TS oS Lz, 30°C Tk, @r¥a v
KERDHGBWHE 1 TH 7 M Lieds, 20°C Cl—E kAT IciilL, Ehic 2°C ¢
i, WA LRI i d o feg

20°C ¥ & UF 30°C Tl 1a & I CHB INABSFRTON A4 SN & Eh
#2838, 11 G s (minor as - &ie)-7 ¥ A >, Hla Cld e & 6084 >, b Cid e-2 ¥
A ¥ REBH S, I 30°C DAL, /A YA YD -0 ¥ A ¥ 8 T THH SN,
LT e-BEA v EFBRLELT, 30°CTT7742Fs=2u=wb s 97 4 —%{T70
DOHEMEEEI XA v B 7= 2 797 4 —~ T2 BEOW I A4~ ORIMES & —8 L
o, ae B EA Y OYEIE la CIEEA LR Lic, &7 ¥4 v A2BB & LB a2 1 4
YHEEVEDRE S (GEI5K, 4a, 4b, Sa) A L/cHIM & LT, avr A (101) O
WL ->TH 7 @i Xni enBLbNS,

ORI LEY, A A YA A YRS EEE UTBUKM e L, HiT b
YA v EMEETHZ LRI,



U FURD -5 £ A ¥ 6

H3E $UBLUVIAMKICHTS r-HHEl VYOER

MEAE, A YA > M B 5 W8 % DAVIES and LAW (20, 21) ¥ L UF BARRY
and DONNELLY (9,10) T X » CTibh, €4 ¥ I evOiEAERESTSH L Th, AW
A S LTS (116) UL, &Y A o4 %iHE HDD r-0 ¥ A YIEDWTE,
B E I B R D -0 €4 Y OBERNSRD E LTV Bbn T BT &\,
WEECIRAF e B D CRBL R 31 D -0 B A ¥ OESEIA A B 20 D, S
DERMBIENLETH D,

—Jg, X OISR . LT, SR e R ) v REFIES B LT, - A r Op7
e L TDr-sEA Y DRRAVPBIB LI Tnbh, ¥, BEENEASENILELG, Mg
B, O EME & B MR T S (48) o7, ZofolFold bBRFENAEHETES S
EMEE L, DL AEBAEAND, ¥ s v OERFFEETE L GF 1D, ¥HK,
FM G DN TAR S DER XTIV, B e oBRyHE L GF 28D,

B1E 4$IDBCHITD b vOESR

gty - E A Y ERIL DEAE-Em -2 (20) Efcide Fr¥yr7884F (9)
ERWera< 297 4 Lo CRETESHN, WEKRMEFGHEESDOT, -2
A PR U i R AT B, BY T2 M7 3 P VEBSEBIET v AL
) —DPEE (25, 7), HHET L AMME (102) BIhETCrRBABN TS,

YKLy ¥ A v, B LOWUNEALL DHF A ELe50% = 2 /7 — WHIT p=2 € A 2 RS
BHEL (86,57 SNESHRBR IR T, $HPO r-b B A ¥ OEiEELrERLIGL),
RO DT BT~ 5,

WHEFL 1.6mlic dM FA4 ¥ 7 YR Vv 5 0.5ml, =&/ —nN2mlkLU0,75M CaCly
(B0Y% s /s =) Tml HEFIL, 0~5°C e, 0ok (2,600xg, 104y, 0°C)
CdoCr-»EA YRBEG LEH S 2B/, TOBEKO4% MY 2 avbEER (TCA) %
2 CEGSEE G00Xg, 1043 &IT\, WEHO %2 3B 2% TCA T2EW - /2%, 6M R
Fas L0 0.03M NaCl %4GEs pH 9.6 @ 0.02M + V) A-HCl 2% 2 ml ML, pH 8.0~
8.6 DTG Lic, = OWEW % DEAE- rw — &L/ T 9 5 (v FAEB #0.5
ml) ZIEE, pH 8.0 ol (pH LUMIEREFL) cHEHLT, BAETHRS (GE& L
Tk - BEE) bR, BINEE 5ml WERS, BN r-2 ¥4 ¥ OE% 280 nm
AV BWEEIE X D WOEHREG. 83% AV TIIE Uic, ABMKHECH D, Bl X7z il
Hizb@HTE Lz &b, HEERD -2 24 ¥ DERGARE L Bbhis,

B2 ZMBBRO -hEA OER, I UHT BHEI S L UREBILICOWT

UHT GE#sii) WEA OB % 2 €A YA OER, e LT, YVEK KD
ko THIgEE N, PIEKD 7 a7 A 7= CEBIC LDy~ ¥ A Y RO ORI AR S iz
(12,17,25,123) WENOMETL, BEEM Y ¥ 4 2 h UHT BEA OB TR S
NHEER B S IR B LN T WD, COMBIRID Sy 7 s 9 - B DT O
O JHEE o Je s, FHAPT B0 YA DL T - € A R T BEER O A
W79 23 v LEILTH S (65,27,104,105) S Eb, BIETE 79 X3 ¥ EFRENTHTF
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FINT WD, ZOBFBEZOCTHASERETCRNS,

—J, [HEmEk g Sk UHT 2Lk, LR X 5 hlEEmsikie X 2505 X b LY
NI TRTFAF - RIELBHEA YGRS IR, RHE AT A0S & UCif o5
RAEME 7 v 7 A - - YOER LS LEH (121),

RE G EMBERRA SN TH 20T, B L CTh Y M ShTuwinii, 4
EOHBMBOMSEBRGCHT 58S WUTASES LTS horlilEe 2wt 20
B ORER AT ABOAEE - CTWADT, ZOHETORHMLETHD,

IR FLC B Ui, ZoBEREn o &ah, HMFE A0 ABAROH#EH & UTKL
AWBNTH B2, R FRBRL LS e T NBRS S, RBLEEE Y ¥ 4 ¥ R HE
T, WSENEE am-h A Y OEENKECEE D (88), FHAORE L LT, HEA>
EEOMEEASRE Ll (B5) MbHL, IBEPERSLETHA D,

AHICHE, o UHT BB R & ORIEGH SO -2 €4 k@R L, e Ciiie X
B i A ¥ OB DNTHELE LI,

1. MHESLUHFH

W UHT W9 (s &5 140°C, 2803, R 250ml) LA v 22> b
2 A TIIEE L (P 250 g) &AW,

1 BEOE

UHT BEFLE o Bienslg 37°C (EiRasd), 10°C (EIRSd) ¥ 7o ksl (R
H) TRPIE U 7o AIIEEA A D O B, BRI RCRRL TS 2B A I bOEA %
SR & Ui,

2) - EA v OEE

UHT BEEZL 1.5 ml, F72ik, BIBMIL 150 mg 24D, BEOBESEMA 4 » 7K 1.5ml T
VIR L7218, BIHIR - Cr-d ¥ vamit Uiz, A, BMEILz oWt hERY D
D mg HELTEDLLE,

3) BAEB KSR LT T R 3 VBT P A I — TR O

KRG RATHEEE (68) Ik ofoy 777 A I YT 7 A — iR, LR ORI LA
W7 P 1 Y Y nk0.02%FM L, 37°C COWRHEIRES L AlED -0 ¥ 4 v ORIE TR
b Ui GF 438 110,

2, # B

UHT BEHL % 10°C 3 L U9 37°C T LD b ¥ 4 G ROMB % 8 3 Rieikd,
B L e A OBEHETTIRE & &, JEEIOM &L D bR o s, ISHHRE O e & B
A Y GROBEIL RSN o fe, 10°C T 35 A U2z BRaB g L 28 & DL,
ST & IR U Tl o 72, 80°C T3 A BIFHIL /2 B& LIF L A D & 0 2R Eh
7o

IS OSBRI AU & -2 ¥4 v B LUK SR OBBY I 4 SRt B
WIMAEB R E, KO L - €4 ¥ OMEAFE L RABEARR DN L, 7 v r—2 il
TR LB SN OEMESN o, SHORBFBAEOEHE YWD 0B L O



L PR D p-0 A ¥ 7

R ﬁ“ W UHT BEHO -2 4 W5k WS EDBERIA D -0
:'m 3 LNET IO A ¥ I8 L UKSEriit & i
P [ A e
Bkt iz, TRt KA (g ottt
mg/ml
37°C 4.6 5.9
BRI 0.50 (£0.019) B 6.7 7.5
10°C I 37C, Fyir—g-th 2.9 5.8
174 0.64 (40,007 ik, v —z-di 3.0 5.3
37H 0.52 (-£0.025)
37°ClE
88 e
3F 59 (0.02 )
: o oK BIHABO 77 x 3 V7w
* 2 HORE DTN 2 A Lol P4 9 CTEMNC IS
DI, OEY
. _ 7% ¥4 v (mg/ml)*
Hak  WECHRLRBIERILO -2 FRE (4 - e
A vk L OIS BREFRT R
P 0 8'433 0.48 0.07
SETEE IEREE k) T .3 0.41 0.03
(me/ ) Y 0.5 0.9 0.40
1 0 4.7 4.5 3 0.56 1.138 0.57
2/ f 5.7 5.1 2 0.54 3.10 2.56
2 14 5.6 5? 0.50 1.56 1.06
3 2,54 6.6 5. -
4 44z 7.5 5.9 Bl gL (L 10) shoadl,
Btk 448 4.0 4.5 ot 37(: 20,
* [ i DA SR LU 2 AR
s,

s e e gt HCRTTE,

37°C “C 5 AEMOBEIC DWT, Ty — 2 — bR E N d © & B L G55 %),
37°C CHRIKSDDVRAEZOBRB LRBETH -2 &b, B ofct Bbh, Z o
B p- 7 A Y EIET Y — 2 = IFROBA L RERBIEAE s o7z, SR L, BRTE
F iy — B PCI U S S LT, KDL O r-0 ¥ A4 Y GHDE I » T2,
>R mﬁ%ﬁ%ﬁ%?bwﬁ) =AY A Y OBIERABEERCEETA I ENE 2 B RO

. B (SR BRI BBURREL AN A A KR, T AT VRT R R A -
fﬂliL%c:,Jﬁi’\‘f_ (556 3 WMAHBORB TGN LA ERD o dy, B L - THEMH
HHIL, el 2 0BT Th o 7z,

3, & &

DT T AIVEET VT AF VIR L 5T, B-T YA VDR EIIAER, r-hEA ¥
MBI B 2 EBFBRT WS (141,64), T oS UHT Ml @ cl-Tb
s oz (3 4 iE I NIROC, UHT HolducilE s A 3 Gl & o Ml sEM s h i
(12,17,25,123), UL, WS &5 UHT WA 290, hoFlEfco i 2w
TIA VWS T IR, RIUEE T, 2o UHT JLEBIERI S D -2 €4 v & JllE L 7o
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2y, T OWRETWND 2 L1 & o THE OB A 51 5 IR O A T4 5 = &2

HRETCH A5,

i&&fﬁiéﬂkﬁﬁ@UHTﬁ%ﬂ%src%xwlef%WLf - G
%M&Ltﬁw,”W’iofétmwaﬁyru%MmeotﬁﬁhMohwyamw&
7¢ UHT $L% {#~7z SNOEREN and BOTH (121) 07 MBS & LEERE BT B, F
o, IR OIFH LRG0/ 2 b d, 79 X3 v T 1> 4 9 — AT A
LDWEAITIZE A ERML, FFAIClER L & Bbite, i & b LTt Ef
MBEZE, 10°C LITOME (68) #F LA ThBEOMFHETETHS 5, Livl, =
MBI S, THRMEDIEENE 7w 7 4 > — i L B0EA 121) BIEINBDT, Bi4kE T
OFHEDOF ENTHEE D Z LIHE D £ Tk,

BHUBOYE, BRTEE 2BARDELE LT, #¥A ¥R IOk SIS
SNy (85), EOMDELEDNTIERDHBNT b, BT ERET I 53 W
13 &, BITCKD & y-B ¥ A GBS it HEFSE BN (5 43), BiRAEi T
BLIBECR -2 A BRI Wl otz G54, 53, XBiz, ﬂﬂ%&ﬂﬁ@f%x
IVRRT T A - I (B LB o, CRBDZ EMD, BT
ORI BERBIE, ChREGEND 7R s 4 5 - V0 & a%mfarm h {%‘ /a ZEM
TREENTz, Tlabb, FARDT — 2hBKSE - D4 v B OMB AL L TR D &
P<0.06CHER r OH0.397 38BN, ZOBEKE LT, UMWk&dﬁ%éﬂhJ/#
BALTOMERZT G Ieolel &, MBENE LTI L 70 &, & O &
S TRIGLICT 7 AI YT 0 7 4 = ENBOWEM AT D BT 2 L ERE 2 BN, S5
BRRMGLETCH B,

AeCerk, UHT IREFL & BRI &0l L, BT H % B CHI S o> y- 4 4

YEREIETED Z LARREN, Tk, ABRRHO 7T X3 V7 a5 45— BT
FHEESRCONT, RO RO L BB X THET S 2 L nHaEE Bb R
7o

4. v 1E

T UHT s (BB B L OA v 22 Y F 2 4 PRHBSHIA D -7 ¥4 v ek
WEL, bb¥ TP RT S 7RI VEET R 7 4 - €OEMIDWTHEE L,
UHT W F % 10°C B LU 37°C C1H E72tE 3 AR U7ch, 77 ¥ A4 v 4 5 i s
Tholfgr %mt%:ﬂ@&ﬂ%u@iﬂb&motou@ b, LRUEER R

L BB TITE A :‘:9\(;.: i eak e BERRDOMER Y & % 0 20 & B,
WREEFL OB A1, i }7'3“};{1\031 c‘ii}f(nu Sy E A ERE I AL o 2 H,

%ﬂﬁ:é’i%b\fﬁr}@fbtlm’ RZ OEFEBR BN 0T, Fi, 356]“‘%%430)7“7 YRR
WA = R, WABEBROBB TIE LA Elh ofoht, 1~ 24050 S Reci
EEDERD BN Z &b, RIBRFL OB A BB B AR - DB 5 2 & RE X
o



Holy - PUNERD =75 4 ¥ 73

BAE HFIPCHBITD r-hEMvoER BEUCEE

rHEA VRS G-, ree BEO =) W B-H E A vy OBRENOTWCH Y (141,64), Fo
C-RuM D 7 3 7 BREH & Rl — o — Ktk o 2 & (38,42,43) BT\ W5, fKilF, 4
B E Nt f-2E A D N-SRIIO R 79 FOREET DS L85 1= DT (4,5), 47
B LCo p-0 A Y OWMHBHENC R o2, UL, EHIE 72 ¥ A ¥ SFELET BT
FL LT A MRAIZE L, oMy €4 vRO—B e LTIRTE RN B
P oy (N

=, HMEOEE LT, FHPCEEND r-2 YA Y OPBELAFRDL L1k, vy 7w
FAF -V L DEASMBEREIRES B L CHRFR LR VES, 20k 5 R0 5,
BITL -4 LA ¥ OB ETNC, A D79 23 v EHET~L e GF 1),
FRC SRR OBSEERC OWTHISE L 28D, BB 3T, 43 ks -2
A ¥ O EE 2 BUCIRA o & B e s B, 2OEE - BHIiCOWTHEE L,
¥, KETHHETTY I AI V7T F A+ -V EERRALALOETRTTI X3 v e84
Letn,

B1E £IBOTSXIVER - hESM VOERBICE S DR

P OB BANERHREL T v VIV 2 7w P 4 F — ¥ F £ i native milk pro-
teinase &WRLEI, BH < DGR S BN, T B M LT HUMBERT and ALAIS (48), Fox
(33), M) (68) LU VISSER (134) ORI DL D, ZOBEDME LT WS A i
Wrho 77 A3 EMUTHDZ LB (65,27,104,105), FHETE7 I 23> (kI
779 AT Y)Y ELMEENRTWA (110,28, 112,67, 7).

7w A = EE OB ERIERC L - TR Y, Wi ey o5, TV s gy
= b w7 =Y Y HREOREHEIE O, X OBEIKINESRE W BN W8), &
WG 77 AL v UTRANRGHEEEAHW B TW A2 (111, 112,67, 110), i ig 9L
ROBAEOBLEERER Y 7 2 V07 I F XA VERIKE XD OH L b 55 (23,7),

PFRIVIRB- DAL YRR T, - A EA Y (65,27), BLUTRFA - AT} VL
45 & 8F (4,5,29) %ERT 50, BT aw-2 ¥4 ¥ bO0MT 5 (122), aa-b ¥ A ¥ D5
fREAE S (65,93), k- ¥ A kRIS NI (28), SO XA REEEOBEE LRI L, -
FONREME 7S VRS E T v P AT Y — OB L > TERT A L LT T W5
(25,7

PEEE NS I vy T e F A~ ORI 37°C TH B (66, 26, 107), HFLCIRE
R B S BB AR D L WOt b b B (106), 7z, Tl pH 1L 8 HFiE & X
TBH (65,107), FHPTOLEA Y HFEOYE LFERETH D &5 BTk, 49
T 7RI VBAKEIPHBATHL 77 237 - # v UTHEEL (111,112, 23,7,67), X
BT ZFR=F —RBIOA v e U2 -RBHELTBHOT (67), FBCPHRCRE 5% A5
RO IHEMETSH A 5,

Iy TRFAF = (7T AL ) GILBATR CIHE A s, BB X - T bhee
SR Lin\s (45,26,19), NOOMEN (93) (#4:#% 63°C G304y, *7=i% 72°C T 158D
BHEITH) kY, BASWREMEARMNT 5 3% L, DE RHAM and ANDREWS (23)
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F LU ANDREWS (7) b 72°C, 18WHMOMB TR Z LR L, JORBERMGEk
BT T A = EIEEOMINE T R 3 v ORAEEDE BT Bl b D i, R
P EER D 2 EODOTRETH S,

Hidk, SHABDO 7T RAI VR L HDBEENEE, - A Y OER (8 3FE 1H) wiS
&, BB, pH o & OB BT OWTHA (B1), LU Bl i 5 o i
IR B,

BIRFL GHRAlA &) & —EIRE CHER LR -2 € 4 Y ERORNN D, 4307
T AIVEREIE Ui, REAZE 2 C48R M & CAREF L 2R, Bindik 37°C T <,
25°C, 11°C 2IRBOET 2 & ik, 3°C TRIBEA MM U otz Eiz, 4
¥ o= 2 YOEHICHE -7 E A Y 2RO, Z OMMIREENMEL R 513 EEMN
Sl b, 7Y RIJ - OEECOSEERER OFRICEE & Bbhi,

BilgFL o 7" 7 2 2 v iEE (37°C, 20[RFMMRIFEED -2 ¥ 4 Y HEMED & pH 8 3 TH K
Tl ofedy, ZNEINC pH 7 hERIEH O C— 27 233 » 7o, BRMECHIEME WD Uiehs,
pH 5.5 T HEATEMED20 BRI DTG E%E R L,

A % 70°C LLECL0 MMEA Lzke, 777 2 3 Y iEMEETF L, 90°C Tl s A £l
U7ehs, Rl EE R s - feo —74, 55~63°C, 104 M om# -Gk iE M o #n (10~80
%) MEEE XN, 60~72°C, 15FOMICHIZ0% DM R b, EIRE B (63°C, 304
CIRIEE OB <, HTST BTk 75°C (168 0BG i Licorx L, 72°C
TIRIEEDETRar ot SO EMBIMETE e s - x) oG R\WT, RERED
BAPREE OB EEEY S LIFT I LR E LB,

D7 T A VL HBASMOEREEERIET S LT, AP TRL -2 ¥ A
v DEREES MR EY L Bbhvie,

mos EERBICHEITD -hES VvOEE RETLETATFFULR

EIRAER W Rz th, BR B BRI R4 & D 4 FLAVER TR R S DA
b, SOFd, IEEME ORI L AFHEA~OPESER S 44, ERMEM: 7w 7
4 = E D% HHBELE <, MIBOAMBOFH L FET DT 70), KRR
DEASY = OB BT lE 1L (61,1,78,16,62),

~75, REIMERDES and HERLITZ (106) (34-F ORI -2 €4 Y34 5 2 &
BPEL, FHERO TR A >~ (TTAIY) BIOROI VA Y HReET Sz &
ik Uic, SHUCA L, AR 0 BRIEIOMR CUERAR: 3°C, 481 ks -2
¥ A Y ORIMEE & A ERD BN o,

AETE, SHEEIMAZEE LTINS & &b, KIRMEME 7 2 7 4 7 — ¥ DIEH
LB LN, BRI O 72 74 ) ¥ 2L DWTHFE Lis, 43 do 7 7 2 2 v hmiE
ROFNERBC LY YEERTHY, KErY 7y rAreyz— (STD k- THEIN
Bk (65) b, AYECHESERE LT STI &\, —7F, MEHD7 5 2 3 ¥ kil
A CHDTIRLI =7 vk, BEbBENEY X d —ED k5 AEERET R
Lo THEBEND ZERMBNT WD, 2 T—HOHRBRCLE, ¥ o x-S im
Lz OBEMRC DO WTIN A, ok, APIEO—He ool L G0),
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1. HHsLUFE

BARIR S B B R %wcé“’?t (BAI) %L, —1&2°C CTHRELL, 04
HnBEOHEE (G00xg, 104) &k VBRI AWML TR L A, ¥, —HW O R
T, 5°C T8 MM L BIEgL 4 #ifd/nifRIlic 1/40 R A LT, e LT 7
et U v a (0.02%), Sigma fhv v g~ ¥ (1 pg/ml BRI, B 77 2 3~ (20
sg/ml ARFL) 3 XL O°STI (100 pg/ml BEHEFL) &V, V¥ F— R L7 7 X3 Vi
BRI A A 7K Tml 2D FRFR 50 pg 3 L8 1 mg, STI 1 0.05M T+ U 2~-HCl B
W pH7.00 1ml¥4Y Smg ML, FEL Iml M0 icznFN 204 #Mxi. 2hb
Ok 5°C T1~8 AL, STI (100 #g/ml BUIREL) ANz /=%, £5 3T 1o
Cr-AEA YEER LK,

TR AN B SRS & VS, 6°C1°CT 7 ARG o v = B BRD#(2),

2. & R

D BB oERERE -2 ¥ A v OHE

BifEAl A, A’ (HIBHEM BLOB (A 5°C 8 HMEAL % 1/40 7)) % 5°C €
HP U7 lRR D =20 A v gk D 3EL (50) % E516[ic, :M,, IR B OB & 55 7 RITR
4o WML AL 2 BRI r- 2 A Y SR OMBMMRR BN, FOBLBMEM AR Uic, IF
8 AT, DD 2.6 f5Th »1ehs, & ORFOERIMEBOMM LI TH 57, B
JEZLARBEESH] (NalNe) &M U7c A’ Gk, W2 BB ECTr-2 ¥ A Y SRIBELLid -
7oii, FOBHEML, 6 BB THRD DMEDL.I5F I » oo

/o------——-u-—--D\B~
’ ~
~ e “*,\";
£ / e
=3 ) A v
E o} / %
7/
= j ¢ A
B
v \‘ o= o
R /
&1 5'—-:——-9.&-———
0 I} i ) i
2 4 8 8
B OB &
16/ T (50 HucR ABIBAD r-2 v 1 v G ROHER
A iié . A, T Y vy Al B, 5c*cs B S e liiigsl &
/40595, SCERSODIRID—E (I8 H) il v b ote, FTIEL CHEEY
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MR 5CCEMSRABIEAL GHL6R) SR

oW R B

Bt
0 3 6 8
A <300 <300 31108 1.4 107
A - — < -
B 1.3%10° 1.3x107 4.5%107 1.3%10°

BOA, MEERING A, 7 E4E Y Yy AN B, JEREBUIERL (5°C, 8 H) 1/40%%m.

1.0
ST :
o d5 O Py /
£ o = E UMY, |
LI o AN v
- \\"‘1"‘., £ (i}
Hosp V=4 ®Ar o
N 0
N :‘\_ Q/
5 h
R ® /
N R
~ ~ 2u-
o~ & A
| ‘ . ‘ , \A/AB_g}——*_z'@H—-—ég
0 2 4 0 ! 3 1 $
B A Y 2 4 8 8
HITE SO AR - v o b @B #®
VICBIET Y v ¥ - R LUKE WIS BCHyHIC I BIIEHD -2 A
Py Ty A ve s~ (STD Hiin VERIRIIFET 7T R 3 v RNOE
DR o
gl (O ), vuxs -4, NalNy #&UliiEa (O ) kw7rs x
Leg/mb 8 CA ), vusd — 3¥, 0pg/ml HFm (), ST,
WIRsTCe30EME LI (D). 100 pg/ml 7 ( @ ). NaNy %%
SR STL 100 pg/ml B C O ), FhoBER (A ) dERLI,

STI B Oy v % 3 — ¥hHEMN
C A ). BhEEEL: 0.029% NaN,,

S EL A D R O RO B e IR SL B OB &, r-2 U A Y B EOEiE IR oS & e
slce Tiohbb, W3 HBRCBIVREMAS YD, 4~6 HCREME 2.9 mg/ml %75 L 7,
JF 8 BRI -2 ¥ A Y R E B EEF T fodcd & Bb A,

2D v F S~ LU ST RO B

Biegl (BRAEED) K7 TAI ) =7y 7o F_R= R LTy a8, L7
T A3 VIRATAHHEER L LT ST #BMLT5°C T L, r-b ¥ A v S&ioB i~
fo GEITED, BEMOYA, 2 B ETIRIF—E T3 HBREM L 72 2 L1345 16 [ o o5 A
EUMIRI A" SREETH o/, v ¥~ ERMIENHE, B2 B el B L
5 ABRTHOMU, chEH LT, vadr—EEBMLCHIEAFD 79 25 ) -5
AP BIEECAEE (B7°C, B04MRED %AT o 7B, WL A bienL ik, 0%
LRSS Uice ST RMBINET, B X0, STI & ¥ v %3 — ¥ FBCIN 2 230 T, -2 ¥
A ¥ OEIMER B, IS BB CHET oML %R LI,



4ol - FUGRD -2 A ¥ 77

3) 7T AIVIRMOEE

BEIRAEIA ST Begl, BIVCNE T T R 3 ¥ ik ST %N LcBE 4 5°C i L
TGO -7 ¥ A Y EROBAEBISRTIRT, Eie, BBAILE &R VIR ORR bR
Rt 777 A3 YIRMBEENXIE OB S r-2 €4 Y EEAE L < BMUik, iRm0
A, BEAOFEErrb B, PRWPEAERL, I OBEA SR L UHLITR R0
E R BB DRS I L 1R » oo STTRMBUEZLGEEIENE L F Uy, S & b #EFRGWE
FirlL iz,

3. % &

HF OBEREMhE Iy TP A r - (T RIY) DERRED, 281 R
MBI e (106) MAEHRTHHEEN, LAL, r-d s v ERiomiicii b b
BALATR L, 2~3 BRRREM U CREMEREOMR L Bir o e, —F, AR L > T
e Rl T AELH Y CGEIBRD, FHD 7 a 74 ) v ABLFLb—FTh w2
LI bHETRETHD, Fio, RERTIE 7 I X3 e+ A0SR & LT STL % vz
7%, STI % & T BIRA OISR I -2 ¥ A ¥ DA BRBNIZ e mb, 7923 v (¥
el P ) 7y v e 7 A =) DS OBRESBEROFEAELE L uER Bine,

RFEWRIID 79 R I ) = R IEMTIO 79 A I Y BIRTART (PRI -y Ty
Frlm =) D=2, LT, ARGBEUINZ Y v dF —ERMBNT B, 2OV rFF
—HR LB P TIAI =Y OBRMCEINL T S A3 -7 v T OREFE 7 BT A 2k
W, o) Arg-Val ORI EN5 & D (127), BIEFLIE 79 2 3 v & ilin U 7=,
BLOYV a7 - €A MLTHEREARO 79 X3 7 7 v i+ 55N LI (37°C C
0 HAED BT o i, JF G°C) OWHANE -2 A ¥ Ui, 02 &k
P77 2 2y DFEETFT G, BRTLEBROMSAETT 22 & 2RLTWS,

L, vu X — RN CTERCAAE AT i h - 2k, B & OB Clly
OISR A B o fe, BEB L, FlEAFIROBHRMO 77 X 3 v ORI
WTELEETHD (23) DHTHASF, LhL, ZOXHLEETL, W2~ 3 Akl
7-H A Y ORI SN, 200 & ERIEEREAREE O 79 R 3 ) -0y pised,
DT 7 FReg— (67) BLoTHRAR T 7 A YRERENI/b EBbD, 77 F<
— &= (Yw X ) BNERS 2 BRI r-b ¥ A v OB IR Ui GELITED) Z &
PHLFRCELS, UL, CORBKRETLZOBOMRD OWEIIARNETH S, NaN; %
MATHLHEB O, KRMENFER W LA TEA D,

WHRESLIC BB A A BN U 2 s o PR, IR 72 & 0 LIRS o r- € 1~ GB1E
Ao BAEMHS D, R 8 B GBI T, T ORMEIMEIL 1.4 X107/ ml BB L T
fo (EI6K, 5575, Fl AL ERMEE L BOBIEL (B) T, B3 AL
y=B A ERENPELEL h o,

AFL P ORIRMIEYE v 7 A > —HIC k o T F-2 A VRS INAD &5 (18) 2ib
BIR, FODFREROWTHARY € H %5, KALOGRIDOU-VASSILIADOU and Law (62) 1%
Ps. fluorescens % MA T OMEHIR 21TV, Y VESHKM LY, S8 omiEgme LT
G =AY DEREBBE LD, ZOMNE -2 U A v LB SRR S o
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LEFRDIc, MR (143) 1kl ¥ A v I EIRMEE A 8581 U C 5°C o3¢ Lzis, 7 HE
DI =71 2 A 2 BRI DRI B e s, R 7 € A ¥ DR F T LB E B Dhie-D
WG D BB T,
AIYR T ORFLARIL A Fo 1) HIRIRANE OFIRUN -1 ¥ A4 v S AT LM BR &
LT, (I 7' 0 7 f 5 — i X BEENR Y €A ¥ SIRER%E 2 hER B o
MIRTHA D5, Lin LI T, Streplococcus DIEEISHENC F 7°F R 3 7 — 0 ¥ % 1B
4M%>0W>am RN DD, ZOMDT 7 F_R—2— (AP VT FEF—ELFEND)
HYRIRANE OB e B AN T, HHP D79 X3 ) — 7 EHT AAMENE L E 2 B
B SHOTEE LTHINLD,

4, v 1E
MREFL % 5°C ¢ 8 HIMIGM L, ZOMD - ¥ A4 ¥ itk L CUERMBE B i~ A, 72,

TIFTAIY, BIY, PIRAI )0 v7 29X =2 LTCyaft—+ Fil 79X
IV AEBAE LTRKE Y 7y v A v e ¥ g — (STD %M Liifgilho r-7 €
A Y EROWR LD, BEFEACKTBEHO T 2 74 ) v R DNTHLEE L 1,

TX

JRREFL P D p- 2 A » GRIEIER L ~ 2 BB ECEL Uinh o fedi, FoBiinL, 8 ik
C1E2.66% CEIBMIEE  1.4%107/ml) Kin-forrl %mﬁ&mmbtﬁﬁﬂwﬁ%“
WD DMEDL.756% (6 HEE) Th o7, IERMBIEE ¢ 3}5{)'( B U fe RS o8-t i 3
A r-2 €A Y08 L <MLz,

BEFC v = & 0 — WERM L ctk, MM B7°C, 304) #1Tofclia i 1 o
BB -2 E A MLz L, BBy B Bake ARl Liz, 79 23>
I BRI OIS r- 2 ¥ A4 v OEMAP SR TH - 72,

NG DFRND, PHOBRERPERERIO 77 23 ) = Y REHMO 79 A3 v
CHEHRXN, ZOBEEERI L - Th ¥4 Y MBEIFFbND LR SN,

B3 HARCHID rhEqroFE - BEICEYT 5 —F8

BT, BRI r-h A v E 7T A3 v EEOBIR, LU b AL ONTE
KR IIETREOEEAWANL Lt L b, SR bl s r-0 €4 v OFH &L 0%
WTHEL LT,

1. #M¥BLUFE

ﬂwkwmwﬁﬁmi%rﬁm1 {874 L ORAIL AL, —& 2°C TRE L %,
BOAHE (500X g, 10) 12 & D BRI A TR L T e,

IO NIEY)

BEMSAI & LT NaN;s 0.02%), 79 A3 Y4+ sHEAE LCAB Y Y v A v @
# — (STI, Sigma #, 200 pg/ml IRIL), R LO7°7 2 3~ (FEH:, 20 pg/ml AR %
iz,

2) HUAY Z MBI~ T LHEH

ifEsl (0.02% NaNa %£ts) & STL ik 77 2 3 ¥ &FML, WHRMER & & b



2l - RO 1= ¥ A ¥ 79

MoK IS L ORAT DIHIIRID =244 ¥ ik 77 5 3 VG

=% ¥ A (mg/ml) 75 A R Vi
JfEH. (n) - , - : r
B~k EH(S. DD Bk FE(S.DD)
M 3 a2 0.29—1.95 0,93 (0.45) 0.09—2.61 1.26 (0.63) 0.4254 (n=10)
el 0.39—0.91 0.62 (0.18) 0.87—1.75 1.24 (0.25) —0.0725 (n=11)
& k(28 0.29—1.95 0.78 (0.38) 0.09—2.61 1.25 (0.53) 0.2420 (n=21)

n, BEEOl  S.D., BHEEzE v, MBEH

30°C ¢ 3kM, EF/WRB°CTClHRBLICA

FIERSE U, S oM (ST ARBOR -
KB <) 1 STI (200 pg/ml) %M 2 Fe s,
FIIRHET 77,000 % g, 1 IR MIAB0A) B % 17
W, WA EALY SR, ERERE - A 2ok
B & Uiz, . . ..

3) r YA Y OERB LT T AT VE e c>. .

P ré . .

IR L O — 7 A A Ry~ ¥ A 1{!\\ 0o °
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. ) (%) % r OFMA BRI LI,
A 4 v KIC Skt AM R#EL & :

0.062M 1V 2-HC| 8 (pH 6.7) T40
e k- T MR B EIRAER LU TENFEN 30 ol AU Pz,

2. BRBLUER

A3 L CIREI 2 A oBIBHA P O b €4 ¥ &t e 77 A 3 v iEER I o i 3
B8 HRE L UHIIEITRT . @D r-7 ¥ 4 ¥ R OEIIL0.29~1.95mg/ml TH » 7273,
Wz R, CE R & W € DAVIES and Law (1) J L U BARRY and DONNELLY (9)
DR EFERETCH o0, ¥, 7o 7 A - WERIIEAMTELS 2 (142) BEERO
79 AL YN D LRD BNz, - A VEREILT T R I VIESRTE s 5/ 2
BAEREANT, TEOMBEAER R R (83, M, Reilklvakkondholl
AL EHAMEEN LB LILE L inh o7, BARRY and DONNELLY (9) (& r-b ¥4 Y& RD
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MO BUCH LS CIAE LIS OBIRIL, 244 ¥ 3 e s Lt — 7 nthi)d
AR A vAE ST BLU79 2 3 »iRinO e

W, r=% A v (mg/ml)

i Pz - T CM/ sl
PRAFI pings, 7 E EfC/M 3 Y
30°C, 3R S'll R 0.59 0.55 0.04 0.93
e 1.13 1.09 0.04 0.97
7 9 23 YN 4.57 3.07 1.50 0.67
5°C, 1H STI 7yn 0.44 0.21 0.23 0,48
? 0.64 0.41 0.23 0,64
3.25 1.66 1.59 0.51
5°C, 4H T #m 0.88 0.60 0.28 0.68
.* ’WJH 1,30 0.92 0.38 0.71
I A I VIR 6.48
- G KN
€« - A
6_ 71!3'7]'64 ~
< B-hES
A as1‘77't‘f1’ v
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+
N 1 P N I P N | P
i |3 1 1 1 i
REBE 30°C 5°C 5°C
¥R E] 3hr 1B 4 R

A0 B0°C BLUBC IR SNIPIEANSIEBI U A4 v 3 v 7 4 R 7B
Wilhe STI BLU 79 = 3 v O EE
BEREL © fenfhn (N), STI 200 pg/ml #n (1), 79 =2 2 v 20 pg/ml ¥
M (P).

EWOFNPHIARERD 77 A3 YR L AREDETH % LHE Lis, KSR 79 3
YEEL A E A Vi ORNCE B AR B o fe DT, B OBE RS A o

ENRTCE I,

WelEFL % 30°C T3WHY], F/Ak5°C Tl RARLIV A S LI I ¥4y I 2w
= 7 NSO p- A Y ERE TN IAER AR ORETRT, o, FNHOF 4 R F LK
M) 5208 & OB2INC IR, 5°C C 4 AMEREF L 72E > ST BRMBAISILAH 0 -5 ¥ 4

YERGERET L AR L0 25 ThH D, BEEMEAAERIEHE SN T W id o,
COWHELT, FABDTITAI )~ Y BLOT I RI ) =7 I F N e i A
YIwMEHHTD B7) ZED, BNEN ST BRI EA Y I ONEETERE T X
Minolel EHFABNDD, SHRHBHTNETHSL 5, LaLians, STIoRMC L »
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1. ' L ] i i
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STI L7y 2 3 »Fmo e
Bfesl © s (ND, STI 200 pg/ml Bn (1), 79 2 3 ¥ 20 pg/ml
(P,

T, ERERTBHEAL v Sl - MOV ERENT 5 £ T, BRERCL > TR
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Y IuMRD - A Y ERICEENRRBD BV, -7 APOEEAR LTS » o 2 & 4
B, EIRGEER 79 R 2 v ERR L o TEL - ¥ A Y iEh ¥ A v 3 e v SN
WD EINIR G, ZOBEEIE T T R I Y EEMU BRI DWTLELLN, ZORER
BAEFLAR i) 1/3 ORD p-H ¥ A ¥ hie =9 afieGENI, BRTHEA Y S e h bl
HEL Tz B0 ¥ A Y BRIMENA 7T T A Y L o CORENZ L b HE 2 BNB,

STI M IERL % 5°C ¢ L ARMEGHE Lch, 00 -2 €4 v — 7 aie i L ic
(BBEIR), ZOROL -7 AESOESKKIIN GE2IRD 256, ERICRWT -1 A ¥R
BEAL Y IRMNBERT A & (24,90 MR BN, DAVIES and LAwW (22) . 20°C
L0 ACRENWT, k=T BEALyOEMRNRDEL, SOMMIIEEAEN f~-H ¥ A
YEXDELERD L, YA Y OEMSPLNCEO—ETH S 2 & ERINTR LI,
INBDIEND, -HEAL VNGB EA DL DR TH €A ¥ 3w bIEET 5 M
MO EREBNTHE D,

—, 5°C C1 BB UK -2 A Y ORREGMNRI EA v I eminGENRN, 4/
BT YA Y T ROERVHM LTI, 2Ol LW, EBREHWTL, ¥ ¥ Ik
CHRESERTTOND Z L aRBELTRY, -0 ¥ ¥ RN T LA ¥ 2w v BRI
t, P-HEAYBHBINT y-h ¥ A PR END &5 REIMERDES and HERLIT (106)
DH Z AT TEIR N,

BAEA Y A OREECE LTRSS OFERS D, Haoe T Aodigs i (114,139,
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96,36, 116), LM L7RAE, WHFENDEFVIZIRWT S -4 ¥ oA ¥ OB LTz sh
TWRW, 3 VR €A YIS DD - A ¥ OEEMEN S & BEDE— O Bl i T
55, LL, FBIAMILCISWCE, @7 ¥4 Y DINIRTLRBEDT (9), ZO4
o= B HO a2 H oA VT ENTH I EIEE 2,

O,y A VDB DRIV T B DT, REIWR S LA ¥ ST
e EWS R (184) DD THAH DN, TTCRBHE LI IR r-H ¥4 v idbln & b
LB 1) DR R B A ORI X » CRUSEH AV EHEE SN &b, Zoi
R T E R\, LIadioT, 7= A Vigh B v 2 2 VGl b hOBE RS2 &
MHE E N B,
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Bikisr (hydrophobic core) TH D, FMIL au-, du- BLOB-HEAL YD T 4 A7 a4 R7°
I P& -5 EA Y OB A X VD, BEEREL TATRE L LTHEA ¥ Iy
V- A Y OBUKEBS TE LN T WA,

P EAVEIRVOREIL L o THERILAMTLAEED R e (22), Lo
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HIARE N - VA v O—BiE Q09) 2 bifliEd 5 &, %9 7 3 & v “hydrophobic
core” T b L Bbhb, ZOHE, »EA YHTHONRAED B CHEELEDZ LI,
AWHOHFH UB) AR Z EhbHicE LS,

PRFAY Y ALLD - A Y ORI IE, BEREL LT YA Y I EEND
p=1E A ¥ ORPREDM, BRTH LA ¥ 3w L DT 5 & & ASRIEESER - BHEE S
OC, VI IRNOREIEIITD -0 KA ey A Y S ORE B S (85, 86,87)
DEELAMHAR L WS EBbIs,

SR L, EETLEEE I YA v 3 et g T R - B A Y O, B
723 e v OREE B B CRAD BT e 2 L b #F 2 BND A, P2 EKERS LUK
KA WE T 5ie 88) oL HrilEcy 7 I v ¥4 ¥ ls & ile L COnalBEkE
LHA5,

PRoXdi, rHES @Y7 IRl s s s L »C, £OREHEEOIRK
HE L, FNHOESEELTONEA ¥ 3 2 v OREME ROBHO % il-> T &
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3. v IE

93 XL OUREH A, BIRHP D - A v &R E 79 A3 VEEEIAN, 7 A
v AR EELC 0.93 (£0.45) mg/ml, BAFLC 0.62 (£0.18 mg/ml), ¥z, 777 A 3 ¥ {f
PEIRESL, 1.26 (£0.63), RAT, 1.24 (£0.25) THO, r-HEAL Y, 7’7 A% VGO
TGS & BB K E <, BeELoBACHE TS ofc, MHEOMICIIHBAS S L 1EE
BleMotel b, = YA YEROER)OBE LR O TR BB RO /2D TR
TR\ 2 EAREE E NI,



Hegl - FLBER D B A ¥ 83

BAEEL A 30°C T 35, F2ik5°C T1 Hil L0 4 B L, 284> S vl
e 5 WSO p- B A Y ETETND L b, 74 A7 EIIKIIE & > THHi L, 7
BV A VL B0°C THEA Y I rliSRGENN, 5°C CUHHRED D2 — 5 A BTT
Lize %7, B 7res4 )y AL ->T, 3 )y E A VRIS B M
Iy re

SCHMIDT (116) 2MBRELIch B4 ¥ S 0eF viflic LT, -7 €4 ¥ OfllE £
kaX&QM%fsﬂwwww(wm%ﬁ)T@ﬁﬁ4Vﬁ?M@%m%@@%ﬂ%ﬁﬁﬁ
b,%@m%ﬁﬁmwﬁﬁﬁﬁﬁé:amxofﬁW®ﬂﬁ4VSﬂwwﬁﬁﬁk%o&%@

— A o T B & B,

i

s

%

BHE B &
*ﬂ%iﬁﬂ%%%wrﬂﬁ4vm%?%%%%%&k@,mmxéﬁokom&ﬁawﬁ
HHMESEAOMER (5 2 TEE L), & (R 2D, RLOMD 7 ¥ A Vs & OMEE
<ﬁ%3%>@mm%m%btm,:n%wﬂﬁm%&%m%u%w%%%%w%mwnf&
&, y-HEA v ok (GF3EE 1D, X i, 4Rkl sRRSORE (5 4 BE
3 HWMETHETLHERATH -7,
rﬂﬁ4V@ﬁﬁm%wmaﬂﬂﬁmmﬁﬁécamxD,M%@WW$K%H&%E4V
mﬁ@%w%fw?4%-ﬁwm@ﬁm%M%¢%$&t&U%%:&m%ént(%3%%
%WOC@C&@,rﬁﬁ47%7WﬁU%EW&TH?%%hﬁ(f?XSV}K&&&%
ﬁ%v@ﬁW@ﬁ%,%&én%:amﬁdmfmaw,:@%%WW%#%W@@&%N%
:kﬁ,rﬂﬁ4vwﬁﬁmiofm%atoko:nmib,¢ﬂm@¢ﬁxsvmeO
VTW%?%&&%K(%4ﬁ%Mm,@ﬁ%ﬁﬂ@fﬂ?%vvxmowf%%&k(ﬁ
28D,
:m%®W%%ED,%ﬁk¢%$@mfﬁz£7@”%ﬁmﬁﬁﬁﬂ(fﬁzi/—bf
V)T%é:k%%%éﬂ,éBK,¢%$K%%@i%érﬂﬁ47@ﬁ&T?XEVﬁ%
(rﬂﬁ470%Mﬁ)&@%KW%%%%&M%Z&%¢&C&#%,rﬂﬁ4véﬁ®%
mwﬁ&fm%%ﬁﬁmﬁwéfm?%vvx@%%f%éamﬁﬁmmﬁﬁénk(%4ﬁ
%3%%&%,w€4ysﬂw%mm#%wmﬁ&bfwwwﬁ4v@&%&:'z@%%
B b LB U, BHNIREREOMMGIL TOMEY TH 5,
@ﬁ€4vm%rwﬁﬁvmﬁkﬁﬂbkoCm@%m@ﬁ%mﬁmﬁﬁﬁfmﬁbk@
@,:@%%%%&&%@kbf%&k%%,%&,m{ﬁ;ﬁm&m%%éntﬁ&cam
%iﬁNﬂn%@%ﬁ@%Mmm%%émmmok:a,ikﬁ@ﬁ$@@ﬁﬁ7&/@gﬁ
%%mok:a#%,rﬂﬁ4Vﬁ%m%ﬁL%<,:@%ﬁmmﬁ%%mmmﬁﬁﬁﬁ%f
&é&mbnkoé%m,@ﬁm%mfmmkiﬁm%mﬂ/uwmm%ﬁ,%%mﬂ/hw
mf%%ﬁ%%Tbk:&m,rﬂﬁ4Vﬁ%@%%%ﬁ%@ﬁﬁ%ﬂﬁt%%&@ﬁﬁwm
DR B fesh & B Lie (O 2 A 1HD,
rﬁ€4V®%%&VW6ﬂm;of%&tﬁ%,7»%9%@Mgﬂ>@mﬁﬁmmﬁb
T@ﬁ%ﬁ%&ént%,@%M(ﬂWﬁ)ﬁm%%@%%ﬁ%ﬁ»%ﬁ%ﬂko@%&@
SDS ORI & 0, S (EH) ABERE LIRS REER AR S e, S ORE



84 il

RS E BB pH 6 DLETR BN, 5 UTHUKMEFEMER TS & Bbhi,
ZHETD pH T, &6 (FABEE) MERTHHMEINLI &b, BRI TIS
F ORGP LI & RHUKHEEH O b, PIZEDT RO X9 v ERNRELS TS
Bk e bBlET 52 LML BN (F2EE2 ﬁﬁ)o

TrAYA VLT s - RARFETEL, T 42T 400 ST 4~k o THD S
A VR & OFIEE A AR, BT IM NaCl #4408y H 7.0) el
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EEbhie (B 2 258 30,

WEEFL R D -2 ¥ o R A MESr Ude G SRS LA, S LD, sk VMBS
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DT EHERBENRIL BE L B A DN, KFIE CERE & OBRO TR RS
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fF s KOREILD -2 ¥ A v & e 77 R 3 VBRI kR, TEEE b, B
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KIS D s ¥ A v 5T & OMEERC L - TRIEL, 7 3 kv OpiBiiE ORI
HAnz gL b G 4FE 31D,
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STUDIES ON y-CASEINS IN MILK AND MILK PRODUCTS

Yasuo IGARASHI

Laboratory of Utilization of Agricultural Products

SUMMARY

This article deals with 7-caseins, a minor group of caseins which has long been an
arguable subject with respect especially to their origin.  This study is based on the
concept that apart from this problem, their occurrence in milk itself is significant and
should not be neglected for evaluating chemical aspects of milk and its processing,
Properties of y-caseins including self-association and interaction, a method of quantifica-
tion in milk and its application to milk products, proteolysis in milk including cold-stor-
ed raw milk as studied from the increase in 7-caseins, and their possible role in casein
micelles were studied.

Preparation and properties of a y-casein fraction.

A y-casein fraction was prepared from whole casein using TEAE-cellulose in 0.027
M Z-amino-Z-methyl-1-propanol-citric acid buffer (pH 8.0).  The fraction eluted at
2°C from a TEAE-cellulose column (Temperature sensitive fraction) was mixed at
40°C with TEAE-celluose, The cellulose was recovered into a column and the 7-
casein fraction was obtained at 2°C by eluting with above buffer. This fraction was
clear at low temperature, but turbid at room temperature,  This property was studied
by measuring turbidity (absorbance at 610 nm). Turbidity was influenced by tem-
perature and pH, but not much influenced by the addition of salts such as CaClz or
NaCl.  These facts seemed to be attributed to the high content of hydrophobic amino
acids in the proteins. Thus, it was concluded that 7-caseins easily undergo associa-
tion mainly by inter-molecular hydrophobic binding.  Another experiment showed
that y-caseins were soluble at 2°C and at pH 7.0 both in water and in 50% ethanol,
but the solubility decreased at intermediate ethanol concentrations. The higher sol-
ubility in 50% ethanol may be due to hydrophobic protein-solvent interaction.

Self-association .

Self-association of y-casein molecules was studied by Sephadex G-150 gel chroma-
tography both at alkaline and acidic pH.  High molecular associates were observed
at 30°C in a 0.025M phosphate buffer of pH 9.0, but the degree of association was
lower at pH 9.8. Monomeric form was predominant at lower temperature.  Such
temperature dependence was not recognized at pi 3.6. Temperature-dependent poly-
mer formation was also observed by gel chromatography, when a turbid 7-casein solu-
tion of pH 8.0 was cleared by addition of a low concentration of sodium dodecyl sul-
fate.  The results of pH-turbidity curves showed that 7-caseins aggregated reversibly
at pH above 6.0 possibly owing to hydrophobic binding of protein molecules, where-
as at pH below 6.0 irreversible aggregation was observed possibly owing to the con-
formational change of protein molecules or different manner of protein binding.

Interactions of y-caseins with other casein components

This section was summarized in this article. For detailes, refer to ref. 49.
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Affinity chromatography of whole casein, ., 8- and #-caseins on y-casein coupled Se-
pharose 4B showed that y-casein interacted with casein components and most strongly
with #.casein possibly by hydrophobic binding.

Quantitative deternination of y-caseins in milk

A method of determining 7-casein content of skim mille (51) was briefly described.
The method includes rapid separation of y-casein-rich fraction in a solvent system (0.4
M NaSCN, 0.15M CaCl: and 50% ethanol), removal of other protein moiety by passing
through a thin layer of DEAE-cellulose, and the determination of protein concentration
from absorbance at 280 nm,  Experiments for heated skim milk led to the conclusion
that this method might be applicable to milk products.

7-Casein content of mill products and effect of storage

Commercial sterilized milk by indirect ultra-high temperature heat treatment (UHT
milk) and instant-type skim milk powder were stored, and changes in 7-casein content
were studied, 7-Casein content was not much changed in UHT milk stored both at
10°C and 37°C after 3 months of storage. It was suggested that the degradation of
casein by plasmin-like proteinase in UHT milk processed by the indirect heating
method was negligible.  When skim milk powder stored at room temperature was
analyzed, y-casein content tended to increase with increasing the period of storage.
This was parallel to the increase in moisture content. Besides, a considerable level
of plasmin-like proteinase activity was found in old skim milk powder as estimated
from an increase in y-casein content during the incubation at 37°C for 20 hours after
reconstitution,  The posibility that the quality of powdered milk products might be
influenced by residual milk proteinases was suggested.

Plasmin activity in skim wilk as studied firom the increase in y-casein cnntent

Summarized results were presented. Details are in preparation. 7-Casein con-
tent of skim milk preserved with 0.02% NaNy increased with time depending on the
temperature of incubation. An increase during the incubation at 37°C for 20 hours
was used as a measure of plasmin activity. pld Optima of the plasmin activity in
skim milk were found to be at pH 8.0 and pH near 7.  Plasmin in skim milk was
relatively heat-stable although heating at 90°C for 10 min caused almost complete loss
of activity. The increase in the activity was observed by heating skim milk at 55~
63°C for 10 min or at 60~72°C for 15 sec.

Increase in y-casein content of milk and proteolysis during cold storage

Proteolysis in skim milk during cold-storage was investigated by observing the
change in y-casein content, No change was detected after 1~2 days of storage at
5°C. However, longer storage of both skim mille samples with and without preserva-
tive resulted in increase in the value. Especially, the rate of the increase was high
for the skim millk which was initially rich in psychrotrophs. From the experiments
in which skim milk was added with urckinase (plasminogen activator), it was shown
that the activation of plasminogen in milk might be involved in the casein degradation
also at low temperature,

A proposal for the significance and role of y-caseins in milk

The significance and role of j-casein in milk was considerd from the knowledge
already described and from the results of some experiments. In spite of the fact
that y-casein content of individual and pooled milks and their plasmin actvity varied
among the samples, there was no significant correlation between both values. This
suggests that the variation of y-casein content is not entirely attributed to the plasmin
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action recieved at a pre- or post-milking stage. In another experiment, the distribution
of r-caseins between casein micelles and mille serum was examined guantitatively and
also observed by gel electrophoresis, The results showed that most part of r-casein
occurred in the casein micelle fraction at 30°C, whereas their considerable part disso-
ciated into serum at 5°C.  These facts as well as their hydropobic property suggest
the possibilty that y-caseins are located in the inner part (hydrophobic core) of sub-
micelles mainly by hydrophobic binding with the hydrophobic parts of other caseins.

Bull. Fac. Agric. Hirosaki Univ, No. 44 : 51--94, 1985,
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