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AL DML bHIZ DWW THE ST >7-, CuPc/
SP FEREMZ BV TR, EAERFIZ L D CuPe 7o
BRI ZEIERO NN ERH LN E o7, ekRE
PEARETERE DR A R B2 JRIT . AR T B AR
ELTHEMLEBZONDIMAEDHIZONTIRE LT,

%2 & 3k

1) WL—2Z &) BTHEREAEME N T Y 7,
SIAEIE, (1997), p. 317 ; WikEZE EE: R
v 7 MBL OB, %V~IAV~(%%)Q3@
A BEIZEEE « RS o1 OB, Wy —= 2
*—, (2000), p. 158.

2) AlR~Y, BEREEZ, BREME EHW, HERS
LE¥HINE 7 —F R EE, 115,

3) FUEEH, WART, % 56 FlaoA FBIORE
{bFEma B 54, 162(2003).

4) B BEJK, % 56 [MavA RBIORELFEF RS
HEBRZEE4E, 46(2003).

5) IAJLHERR, LH®IE, #H 64 [EUSHAMEES T
T TR, 1122(2003).

6) /IEKR, [FA4R7 LA LHEEMELH , 16(2003).

7) RHEZRR, Ao E, KE, 26, 347(1988).
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BRI DI TR, HEIREZ 3 5720, &
0 BB 225 I T AR D Hh T B,

AW TI, S RFHIRHG Gk & LCEL T oGk
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@ GFPZFIM LB AR EIRE S AT L

T ZCIE. GFPZFIH L BREEAMIE R > AT A
IZOWTEELLS HET 5,

2 A Gy

20034 B 72 1S BTG Y SRIE D A T S 4L, £ < o4
ENLEERIIRE B LN DRI E 2o CE T2, BT
WA@Y . BATOSNHETIE, OVERAH OIS F
TITIERID D | R & BIGFHA CR | i C & 7
WEWS BN E LTS, LEE- T, HEREOHE
BRI E SOREATHE L., K, 8, %
i >EREICEET 2 HERARD L TWE, Fiz,
FrEOEEET TAORBICELIHELHI 2 &

WHZEIZhH D, NME~OEBEEFE —ITEZHT-OITIE,

EMEFR LA AT v A B2 EHTHZ ENEH
HThdEBEZD,
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BRONAFTT oA EOHEEZ BN LT 5,
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mE— & —fEIT, b FMT I A S T OMRERC Y % & TofE
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FRGEERETHY . ESEOMEICHEELTND
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M7 7V 2 R U FAOBRAG TH 5C0S 7 #ia
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24BFRI3TCTA v F aX—2 g Liz#, RI (CdCl.
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T & FCHEE Lo Mifa a2 CBmMeE Tl L, ot
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nS0:33 K O'CuCla% & 3V EHUAN % 7= AR I 8 VO GRP RS B AS
Rz, B2 I3E60 O EEFHT L 0 BERE 4 FR~
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C
ABFFEC T, THRETHE £ U 7nt#l LSl R
DI BREIRNEH N LET,

Z & R
1)Crameri A, Whitehorn EA, Tate E, Stemmer WP.
Nat Biotechnol., 14,3 (1996)
2)Maret W.,Proc. Natl. Acad. Sci. USA, 91, 1(1990)
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Pe A RA Iz oW CTIRER LT b (1, 522(8H) |
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Vel B NI BT % e h T oW T 3 TEEAE
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2.2 77 KRARY UL (BAHE) ORE
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2.3  HIREBED B Qe AL ER

ANV F Y — - R - FLERIC X D
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LB EIToT-, (1 5H)

2.4  HIRBERWE O ERNIE
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2.5 THREER O

TR TRED X v 7 L o T ZINE LT,
2.6 [BERHRER

pH 6 (U EEFEMRE) LR FE40°C ORESE iR M
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—fiz, BERREAETIHEDICIE HEE20~30C |
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DAETREE 0%, MBI A2 Yk LT~ IC
Wz H0IZxt L, A EIIHEYO X 5 ITHanR L6
SRICEET D, WEOFEBICIVTORLEN, 7
LAX—ZEITHD - B2 SRR ERHDHZ &
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KB T SEBREERL 2 ZE T Tl PRk g NI BE 9
DA ENDOWTHIEZEIT > TR Y . SO IR &
B OBRERE L7-0Y, 2o/EE LTHE
BED N G b RE R EE 5.2 5 DI%, PalEic
RTHRGOMETHD B X BN, YR, TEM
DEHEFHTHLTELIEAE L. HODLEEOFEE I vk
EHEET D &L PHEKOEE S L. BTV DS
W21, 52. 1/ml 12 LTS THHAITIEL. 0/ml & |

K& t5 DI71 AR VoA
R« PEVE S T207 0 AR DA Hl i BE

>

M1 Rt

D TWD NI EITHERIZEZL 725, MAmITIeD
HKEIZRY . VRO ETEROFERTH S &L il T
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Mmolo, Fio, VEEEENIZEMET 2 ER I EIZO0NT
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sp D IFENZET i, REMNRY T FARY U AT
FEREATOFIC LIz, £, MBEARVEABRIZ OV TOMH
BEAT> T, —MKERER OVEERHVERN XS miE AN
Bl (RERIESE) PELA I TEBY ., ZoMizata

_31_
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BRAa1T o7, HREFHEERLCH AT L 2HlnEE (2.3 T
THEE L 723l o iR E T o7, K2IZpH 6, AL
HRIRFEA0°CIT 1T B SR AVERAS I & WL E DK TR X2 FEERAERRER & WOEE DK T RORGR
AT, BUROEER TS, 48K T25%FEHE DO W m (pH6.0 : JLEEEE 40 °C)
ETFRRLI, MEEENEMR SN CND Z EBHERI S

5, Tio, BERERA L TCHWESA TR, BmOBRLE

WFER LT, ORI, VHESATEANIC ST 5 408 40

B RN IERERE

——I5vy
G EIIRESEARDD, T OEEEO— R R
HEETHHETITo2bDOTHY ., TERERE LT
FAERGHERTH D, -
pH 9, AUBEIRE20°C T OREE S RRIIL 6. 1 DR W
GRS A RN 3 AROBER & IR ) D8I L, YRR a
H VLA DT 412 ot T MR RE Sy WA 2 1T - 72, o
X 3 12pH9. 4, MAFRREE20°CIZ 31T 2 BEFALIRIER) & =
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%RREOWHERTRALNLI DO LS | Wl
ERRERE LT SN A RN E LN,
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4 = SLEREERE (h)

HRAESE NG, TREENICEIH T A EIX 7 T K
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7o FIREMRBATIX, 77 ARV UL (BAE) O % 3wk
FaBEIX, 40°C, pH 6 OS5 THiREEEIC THMERTRET 1) # A5 R, BhEE b1, 30(2002) p703
HDHZENER S, FRRIC, 200C, pHI. 4D5METH 1) A{E R, BhEE B, 30 (2002) p709
ISRATREL B2 bz, ZHODOFERNS, TR
AT D27 7 FRATRY U AOMIEE A T iREESE CF (XXEFE HHFE2) (M F=m 3)

fEL . & OICBEARMEAERE O L TR 2 0 ExR
O VERESIEAIBRE D m G ST,
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L7’ A~ ZADMKD BT 2098 21T > C& 127,
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BRI ZNU T OEERKZ ETIREDKEE L, I
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e E R m KB B I L ST Ol T 2 RMek
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FTo, AR TITIACFREPRIMIE R E AT L T Y
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2 EEHik

REIA T U — 2 WIERER T~ EE R AT Y —R
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MINEENTBER T O AIREZc 2 b — L\ LT %
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3 MERELEE
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FEIREENT0. 023N Th o 7o, KUTIT B D 7= HEEEE R D
ERLR L,

P, EEEE RN L2V R TIE, HLEEDSEERE DOI1/10
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BHE RN TV D, 250°CT62%. 300°C T90% 0D AJ¥
WA EEZRLTEY ., HBEORINIIEFTIERDH S 2
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3.2 AL LTI NT DSy B AR

TT INE LT AR & LTCE, il bk
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DIFE L, 22T, @IREEKLE T VT Do &
S5 3R LT,

FP. HBERML TOWARWRTIL, ATy B OB
Z % 300°C DAL TR oy TR/ OEIG AL T\ 5,
52, WEE AN L 72/ TiE200, 35X O250CTHEE
EIESFEOEANEZTEBY ., £RIEFMARICHE~R
TELICESFEBMETELTND, 2O LiX, Al
By DEEINT 7T v DRGSR D T X MRz &
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%2 & Xk

1) M. F. Webb, H. A Naeem, and K. A. Schmidt, J.
of Food Sci., 67, 2896 (2002)

2) &, BE =, FEMG, BHER, BCOER
&, 44, 194-199  (1998)

3)M. Sasaki, M.Furukawa, K.Minami, T.Adschiri, and
K. Arai, Ind. Eng. Chem. Res., 41, 6642-6649
(2002)
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