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3.50 3.75 4.00 4.25 4.50 538( R R i)
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Wiz, BEMBERIZIMNY CEBEBREK (pH6.5) KLk ->TH AR ERL, Bohr-Eok
BIIAF LU T —EICL Vo1,
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EBIRBPLTAME ANy FTITW, TORBERME2T I RN 43R M OEESR
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EARHEZORBERS. 2-1IFRT, Ny FREE (1) %. OB (RT) 12050
() TRHAZBELILZAHTH ) —ABERPI%ETET LA, 22 . RT406
Bl () &L, =%/ —VBEZ11%I25HF. RT24BER (V) cLTHT & /) — L
CEBBELRDP2=DOT, BUONIKREL, =& ) —ABERI%ICHBESRD S L&
PR L7, ZZETIL28ARE L, D%, RT2.685[ (V) BRURT6EER (VD) o8
WT, TRETNTS ) — A BET%. 10%DIXREBELREL B, 2EOHEE
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BYDIXREFEL T,
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REH+ WEH R+ REH+ HERA
Brix 16.0 20.0 13.8 20.0
pH 4.50 3.50 3.60 3.65
K (eg/1)
TNHk—R 65.0 63.0 45.5 21.5
gra—=x 70.0 68.5 40.0 20.2
AHO—2R 0 56.5 5.0 143.3
FHBERMEM(g/))
)y dEk 1.4 1.5 2.2 1.0
STV 0.6 2.8 10.6 5.1
*F 8 0 0 10.8 5.5
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TREMAEE 0T,



RAE BRAZHNENCFY T V5 —i & 2 REBO ML %

BFRAEBETIY, RBERROCHBEEREA RS, 1AM CRESEIHE
RESGENOITOATVS, ZhIIRL, LV GBI CRBLETIES-HIz. 7
THRSORBEIEBELZ T EEESE CRBESEE V2R — Y ——BOEE (K
EDERNIAA AT 78— LEZDZLDTHEIN, TOEREELZNIZEEL A
A

TE, Rx REERICEAELLEZBEMERNEALFY T2 2 —ic & 5 EEBE R BE O IF
RIFELCHEML, E5 Iy 72, KY 7o Lo fBREH, K) Yo L ko
=T TAN— k= ATHK—F ULV RBTAX L BHIL S Y LA L RV BENX
NTV 2D (GHOMMIDHD 1982, Okuiara 1985, Naweara® 1985, Osuca® 1984, #{A 1990) .
LU, INGDRAF YT/ F—C L HEEEREETIL., BFEAREENASES THLAR
SNDOHBEBEITENEV20~30g/I1BETH-7-V ., EREELBHTIEL20EH
ZEEBEGEECED LI T/ ¥ —2ABY YV ICRET I L ERDAREEIZSIZVE
ELTWR2WHELH D, 612, ZThOoPREITRTAREHEZAVTEY . ¥R
BHELTOXFUA TN — YR X EOREFE L FRICAVERERFOAEEICSONTIE
BEMNR,

ZIT RN AFVT 78— RAWTRERE L CIASEBIZEE T 5 BERE IR B 45g/1L4
LOBEBVWAEREE T, 2 ORMMEE L CEMRBICEET I -DOHEEIT-o 7,

4181 BREHERREBICEIIRBERIRETREBIEORSE

41118 F X

EEEFBREERATINAAFTYV T 73— DHBEYERETI-DIC, BEOBEE %
AT, BREBICLIERERL2To, FEFHELBER/BOBRIZOVTHS »
Koz, BFBEEREE L FRERUVBEBHE (Kla) OBFEIC S VW TR 2T

27,
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BEEE B Mk X Acetobacter aceti IFO 3283% A L7-,

MR OEHIZIIYPCI% A KisH (MKER* X10g/l. KYRF 10 g/l. 7
Na—210g/l, =& ) —N2%) #RW, BEEITIERISmORRETICVPCL %A HREE
Hiomlz Ah, REFEKRAT VM2 LIAEF42BME L, 32 CC4AMBELEE L-,

RT3 38 DB HIIZ IXYPGO. 2% MBS A AL #h (Y KEBE = % R2g/1, H Y =T b 2g/1,
TNha—R2g/1, =& ) —NT%, BEEE10.7g/1, BEBEF b U w7 Adg/l) ZHT-, B
EILZ DYPGO. 2% MEE S AR S H1200n IC B RIK IOml Z /MM L, 32°C CHEIR L 5 5%
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S8, BRICBRRELEMLEZEE2AY., RERS LV KT VWHEESBEL. BE(l
SNEBECBRRP+FITEEDL L) BB ECKBRT A LIl ), & oo kRN
ERMLEEDZLENTERLEXLNS,

—29—
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44418 I© ]
GhrEEL LEAELBERELAVT, ZEVOBRLEEERIEDIHFAOAA
FVTFT I E2—ICEBRXTATN—VERHFEEDOEREELIT- T2,
BREE,LGHBBESg/IORERNEEENDILEDI T IV —OREHELEY O
B EEIXT A I — Y EETIXT. 4g/1-h, H ¥ EETIX5.2¢/1-hTHY ., +HEWVWE
Thol,
TOFRIIBERBES TR, HALBLARALELRS I 2L, BOBELRES
TEWAEELEKTE S,

458 H¥BEERV-EEFSLXEREER

4511 F X
BEBOAEYHBLE LT, ¥U4 74— ViERH XEL2REEHIEAA 2 HEmgE I
BEERCIVBEEERTOLEELZRABBIVARROBITHAAATRE 2D, &
NEMRT L7012, BRCERTI LR ERFTOBELEE, FFRBEICERSE
AEROABBMALZBEICILEZBEIRIT LN FTV T 7 ¥ —5HRE LI,

TITIR., ARCEIBE~OBRFIIEEEZR P OER I, BHIKRS 7Z T IR ES
NHOERIEAFRERNTHEDIC, YVarsNn—%EEE LEE NS AKXON
AFVT 72— L BERBBELITo T,



4521 EEBRAZE

HEEAEMEIF4. 1L 1BER U LD AV, EEEEHIT4LLIELECLOZERL.,
253 MM BIASEOE A EEREMI0nIIZBEfE L3CCTITBEMIRE DR Lz, Z
DEJBBIZTAXVEFT MY ULlgeMz, YVarINA— (YU argi5miy)
BrL7-b?) 90mlicEREREER%, 2%EILI NV U ABKnlZERER I,
vYarysA—iza—r LEELEESE LE,

TH)—LVBEOREIRIFNRAI v 57 (BEUEFRGCEA) . HHEEOREIX
AR BESHTE (BERIES-700) 2, HEET I VEBOREIXYVI—F — X600E= LT
Ry PEEVRAT b, Ti—F — X5 KEEFH486% (254nm) KV PICO- TAGU A 5
rho A (3.9%X300mm) ZEM LT,

EHAIZFBEORE X, () S<ALVRHEEZZT-ERELIO/IONFRITZ
Bl L, 3.2.2HBOUA VAV T 78— A THE LV FBEEZERMICHEE LI,
HEBEREIXIOC, VXBEOZF /) —ViBEIT6% E LT,

HEBELAZEEL L) arINRN—2@EDR_AAFERT VL AEMB NI A (¢ 130X
80mm. MAEIOm]) 3EEMAAATKBOBEEE K7 ARXAL AV 727 ¥ — (BK
AE1200ml) %2X4.5-127T, HEILEEIC. EKELIS00m]/min, FJ ADEEEHKL0
rpm TV, VT 7% — EOESHIC7T— RO 72ERA L TERHER X VRAATL,
REIBRVIEMZHFERE T, U#E TARMEEE L XEE 15ml/hOEE TR
TERHOTHET 2 ERRBEL LT,

2 1 1 1 190mm

1] ]

370mm % ~

E4.5-1 BEEFSARXNAFUTI2—OHEK

1 EERSL. 2 E—4—, 3 :1ERKE. 4 : RHAE.
5 : RYRZ—MRUT. 6 : ERRLREEF



4531 ®HERUER

COEBREBERV 772 —52AVTHXBELERL L, IXBOEEREYfTo7 &
SOHBRBE, =¥ ) —VBEOTE M4 5-2CFT, EBRBEZISAETRLICH
MU, LAtk25A R I360g/1BELZRELTHBEL, =¥ ) — L BEIX3A B L0, 3%
TTHBLEL, ERBEEIEFRECIEL, BFBRBEg/ 10V FFENEEINS L
EDYT I8 —OREBY Y OFFBEAREEIL0.33/1°-hTH Y, BVEBREFREET
BRaho27cbDD, 40BMICEYVREL THXIFHOLEENTE =,
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FEAH(E)

4.5-2 EIERFSLKXYT 28—Z KDHFFED B LR

—O0—TI4A3/—)L —e—BEEk

) HERE. I, ESRE

AYT 75 —OHFBIIEE R 2RCHY, FIAPRERILLAEBRES K5 A0
BRI LY, ZRBLBRBICREICEMESE LIV ERTOBRE S EERH L.
REHBFOTS ) — Ve BBRCERT IO THS, ZOL5RERTORE» EEF
AT2HFRNCLY), BFE~OEBROBEEROREADEVELTAERD AL FY T
77— CREETH L RAKEFTIIXBELER L T2 B0 RSB O R EHE
BCAEENAERIZR o 7,

BB, AV T 75 —THOLNDIIXERT,. EHIXBEOUVAL VAKZBLE S bOM
LD THoT,

4541 I© B

VIAYTAR—HERERBRAAVEREOREEE R ARAA AV T2 ¥ —5 BT,
ERPOBRRLEERBRIEIFRONAL AV T/ 4 — 10 L B W X BEDESEREES 1T -
oo NEBEEEROICB/BTAIILICED, WBRKDEVRELTH XEOLEERT
&7,

EREESERREBICEEL, BFBEEEOg/ IOV XIENEZEINILEDY T I 2
—DREWMY Y OFFEEAEBEEI1X0.33g/1-hTh o 1=,



BEE BREMAINAF VTS ¥ —I & BBIETREEM O L%

NAZYT 78— X 2MEEFIH LT AEEOHEIL, BHLENORES B
MCAEATORELZAALEAER I REDEAEONBIIETILORIZ LAY T
HY, WHNFERBEZAALZbORD 2V, Zhil. BEEEOSRICIIZEED
ERPLETHD D, SREOEABRE LS LEEROMAIXFEEMN IV (UM 199
2a) B, BERHRMETHILOEECERTIHIBE LI SEEEICAMPRVIE T
»B (LA 1992b) ,

—H, V2 VBIIARECHBIC L TRBAEEINLIN, TOEIIEN L%,
BIEHE LTAVWLATWS, JxUBOREBBRICBVTIRY 2 VENBIAE LYY
WIeR, VaUBOEREMETIED, DEIVIE I VBOERPREST =D
AB ) —=NRE) INAOEBE VS LILEMELRMT I D, 7T U BREREE
ZEDEEBERKLELTHHALTWAHIIZRbE= L2,

ZIT, FUATN =V RHFEOREOFLLAMIFMER2E 2=, BH 2 EEN
WMAEP A RERBELFAT AL FTY T 72— HVTI UV BRBERY TV, £FXHh
DRBBEETOEIEIBERRBSORM L LTHATIBERROBEREZRL -,

5181 VIVBEEREIOBVEKOEE

5111 F X
XVATNV—IRHXORHEREBCAA TV T 7 ¥ — % AVT I T VBERERITV.
AEINIRBREBEAKRBREM T30, B2V BEEEARBSL L G
i, BEROBFRICEN, YaVBOBRAEEL RS, "M AV T s 27— LTHELR
[AEARBCE L7V BRBEGOREL T =,

5121 RERAZ

BERERIIRS. I-HTRT L 5 I2, S EEBEASHNECAA SR TV AR L,
ARRICIIMEESREEH T30C, 1EMEREL-RFE AV,

BREMIT X7 2 — R 140g, NHNOs 2g, KH:PO: 2g. MgSO: 250mg. FeSO« 20mg. MnSO:
14mg (pH3.0) DD b D E1000mlDPiA F > KiICENLTHWE, Bz (B) 3
SHADPLGRBENTEIXFRHEZFTIATA—YVRHEROUHRECHEF LEFEY
ZENENBrixlAiC 2 X 9B A AV AKTHRLE LD EZ BV,

FEEEVE T OBRIZ0. IN-NaOHTHE L, 7= VEEL LTHE LT, 1. HHREERIE.
BmEBREI o~ ST 74— (HPLC) ICLVAIE L,

MEBRE7 o~ b7 77 BEEER () BILC-6A. F T4 : BEBER () K
SCR-101H (30cmL X 7.9mmID) . T ABHE : 40°C, B8 : BERBRCTHELEA (pH
2.1) | B :0.8nl/min, RHFEE : 210nm, HEALR : 541

REDHEEIL, 30IBE=ZA TSR Ilcxd ) —N2%DEMNOEER IS R EEH#50m]
EAN, BETHETLZ., BECREKRZ2ENFNRIASERER L, 30°C, 907F4E/
minT21AREBREK L > %21To7%, £/, 30IB=AT7FRalcxc ¥ ) —VEBE2%%
BETOINXRRY, FUVRHRUF UL IA—VBRHE5mIAN. TRENE TX 1078
/mlDOEFHBRInl ZHERE L, FHRICHABBIEEERLE 5 %1T7- 7=,



BRESRREET. 200 FESBERRACYy—T7— 20 ¥— (¥ 7 7 HBRTBR-2,
190mmL X 110mmID) 2= # /J —VBE2% 2 EF T A A KEEH1000mlZ Ak, 0.05%
Tween 80 THEB L 7-5. TX 10" E/mlORFRBH K IOnl Z R L, HFBEEI0C. HEE
#=$300rpm, WX ES500nl/minTI2H BEEEIT - =,

F#51-1 AREBBICEITIAEE2IBEDIIVEBBREL ADVBOER

5] 3 IFO No. Y ITVEERBE (g/1) A
EtOHEH{ N EtOHFEM D & RE

Saccharomycopsis lipolytica IFO 1658 4.6 4.6
Aspergillus niger IFO 4414 5.8 8.1
Aspergillus niger IFO 4415 7.4 . 18.2 +
Aspergillus niger IFO 4416 12.9 18.1 +
Aspergillus niger IFO 4417 6.6 2.4
Aspergillus niger IAM 31125 10.5 12.8 +
Aspergillus niger var. fermentarius IFO 4068 6.9 5.8
Aspergillus niger mut. schiemanni |FO 4091 6.3 12.4
Aspergillus niger mut. cinnamomeus IFO 6086 2.4 9.5
Aspergillus awamori var. minimus IFO 4115 1.8 2.4
Aspergillus awamori var. piceus IFO 4116 2.6 5.3
Aspergillus awamori var. fuscus IFO 4119 5.8 15.0 +
Aspergillus._ awamori_var. fumenus  __IFO 4122 3.0 21.6___________..
Aspergillus awamori IFO 4125 1.7 2.5
Aspergillus awamori IFO 4314 2.8 3.1
Aspergillus. _kawachii __________________IFO 4308 65 __....22.0 ___________.
Aspergillus. usamii_mut. shiro-usamii \FO 6082 163 _____ 163 __ ________
Aspergillus usamii ____.________________IFO 8875 159 ____ 240 ___________
Rhizopus delemar IFO 4771 5.4 1.9

Rhizopus delemar IFO 4801 2.6 1.8

FE)EtOHIX TR/ — L. FEMBEIX2%,

5131 ®HRRUBE

0MOBEBKE ERITHERANCT, = F ) —LEMOFEINIIRE H>EEEIToLEE
DRERERS. 1I-UIZHRT, =& /) —VEFML TV WEHITIXIF0 608225, =% / —
N E B U= 55 # TITIF0 4122, 4308, 6082K% UX8875A%, Y a2 UVEEZBIAET H I &2
B/ VBEPAELE, £7-, ZROABERRI TR THLI PO RBRHOREIC
AOWHNRTWAHETHY, HEVNHORBBEOFRIL. BEMICFEILVLDOTH-
2o



THOAEHERAWT, BHEEMt LTREIEREZ T LI A, TV EXUA
TN—Y TCRERPEBETIOATI I VBOARIIBO NP2 B X Tid4
BHEbBRIFIC/ VB EZEELZ, PXRHZAVEIRE SERI4BEOTHREBENK
EFR512CTFT, THOABEROPF T2 vBEPRIAEETIZ LR HEBLEL DIV
Bed £ L7-HEERILIFO 6082 THh o7, 7 = VEEIITCAY A 2 VICBITHFHIRBED
Thard, BFoRMY, BROEKEREOGFE, HHOBEENL 7 =V BOER
ERCHMOEMETBEIEETAIERL R NN TWAS (Mover 1953, JERNEICD
1991, 1982, Puronit® 1986, Swud 1947, FHES 1977) , R E2HEMITTIHEI
., TRNOEBERIC LTV a2aVvBOREER B -TmbD LB 3,

Fio, TNOABBEAREBERABAVW TS ¥y — 77— AV —ILL2BREBREL
ol fERELE5.1-3 IITT, WTFNOBEKTHLY 2 VBOREERIRBD Lo,
7T VBEAEFEIXIFO 60828 R LEN, IREIBRBICIVAESNDIRELZ LR > TV,

HEIELZOMBMIERICL2ERORE, W22 T2L. 7V BUNADOEHR
B, BICVa2UBABIAELEY, JxUBOAEMERBETIIZEBMLOATNDS
(FEEDH 1985) , LALRMB S, BMEKIFO 608213 BRI X RIT L MICREL
FoTbyavBEBAETZZ LR, BRF/ T VERZEMLEZ, ZThb0Z &
b, 7z EBREEBHAREZHETIZDODHEBE L TAspergillus usamii mut. shiro-
usamii IFO 60823 L TWaH ¢ E X b,

%£5.1-2 AXBRBHICBTIEESEREI14B R
DHEBERM K

B % Javl JIVvE JUOBR R

(g/1) (g/1) (g/V)  (g/1)
IFO 4122 N.D. 14.6 0.9 15.5
IFO 4308 1.1 21.9 1.6 24.8
IFO 6082 N.D. 19.5 3.0 22.5
{IFO 8875 0.5 13.8 0.8 15.1

SE)INDATHBEIAT,
2RBHEBOIIRITOERBERR
HITUERA3e/l. YU TERA T/, #3E9.0g/1,



:&51-3 SRE#MIZET3
BEBEREE22BROE
ROTIVBBE

B & VB
(g/1)

IFO 4122 16.4
IFO 4308 8.6
IFO 6082 35.6
IFO 8875 22.3

5141 /h ]

EREBRI IR EAVEIRE YBEBICBWT, Y a VEEABIAEETS - Lo
TUBESAETOEKIZ. BEIF0 6082TH-7=, Z DIMEIFO 60821, A FkisHh
RV Y =T 7 AV L 5 BRB BRIV TH, Vo VEBEAEIEET S
TERL VT VBERLEAEELE, ThbobDI b, /T U BREBEFAREEHO
WEIZAWAHEBK L UT. Aspergillus usamii mut. shiro-usamii IFO 6082% & E L
7=

5.28f HMEEEOFEMIZLZITIUBEEHORAL

5211 F X

T UVBAEERNINEL., VaUBOBAER PR, BEROBKIZENR. A%
V778 - LTHELBREREBICH L7 o U BREBEKR L LT, Biidsper-
gillus usamii mut. shiro-usamii IFO 6082% &7 E L /=,

— 7. Taxanashi B (1965) (X, REAEMKO—BETHY ., BEEMBE LTRD LA
TVRAIIYNEZVE)FUL— M EEHPICRNT A LIt o T o/ BOEENS
MESEDZIERTEHELTWS, E7=, Fukusima(1991) REE S (1991, 1993) it
BEICL 2707 7 - PAEORICHEMIZERBERNT L., Tur 7 —VOAER
CEEREAMELEZEBELTWS,

TIT, BRERKE L LTI O EERED /T VB SORBERL IR L AET 3
7w, REBEERICHERORNIN 7 U BARICRIETEELBH S M LT,

5221 REAF*

R Bk I B HE Aspergillus usamii mut. shiro-usamii IFO 6082% Fi\ 7=, 3tBR|Z
IEREE MR TI0C, LAMER LT 20.05%BED Tween 80T5.7X 107 {8 /ml
CRDEDICHBEL-BEBREZ AV, B35 L. 2ECRAWEIcT Y /) —12%%
BMLbolL, BABEOEMMB, YLE¥LE/)F59L— L, KEM., XELIF



CERRMLT., BE ISECEIBBRERELT L. SDIC, (BR) »< AL bRt
hihFBREHEXTA TNV R, BROYHEETHETLEFT VRIS /—V
2% L KEMI%ZRML T, BREREEZITo T,

E&5%%aﬁ%ﬁ#%ﬁu&Lzﬁ£ﬁﬁmﬁotoﬁ%@mﬁmaLzﬁaﬁ%u
EEgk s a~ 7T 74— (HPLC) XV AT LI,

523 HRERUEER
SRRGHICEmE, KT, AGLUFUASBERMLUTCHUARBKRE DHBRLICE
B A #5.2-1IZ7RT,

#£5.2-1 AREHR~OBBEOFMA
HIVBERICRETESR

wmy FME EHMITIVEBRRE
(%) (g/l)
= A 0 217.8
= ik 0.2 36.6
0.5 48.8
1.0 54.2
2.0 19.7
KE il 0.2 23.6
0.5 36.8
1.0 38.0
2.0 39.1
XELVFY 0.05 40.0
0.1 36.1
0.2 50.5
0.3 47.3
0.5 16.7

E)RESHERECEBAM G 4B M,

:nbSﬁmﬁm%ﬂwfnbﬁlyﬂwim%ﬁﬁbto7my%®$mﬁ%%ﬁﬁ
SN ABEX, BHMTIH0.5~1.0%, KEMTI0.5%U L, RKEVYF U TE0.2~
0.3% Chol, BB, YAVEFVE)FTIL— NI VBERDOREHRITIBD L
nighol,



wE%%%%TéﬁtEﬁﬁ%&\ﬁ@%ﬁm\UV%E%%%MTét,HWﬁ@
éﬁﬁK%é&&@ﬁ@ﬁ@ﬁ@ﬁﬁ%k#é(3m1wz RIS 1982) , oz &
wa\ﬁﬂm\kiw\kﬁvv%yw%Md\%ﬁmmmﬁmﬁﬁﬁ%@Méﬁtt
bﬂﬂ@ﬂt@ﬁ@71yﬁﬁ§ﬁ16:t&<‘%ﬂ¢mﬁlyﬁﬁﬁﬁgugﬁb
TbolEZ LN B,

iR IEBIIBVWT I/ U BAROIREDENE D DN EMM0.5%, KTl 0%,
kEvv%yuz%&%n%ném%mK%MLr‘ﬁﬁﬁ#%ﬁcﬁwé9:yﬁi
méﬁﬁbtc%M%Wﬁﬁﬁ%%?ﬁ\%%ﬂkbf@%ﬁﬁﬁT?étb\QWG
ﬁE&LtoVv—77~xyﬁ~%ﬁmtﬁ%ﬁ#%ﬁ@%%%@&21&UE&&2
E%Toﬁﬁﬁ#%%nﬁwrtﬁ&5%%@?1V&éﬁﬁﬁ%%@%b6nt%%
ﬁﬁf&fﬁ%ﬁﬁbgnto%bazyﬁéﬁ%ﬁﬁLtB®MkEM%v%mmL
t%%*\Mﬁﬁoﬁﬁvgﬁttﬁxyﬁu\%%deyuuﬂﬂmwAﬁwnJ
gﬂwtﬁbto7lV@iﬁEE@ﬁﬁKowTBki%ﬁ%%%%ﬁ%<\iﬁﬁ
Eﬁ%%%ié%ﬁﬁ%%ﬁﬁﬁ®¥5i&ﬁ§ﬂ\%mMQw%ﬂmuﬁLT%m
a%ggnmvbototﬁ\wfh@%ﬁ&%%btﬂé%\vnﬁﬁwmiﬁﬁﬁ
Do,

KM%®¢T%%7iyﬁiﬁﬁ@%%ﬁ%#otkﬁﬁv%%#747»—7%#\
W#%H&U+v%HK%ML\ﬁ%uﬁiﬁ#%ﬁ%ﬁotﬁwﬁwﬁﬁﬁwﬁm&
@&z&u%#okEM%mMLtcw%ﬁxiv\%747»—7%H%+V%H%
FERIZLE=BATL, B 5t%%f*ti%ﬁ’\&’)6%&7%07‘:71‘/@0)&527)*%‘3&) b7,
waﬁ&gw%@?&zy@ﬁgﬁﬁﬂ%ﬁum&r\#¢47w—y%ﬁfm%u%
u\ﬁ#%%?ﬁ%&%g~%v%#vm%mﬁuamb\%n%nwyh4&n‘wy
lmhﬁéLtovnW@mﬁ%%ﬁuxwrwa@ﬁimiﬁﬁ%wBnto:nB
@%ﬁ%@¢?b\%74%Memﬁ%ﬂﬁguk®%ﬁ%ﬁiéﬁk\ﬁﬁﬁ&h
Ewktrwétb\ﬁwrﬁ%ﬁ%wﬁmf&otoﬂﬁﬁf&é%%%%%%%#
BBk, Emﬂiﬁﬁg%ﬁ,@été?:bt:’%%ﬂ@fxiﬁﬁ&1%2#?#9‘7@1’?7)3‘%%&Zr%’)o
LmL\%E%%Eﬂkié%é\%®§<u%ﬁﬁﬁbb\:n&%m#atbwu
%@H@%Mﬁmﬂxeté(%mlwnLWme)o:nuﬁbr\QMM%kE
M%%E%ﬁﬂ%ﬁthTék‘ﬁﬁ&ﬁorﬁ%@%ﬁzaf\%QMtLT@&
%%%tbrwé:&ﬁbmoto:@:km\ﬁ&w%LT%EM%omM%ﬁit
WHRE=—XLBEK LTV,

IRODRRBROEEND # 0 Aspergillus usamii mut. shiro-usamii IFO 6082%
mwra:y@&%$%miﬁiétbuu\%wmtimé«%%MLr\ﬁﬁﬁ#
BEZITRELIVEEZ N,

&B\Eﬁﬁ#%%f%&hﬁ%%%ﬁ@éﬁu\%@%%455&?@&%%%@
%U&Et@ﬁ@%ibwﬁééﬁbrwtﬁ\%nu%%&uﬁ<&b\%ﬁ%Tﬁ
IR EAEHERLTWE, £7-. EEBRLR2RBLEL TV, TIT, ThbDRE:
BITEMREMZ G L%, 581, FEBEMRIEIC R L CHIREMIT O A CRA L.
@ﬁ%%ﬂ%%to:naoﬁﬁ%%ﬂ®¢vﬁ#747»—yuﬁﬁ¢&<\a:y
@%I&Q&Téﬁﬁgwﬁéﬁﬁ?étw‘ﬁﬁz%xﬁ?%@ﬁm%W%%ﬁmﬂ
EEFHEORNLDTH 1,
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5241 /I 15

Bt R LB OBERERE 2R L RBEET S DI, Hili~ DO MR
DO A B Aspergillus usamii mut. shiro-usamii IFO 60820 7 = VEEABEIZRIZE
TEEBICOWTHRHLE, AREHEAVWIRE AREERICBWT I UBEDOAE R (RE
L-MisE & 2 oBEX, EHmmMmo. 2~1.0%, KEM0.5~2.0%RUPKEV ¥F 0.2
~0.3% Thot-, REBONE., BEEHETHE LR, TAEThORBEIRMR
BT IO, 5%, KEML. 0%, KELVFL0.2%Thol, TRENDKERME
FrBWCERERRBEY T ob, /T VBOAERXRETIHNRIREMVE
LA . ERM 30.1 g/l LTI 1g/10 7 = VB R 14B R TAE LT,

HEBH. FUATA—YERROF VRIS ) —N2% E KREML 0% ZEML
CTRENBRRRELITo- R, BHMBETIVEBEZNEH 45 g/1, 48g/1K T30
JIEOREBRAEONTE, TRODRBREEMEZRALELOI, RUEN—ROH
LW A 7OBENEFAEEE LTHEELEZLDRI,

5.381 #8E Aspergillus usamii mut. shiro—usamii IFO 6082IZ&5V T/ EED
EETEE

531 K X

THET, AYVACPEREZOALNEROBEKL LTHEVFMERT TV D HEAs-
pergillus usamii mut. shiro-usamii IFO 6082 (KEB 1989) 7%, BEBEDOI
PAEEERMT AL, TECOBEEKLAVTEMICKEmI%EHRML, HHEEEZ A
W BRI AESRBEEITI LIV /T VBOAERRBHIICREDIZ L Z
oo, COREL2EIC, SO/ VBONRNLEELXRDT-DIZ, B2 D
BRI HEYEELLIEANAA AV T 7 A —IC LA EGERBELRAAN, BEPICERLE
BEREHEE - TKERBEETV LAY, AR/ VBBEMET TS L & LICHBRE
RLBERICKEEELL, BRELPLEI 2B LRI T,

2T, BHEEFRAVEBEERCIIERRESFEICOVTRFLL,

5321 ZEERAXK

R 13 M B Aspergillus usamii mut. shiro-usamii IFO 6082% F\ 7z, &%
HZ5. 1L.2EERULLDIC, =% /) —A2% L KREMI%EZHRMLTHAVE, BRFERER
. BEAREH TI0C, 1EBIREELEF£0.05% B E D Tveen 80T5. 7X 10" f8/ml
CRBEICHEL, ZOBBKIONZARE#1000mlIZx L THEALL, BAEER
. 500mlE=/7 T 2 2iC100ml DA REME AN, BFBEKIONZHEREL T, 30C
TABHEMIR & DB E 1T » THT,

CERBEEREEBES L2ELALY Yy 7 r—A A —EERAL, AREICETFRER
FIRERERRAEML, KHIEE30C, EEEik300rpn, ERE1000ml/minTT o 72,
BEEREII Sy — T 77— A A —iixzT7aryFyd—, ZFRRVTROBERFEFEELZR
DT, BRERAPTVARLIAAv—ICLVERAEZ EHNNICES I LITLY,
HENRIC AT 24T O FE LT,
TOSLERREERETIE., P¥—T 7 — AL F—IZANTZ1000ml D R H#IZ i
FREBIRRMGE ., —CHIBIRELITV S = U EEMN25~30g/ LI L%, B2 EER



WRBEASIKRIZ T 2 HEH 3 5 81k, FLREGEEORBRE M T 2 ®EL ZhZH{T
W, FEARE O E TREASERR L FRAORBEBO™ME2HET A - ity —
EECHEBAICREXT- /-, RELBICH T DHBARIEHOZBIBIEL. 1. 5R5
FIZ10ml/EOE| A TT - 1=, FLEGEEORBIRICH TOEASRIE L RO RE
HDOFEORHBERIEL. LA EIZ160nl/E OB A TIT VR b B AR IK 16m] & O F &t
B 144ml 2 FNT 5 k. &HB\VITIREEEI20ml /B OFA THVARN S FEOF
B R HEAE L, ¥R\ 6ml % 1 B 1B/ 5 BEE T - 1=,

. 2EERRE T, BI5.3-1ICRT L OB EFTF - YV arFa—TT
VX —T 7 AU E— RS L, SRS IEIZIX500. 750% 101000ml, oAk
2+ _T1000ml A0, ENENOHOERIEHBIIHISTI2RFHRBELEML, &
BRETo, —EYRMEHRE. LSRHEICInl/EOEE CHAEL SO RBIRL S11
»HEAUMEICHAS L. FIRFICE2E P ORBROEGL SO RBREEHI %, AED
e B IS T 2 EEREES T, ERREERE»SERIE, ST
FTREBIONEZHRM UL, 7= B35 1L 2EOFBEST & BB ERE s o~ k
7774— (HPLC) IZ XV BIE LT,

3
2 | T EN
3 I :
E 7
i1 1
3 ] :
4 SERHE

1 5 6 6 8

No.1 No.2

B15.3-1 28X LB OB

ATy — 2. TP —TANE—_ 3: BT — . 4: ZHERT,
5: 8. 6: v —Tr—AVE— T BRA.SITIVBRRES



5335 ®HERUE®
—RENC 7 T U BOAERE (V) IR TREIND (#FH 1991, HH 1985) .
V=a*v+8-+x
o : HBIESE (BKRT)
 HOBBEHEE (g-cell/l-h)
CAEEEYUT-Y 0EME (g/h-g-cell)
VT —EEBY VOB (g-cell/l)

®» ™ <

LEBoT, EEEBIZBWTY T /7 —DHNARY- VAERERE#FER LY
HIeHITiE, HEBEHRCAEFRHOBVWEANEBRL L BICHRELRVWE DT IR
B, BHORZ-EEEZECHICEEORVWEEKL TR T IBIEBLETHDLE X
bivd, M6.3-2IC )V 77 8 —HNOBERZHFEDL LIIEMS I dicBEcs DBE:
TV, ERBBELIToOR L EREEINERBRPFO I/ VBRECOE{LETRT, B
FREORBBEEHIEHBEASRIEHMZTEREMLEZZH0L0 (@) Tik, EiERi
BE2AE R AL/ T VBBENMETLEZY, BRZ2EERVWEEARZSIT2HEH &
TRAFBBREZEMTI2HE (Q) . BLUHEHKZ2EORBREZEHICHEAEERKY
BMT 28 (O) 2727V T7 78 —Tl, BREOCEEPSLEHOBRVENIHERIN
ele®d, Wb ERRBEFABZIC I/ VBREAKIBICHEML, ThZh42Kk V46g/
IOBREICEZELE, LHL, ZORBEZ I VBBENMET LD, BELT530g
WA ED 7 = BRE2EMICHBTILIITE o, ZTORBELRBEDKTIL.
BREICERLEZ/ o VBICLVEMOPHMET L, B0/ = U BRAERMECHEESE
BRAFHICHEBE2ZT T RLEDhS, £/, BHEZEORBR LB S EHFHESRIE
WZFERMT2EFX (@) KHART, BRF2HENTIHFRX (@) DAY/ U8
REICEBRNZLIX, BMEN-RFEARRE 2V BH D WVIEpHEETIZB W T
AKEOAEEEEEZROEARKEFTLCVWAVWEEZ OIS,

SR ERS

3

w
o

S

HIUEERIE (g/1)

—y
o

REAH(A)
B15.3-2 BERAORFDBMICL S EIEEGRE

—o—DEGFLECRBROBY  +EAEERHFN
—O—QE#FE SF LV RER OB H + I FRIE TR M
—A—-QEGFZECRBROHY +RFBRETM
—A— @OEKESE RBEROHH



INLDOIEnL, JVERED/ T BEBEEEMICAET A DIC13. HEE
HRLEEFERORBVEAPE IR CHBEIhB L L bIC, BEBENEO - U BERE
BISCEHFRECEGRESTORALERD D, FEESL (1977) BBELTVS
SIIRBEFTLBEHEZ2 B SEIREBEFAREDEEZEL LN,

TIT, IT 78— %22ER-TAZLICIY, B/ BBREICHBLE-SIRE K
FROBEACAET IR LICL YV EHEAOHMMET V., BYOLFRICEUECR
R ICTEER RV A LI T CARN R I SV BAESTO 542K
MLz, Y772 —0F1HE %500, 750K TX1000ml & LT, S+ ~T1000nlic B E
L, ERBEBEfToLED /v BBEOELELES. 3-31ICF7 T, HBIEA500nl0 b

@

DTUBERE(/)
8 8883
3

c oS
?

PO F0000000005——
: O~
o “‘ A@)\: 2 '
' 0 5 10 15 20 25 30 35

SREAH(A)
E5.3-3 FIBOBRENRL 2880 RE

1O % 145- 500ml . @; % 2 $§-1000mlI
O 1#5-750m] . @ ;5 2 #-1000ml
O 1#5-1000m! . @; 5 2 #5-1000ml

O w >

) I ES B



DITRBEMBE., 7TV BBENRLIET LA, H1ER1000nl0 b O TIIFEER
HB%2AMLOR WM, 7 UBRRE/ I LORBIK L ERMICEET DI LN
T&f, 2O LiE, 5.2.3ETCHRELEIICI/IVBEREEO Y — 7 IR TFRER
%o2~6H BICENAZZ LMD, BRIBZICIBIHORBKEONTIILLBXBRENDFI
Fo0mlO b DT, FREVNBETEA-DICEMLERFR I VBEEREOR
BARAICHAAEBTTARNMCERICX(YVAEh, ERLTCVWIERED 7 = VELEpHD
BEFGFICIV+SRIZVBERBITA P bDEEDN D,

I UBAEREENRE N T=E2E-1000nlD Y T 7 ¥ —ICB T A B FEEEFSGIA B
UMD EREE X RS 3-42R"T, 7 VBBEN0g/IU EORBREEETDHLED
EHOEREEIX, 0.17g/1-hThot, ZhdDOMEIZBEH DDual Hollow-Fiber®
(Chune 1988) ., AirliftE! (Varja 1982) KT Tower® (Horitu 1985) O/NXA F VT 7
H— 35 L, AERREE TidDual Hollow-FiberBIRLAirliftBIZIZE o7 b DD,
ARBEROTRICLEY ., BEAGEOREICEE LWV30g/IN LD T VERRE S
22AMICE > CHERTEE, LAL, Zo28RicBVTH, 7 VERRBE30g/1LL ED
RBREEETHELEDARFEERIRAICETLTCRY, EREECL YV RILEML L
HA-DIZIK, EHICHEBZITOLERD S,

o
w
1

I TUBRE RERE (g/1-h)
=3 1=}
= X}
®
¢

o
L

0 5 10 15 20 25

REBA%A)
E5.3-4 $155:1000ml, §2#5;1000mID 28K
HERREICHBIT BRI UBEREE

5341 B

$ i Aspergillus usamii mut. shiro-usamii IF0 60820 FEME A% AV - @BRHEE
RHEILED, 72V BOERAEZITo T,

BERXEREEBIIBVWT, 28I RVWREBABRLET2RHI T2 0 RFREBIK
EWRMTAHE, TLRHEA2E0RBRIMEIELRROERERREZBMT 5 81E
BiT» VT8 —3, BRI VBBENRENEN42, 45g/LITE LT, EDE.,
BEICIJTUVBBENRET L,

HEX2HE L2 EEREICBW T, B4 1000ml, FE2/E21000nl e L, E
REEMB OCEALIE., B THEBKELION (5.7X10°ME) 2HMTDHI LII2XY,
FIREO.005h " THEGHEBEMBH22AMICED . ¥ 0.17 g/1-hD 7 = VB AERERE
T/ VBREg/IUL EORBREEETLIZ LN TE,



F6E JILa—RAXFIHF—FEERAN-EEMETENISD
FIaVEELEE

BESAOEEV2ERIC, BEABOMEBAEMLT NS, LAL, =2 JLEn
FRKBHIBMAENRZ L7, RALOBE CEBEEMTITOEDIZLE Y EHZ0RM
EAOIDEF/RY, BROZ LWEBE T CEERBKEETAREICT 3103, &
EVC LB RBPEHRERICL O 2T NI RO R VA, BMEME H - B T
FHEMOBRERKESELTLEI> LI RARS B,

—H. BEVARu—YLEY —128<EEh 3 TN L, EARNHhTRRA
BUWEBNE 7  XXEMMEENLETS (Asawod 1993, BEH S 1993) & ShTH
D, BEKEMEINBZARLEELFABENL TS,

INAVBDERIIE, SVa—RAX ¥ — P2 AVIBREELBEN LAV L%
BRENRHDZN, BIE. /N3 v BOEEIBR 2 ERCRBEICLVITPATHS, =
NiZ, BRETREREDENEL | BENDICHBICL2BANL THY, EEMNTOH
FIBWTINVa -2 ¥ —FE, ARRTOBEBRERPREO /L a—2BE. B
LS F Y —ZIZLFIBEIR TR,

TIT, N3 =2 XV P2 AV IBEECHERHIC I L a VB r AR S 3
TODRGEERITL., CORGL2=V PRI TN —VEOEYIRIZCERT A - L
CED, BROZ LWERREM T CHBEKEZE TR, BUERAEREME~0FH A
IZOoWTHEL -,

6.181 BREYETRZRHICLE-AGIRESVBIZEZS L aVEER

6.1.11 K X

TN BOERICIX, JVa—XFXT % —+F (LLF. 6OD) 2 AVIEBEELE LK
EVERVDRBEND DN, RACEBEREHNEM S+ 0ET -0 ICBEDETK
ZRBHICAVEGE. BBECREHEMORENKESELLTLED L5 AN
Hd,

—J ., BEEIE TRV BHG60D (Aspergillus nigerf@if) X, E@pHIZ56. 54, BEI
BSCEN R BIEENRE <. pHiX5. 0~7. 00 FEEH, BEISSCUTTEETHS (UTF
1998) . BREHEHROFTH, FEENRIZEHICE T —MIZpHAE < . pH5. 0
~TODHEBIZHZ2bDORENLHD I NI —2AX L F—PoRBIZEIBELTEY, 7
NAVBOBRERETHH LVREREET I L L FHINE, SHIC. FTUL TN
TYFORNB I T VBEORBRBEESEEATVAN, GODIREY FLa—RET L
AVBIEBTENTELICEERNM Y, BEAKBEN~0EALELIOR S,
TIT, Z7RaVb_ACREDETIRIZCODEAVWSEZ Licky ., ERAEEHZ
FREB AP R ORED MM AR L,

6.1.218 KBAE

BEBRRRHE, R6. I-LICTR TR L ARBERO SO MA L, s OBERESE L
SETHAWVWE, RE=VIUHiE () S<HAMIIEH CHEH LBEBREL-L%A



W EE, £, TFLVBREFOLX YA TA—YRT VYRR FT-ELRELE
54 FABLERHEZ, ¥ Py CREEHEREETA FTHBLELOEANE,
BREEEDCODIL. # ¥ F—+F (BLTF. CAT) RRASHTVIREFMAEERHRK
(REFSUSE (#k) 8. Aspergillus nigerf2IR) ZFEM L7,
BRREOEDOORIGHITE Ftx30mlE=ZA7 I A2 ERA L, HBERAZ0.05¢
(75 U) #M L. HEHESonLAE C150rpn® EERIR & ) 1T o7, L, BEREALI
10°C., pHT. 0D &M TIHMIC I pmolD 7 v a— R EBL L, /v = v BELERT DEER
BRI ULERLEN S R 7BROENGHRA L, Fra BEOHBEBRIIS. 1. 2L
Al EEEE 7o~ N5 74— (HPLC) ICX YV BIE L, FEixmERE s n= VT
57 4— (HPLC) WXV BIE LT,
BEE s nw N Y57 BESER () BLC-6A. T b BERMER (K) &K
CLC-NH: (M) (15cmLX7.9mmID) . % T AiBE :30°C, BB : 7 b=FY - 76: K
. 25, P : 1.0ml/min, REBFEHHRHE, EAR :5ul

6.1.378 HRRUEBER
GOD & CATR AR T 2 RS KR D LBY TH D,
GOD
B -p-glucose+0z—p-glucono- § ~lacton+H20-
p—glucono- § ~lacton+H:0—b—gluconic acid

CAT
H20.—H:0+1/20:

EAfHE=ZATIRARELDBREDETEREAN, BERRE 5 224F/HToL &
DN BRERECPH., BHEBOEE 6. 1-1ICT T, RKS24RFEZICITRE=
SUH TR/ IbD I N VEERERLTWS, UL T7AL—YRE. FUVRH, ¥
P EFEHTIE26~40g/IBELMERL TRV i, Bfi=r P rH SN IR
BOPHMRI. LU TFTETETLTWRZ b, BREEMHOBETLRENEZD, Thil
LORBIEFT Lot Bbhb, £/, BTRIINVaVBLERRICBERAL Y
A XABOHBEEREETS 757 b4 ) I8 (BED 1987) VL2 THDH7 A b
— ABPBE= O VHET PR EHTAERLTNS,

I, GODOEEBETHAIINa—ZABERFRZBIFEEL TRV P UXFEHIZE
WTHLIZNaVBERERL, R7a—X0OBYE 757 h—ARVOT VI —ADERM
FhOLND, TRHOOHRBIT, R/u—-XEEEWL 7577 b4 ) IWEEERTHB-7
Sy h75 )V F—F (BED 1985) BEALLEBRACBELTVW b LED
N3, ZOLHICTNVavBOERE T T b4 ) TEOAERBRFICETT 28R
Aspergillus niger 1AM 2094Z DM AEDHEEZHBRAL LTHWLLEZHRO LN
5 (BEFHD 1999) .

INLOBERBICLVELRZBEDREHIRIZ., TVa BOBKEREBERDR
REALTRBY., HLVWAEYRRAKBSLHREAKBSEMNEOREN+LOTRETHL L
Bbhi,



#6.1-1 BIELBUBHNEORSTIE

E H.EREB B S B 8 (hr)
R UpH 0 24
BRBR-_UOVUH 25H9F—2R 71.6 72.0
gna—2x 93.7 63.3
AvAa—2X 163.4 99.5
FTAbZA ] tr____.46.7
TLav 0 76.8
Yo dB _...240 . 24.0
pH 5.9 3.8
FOA47NL—Y I739F—X 47.3 46.6
' FNA-RAR 491 265
gLave 0 29.3
DI 127 11.7
Yo a8 5.3 5.6
XrE® .83 8.7
pH 3.6 3.3
F I39kr—2X 63.8 64.4
FNA-A 461 233
gNnavE 0 40.0
HToEk 1.1 1.1
YyJB .68 89
pH 4.8 3.3
HrHFE 239F—2X 0.8 15.7
Fpra—=x tr 12.7
AyA—2R 208.0 123.6
TA =R S 0.____.38.4
grarvg 0 26.0
Taz=yb® 22 . 2.1
pH 5.3 3.0

F)BRECFHBBREEOREMT



6.1.41H /p 7

L AR S/ TS Ralcle OWETEE AN, BEBEL D 2URRIToLBER, KIS
QARSI LB =Y DU, FUATA—Y R, FYRHRTF FUXFERTER
277, 29, 40K U26g/1b D7 NVa VEBRAER LT

Xbic. GODPEETHB /A a—ARFEHFICRIFELTHWARVF PUFEHICE
wf%fw:yﬁﬁimb‘Rﬁn—2®ﬁ¢&779b—zﬁvﬁw:—xmiﬁﬁ
Epbnit, hOPEBERBICE VBN EBEDEITKIZ, 7V a v BOBKLER
BARORKEAR LTV,

628f Sv—IF—ruE—ERAVETLAVEBERICRIETERRELMEORE

6215 F X

FravBOERICIE., Fra—xtxvF—+F (BT, GOD) IZ X 2BEHRE L WA
Mok AREENH LM, BE., TENCEBBESAVLATWDS, Tk, T2
— 24 %X —¥ (Aspergillus nigerfBlR) PHEFBFCN T I Knid38CIZHBNT
0.83mM (26.6ppm) & S TV 3 (Geson 1964) 7%, BERKIGDOKEREISCHIEICE
FAERORAREREEE LN TopnTH2 -0, BREETHIRBCEREAVIES.
BEBRSEOHRENERICAV+OREREESELRT, ELEREREZED LD
BELEETHIEACCHBEOAADNRNES 2 A NBICRIBHENLOTH D,

L L, BERUVAREBVWEFHEBALHET T, SLEBTFBEORBLHD DI,
MEEBET CREREZ2TLEZ 2N TENIE, BREOFADHEIN100%ISEVIRE
TN VBEREEOKRBELRALIBFETE 5,

2T, BEMEBERIRAVEISLIVBERICRIETHRELNEOREZHALMIIL
7o

62215 EEAZE

BE L LT, ZAavBAeAERBRICHER LV a2 — X BRICIKX100g/ LB E D-7 Vv
a—2 (FIRMETE () #) & iMcllvainefB &K (pH6.0) %, RE= T it
RUFDAT7A—YBiHE6 L2ELERALbOEAVE,

BEEREER DOGOD L CATIE, 6.2. TEL AU L0 EHEA L., HEERBR15¢% #MiK45nl TH
L7k, 3300rpmTLOA IR LAYME L CB 7 B ABRK L L, Z OMEBERKIN]
DEMT 333mgEBERKRICHYE L, Inl~92.9mgn ¥ U X7 EEFATWV,

AGODHE BRI ROBEREAMIT, b ¥ v 7/ TiF40C, pH7. 0BV T 1umol/min® &
ECINaVBEEERTHERESLL UL L, 1500 U/gt BBINL TV D2, BEME
TORGEEDLEERINTWABERTU LI Va v BERERT 5, £ T, K
RCR /NI — 2B OBREHRICHBZERREZBM L, BERME2atn, HLHEE400rpm,
W~ OB FBELEL000nl/mink VW) +HRBFBRRESEMEOEMET. 35C, pH6. 0TI
pmol/minDEE T/ N VEER AR T HIBRREL]1 UL L, ZOZXGTT, ABERY
K DOGODIEMEIXT300 U/gTh » 7=,

CATOEEFEBALIZ, 25°C. pHT. 038\ Tl umol/mind i T:BELAKR & 0¥ 5B
FBA1 Uk LT, CATOEMIETanA (1996) | Partersond (1984) D FHIEIZESNT
240nmD BN E DL ML RET B FEIL L VIiTo 7, HERHERDCATIEMIX173600 U



/8. & D HIEMIX20000 U/mg-proteinTd » 7=,

ﬁ%ﬁﬁ@tb@ﬁmﬁﬂ%%mﬁﬁﬁﬁﬁﬂyk—77~fVﬁ“(#?3%%ﬂ
mm&1%qummm)%ﬁmb\wmmﬁ&faﬁ%ﬁotoﬁﬁﬁy&mib7
7—fy5—®«ykx&—zéﬁifﬁﬁbt&\wtﬁ#&%%goﬂﬁmﬁbf\
@%MET\ﬁg%@\ﬁﬂﬁﬁwwmfﬁméﬁtoﬁﬁ%ﬁf”:—x%%bﬁ@
%%mwt%%mmmyFx&—x®@$%17—ﬁy7&mwrm¢KMWMva
BRETV., REDEHBEOBAICIIBRIITbANI -1,

ﬁ»:ymu&Lzﬁoﬁ%&ﬁﬁkﬁﬁmﬁﬁﬁwanvLV§74—(mw)m
;Dﬁib\ﬁ%f»:y@kfw:/?w5iabywé%fﬁbtoT&bz\ﬁ
ﬂﬁﬁumm@mwv?A@&%Mifwmt%ﬁttﬁ\&%Eﬁﬁ?é:&u;n
aﬂmﬁ¢®yw:/?»&§&byéﬁ%7»:V@K%&L(ﬁ%&#%my?4
7478 1992) | EHIZHPLCTHH Lz, AL, WFhoRBBIETL Z L3 ) 5
NET 7 b rrDEBIT2/IUTTHoI-,

HEERROY VA7 EERII 0T A7 vyE4 % b (Bio-Rad Laboratoriesfy)
EHWT, BERERER 77— AV —RPORGRRSEE. MEXT L A=5
RERFE (7 TR (BF) 8UN-1) 2HVCHELE, BBELAZEOERIT4-T I/
TrYyFEY s (BEDL 1981) ZAWVWE,

6231 HERUER

100g/1D TN a— R ELBEREZFEE L LT, SVarvBERICRETHBERKOD
RMBEZRARImIOBRBE TR Lz, 6. 2-1ICEEME2atn T TRISS®- & &
DRIGBERBIOZH DIV a  BAERBYTT, BERETDLRVESICIE. EEE &3]
wjmmmwm\wmmmu‘MkN%mu)i?\ﬁiﬁﬁ%ﬁot%éudﬂﬁ
#iK6ml (17.4mg-protein, GOD;14600 U, CAT;347200 U) ¥ TiX. Zh ThEREEIC
RIEHBIL TERBEPHEMLTEY, ThU LOBERCHBERRQREFICLZ L0
ERPND, Smurarh (1989) IIMAEMZE L L - REBEI LV AGHRERE L pHE &
WLILBEMERETICBWT, 60g/l-hb D/ L a v BAREESZERLTVWS, L
U, HEBERRnZ AT LAERERECHEHE L TV 2 WVIZ L 2 0b b3,
RIGBE105 &5 R T30gA L b D/ Vv a VBN AER Sh ., BHE EZ2 03B IL180
g/l-h& R Einb, IV VvBOARRKEYERBICK TSRS -0I01%., BiTE
DBREDIC I 2 RBEELY bVBERZMATIFRR 20 AR CHB L EDRS,
BE=VIUHRXTA TN —Y BH09TnlIC B R HE3nl (8. Tmg—protein. GOD;7300
U, CAT;173600 U) Z¥%ML ., BREBROULDERIBEZ L) CBENEOERELE
s INVavBRERBEBWLAERERE, 6. 2-2R U6, 2-3Ic74., Bi= i
DHFE. MERETICLLbANY FAR—ZIANVEBEOES, FAavBOERITIZE ALY
BOLRRVE, BERVNEAVWTNERELBEDIIIL., FAarBOERTER
DUTRY | SatmhNET TII6EMEIC /A o BB II52e/1Ic b LT WS, AT 5
TORBRBTERVRB=V U HOBEE, SV a— R 280 BEHRIC T ERE
BEEVWLOD, IV EERCEhEEREEISOIEBEEZLOLEL NG, TR
TN VBOERBIZEALERDON Aot LT, BFEBFEREN. lppnTH
BLTWEZ 2D, BEBRORBAIETEELOLEbNRS, £+, 94 71—
YRHDEFE, MEHBEN-DICRBE= P HIE IR, S BOAERBERD S
TRV, RIS FIE L3k % 1213, Satmfl/E T CH24g/ 1B ER LTV 5, EEE
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PREII3081C, F DA RREE 12180g/1-hic i L 7=,

BREMET COBERE TIL. hﬂEﬁEZ%?ﬁbéliEiﬁiiﬁE@i@tL‘ BigE=
VH?@&%%mMETTW%%%UMnﬂ@\it#747w—vﬁﬁﬁuﬁmﬁﬁ
I U7Z3BFMI21C13248/1D 7 0 3 U EE R AR L,
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63.11 F X

wi%®ﬁbnKﬁ%@%%fﬁ%M@ﬁﬁTé:auiD‘@%ﬁ%@%mwé
%m&m@@%@zLwﬁﬂﬁwvﬁgaﬁ%%ﬁ¢5%@m15:aﬁvg\m%%
:—fnéﬁbtﬁﬁ%%wﬂ%ﬁﬁ%wéntoﬁ%%i@ﬁbvwﬁﬁkﬁﬁ%m
WTEBERRISZITAE., BBERBERAOEa X MEICHENRD L L i, BEXZLERMD
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NaVEBROEBRAEER T I,



6.3.21§ EBAE

BERGICIE6.2.2BLRALY y—T 77— A ¥ —% AWV, HRKIIVva—R%
SOBEHEREYRAVERGIEI~NY FAR—ROBELZLT—R 72RAWTHEPIZ1000m]
/minTHEKEITV., BV VUV HOBAREE 21T, #EEBERIX6. 1.21H
tRLCbDERAWE,

BEEBEICIEF b t— L (B LA (BR) R, BCW-4010) % L. MatsuwotroH (198
8) MAAF BV —HED-DICCODEEE(L L= FEICL Y, GODECATOMBER % —
EICEELE, BELABEREREFA e BMAyvaRIiTAR, 77— AV F—RNICESE
L. BERME2atn TR OE RIS 2R VBEL TITo7T2, £OMOSTFEZITT
T6.2.2HE R LE&HETIT- -,

6338 HRRUER
INa—RAEESUBREHRROEHE =y HIcEELBEFE27g-wet support (GOD ; 700
U, CAT;2620 U) Z AAWTEHISRGZBRVEBEL T oL & OKER%E. K6.3-1IIRT,
BV UH TR, BEFIRICHERTH0%DEREERBELONTZDOATH- T, £,
FREEE BICRVEBELEEN I DECRAICAREENKET L, BEHR TIX6EE L,
BiHE= P UHTIBEIU ERIGE2BVIET L RISHEBROESUTOEREEIL R -
o TRODAEREEDETOEASWIE, £ LI Va VBRI X 2 FEEHRDOpHETIC
IABBEORFERELIVLKRE Y, Z0Z i, FRALLEELBERSILETHL
DERLEVaVBABEENTCHSE L. BECERALOHSFBHAICEWEICER
BFEEEINTEEEIIRA-TWVWRILICLDLEDNS, 4%. EREEOEKTHEE
BRVWEIRBEDOBERUERLEDILOOEELEORNSLETH S,
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6.3.415 /) = 7

BELCBERCLIVRERSREZTO L, RISEES I BEIC I o B REE
BFB2IZETL, ZVa—2280BEHIKRTIR6EN E, BE=C ¥ 4B ER
REBYIBETERIGHEBEDES U TOEREREIZR -1,

6481 JNAVBESCHBRARGRERVEHFLLVERES

64118 F X

BERGODZHERA T2 Lic kY, BURBZEORMHEAVAWTEEDS LWER
FTTEHERBIKEZETILORERTEI LD, FHLEREKHCEER LSRN ED
e RBERBEG~OHAZRD Z L RTELEX NS,

ZTIT, =V VU HERBL LEI0%EREERLIF IS 7 —Y BN % EE
EL7-BEMFARB R ORE 21T - 7=,

6421 EHRBRAFZX

BE=2 U HBRRISBE OB RE~OFAIZE W TIE, cDEAVW-BRERIGH
DRE=V I HERBREBHE=V U HRBREAVCCHERBARLE LV BESE
=V VBB (Brixll.0, pH4.3) (BB =L U HERGALHRI T VEEEZ B WT
FRABLI /= U BERF= Y KH (Brixll.0, pHd.3) #RE L., SHERES T
D7, FPMIERERD TRIRE | L TE2R00h&) ., THE) RUHFELELLTD IB
WL DARBIZOWT, 158 %385 —L LTO~4ATHATHEAETT- -,

MRIRE ) 130 EFICE O, 4 FEFICR Y, [EA50mhE) 130; EH520LTRY, 4
FEBIZEALRH, THE) 130 #< 2w, 4; EFICHY, TBOLLE) 110 BV
LL2W, 4; EBIZBWLWE LE,

FUVATNV=YROFT VRHABERGEOBERKBEM~ORAICBVTIX. Zh
bORISHEBNLZT Y ) — V2% EFEML, THEhOFENEEBE TGS L RS
Acetobacter aceti IFO 3283 10mlZ L T, 30CTIRE HERIZ L VBB RE %
fTolc. FREBEAIES 1.2 L RAKCHEEREI e~ 757 0 — (HPLC) & 04
WL,

6431 HRERUER

TNAVBRERR IV BIILVBRERE Lo PURBOEREREDRRE S &
6.4-1IZR"Y, BERGDIC KX VAER L=V avBR2EETA=VC U HE (F Lo B
BWEL0.7g/1) X, AR EEMATI/ T VEBLABREORELBEKZESLDOTH
27, TDXIIZ, CODEFIAT R L=V UV E0BEDOS LW EEYESRTS 1T %
EROTZLDICERTE, CODEMALAH LWVIFEKEOBERICENE L0 L HRF S
Niz, TO=U PV UHREHE (BK) S AADYa—2MIITHICBVT, TASEE)
RTAHRE) LWIHHEY2—R4TRAELIh, BEFTHRIATWVS,



£6.4-1 BRUIBCEBEMNIFL— DUPaA—-X0OBEREH

FELGHEEBR | B K " & BlLLx
e s FArPOME

JIUER 3.0+0.6 2.7+0.5 3.2+0.4 3.1+ 0.6

JLave 3.1+0.6 3.2+ 0.7% 2.5+ 0.5%% 3.0+0.7

EMITIVBEITHEROLDOERML. TLNaAavBIE=oCySa—3thT
BRICEVERSE -,
2.% ¥ ;1% FE. *;5%HFE,

$®64-2 EERBICLITBBRAKOT L

] it FRE BRAE R (g/1)
(REMEE) (BB H)

FOATNL—Y HrLavE 24.1 22.2
g 11.1 11.1
yoadg 6.2 6.3
B 8.3 8.2
BF B 0 16.3
R | 49.7 ... 64.1 ________
+ v =] 39.8 33.4
DIV 1.0 1.0
=N 8.6 6.4
EBF Bk 0 18.2
&t 49.4 59.0

e, BRCDIC LV Vo v Brsmaw-Fyg TN—URF B & AVi-E
RRFEEBEICRIT D AHRBEMA OB 2 K6 42127 F, REEBMOBEICIX. ¥ 94 71—
YROFVRHBENENLE. 3RS 28/ 10 BFENER LTS, A= Trd
HICHB SN D hbThEms LT3, INODOFRFERBEEBERM T, BHFEE AN
DEBBREBRRSICEIVERSREI L3 VB ROEEEIC LY ERIN-EiB % &
HEFO, EELRBOEBEREESO LD LR o1, EFER B DO RV3M & FIRE W 1 %
ﬁ%bt%@ﬁ\Mﬁ%%ﬂﬁPVyVkaLTﬂiLwBO?hU\ﬁLW@ﬁ%
R R ~DOTREM SRR S h /-,
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ﬁﬁK7W=VM&$ﬁéﬁt%?47»—?@+V%H%ﬁ@%ﬁé&t%@ﬁ\%
Hﬁﬂxﬁwﬁﬁﬁkﬁiﬁmn;Diméntﬁw:ym&vﬁﬁﬁm;oimén
tﬁ&%%bﬁﬁo‘ﬁ%&%w&%&ﬁobwk&oto:newﬁﬁmﬁmm\:
hi?ﬁﬁwﬁbw5470%@&%%@&%%%%M&Lfﬂibwﬁwfboto



BTE U E2BERTBERDY 2 YERE
RO avBEs

BEESFOB/E VIS, BREOBEDE IR EBENC Uk~ 2808 2 RE S h
TWd, LL, ZhoRBBREDOFICIAILL Y AOKABRRFEEL, BEES
&wﬁﬁﬁ%@énfw6V17@%§<€U%®ﬁ&0\%ﬁhmahﬂib<&wo

REVHETET O 2 VBERET BT, ILVC Y ABEESEML T 2 YBEIA S
VAELTHHEEDHERS, A A RBBMELXA VS FERZELLNE, §iEns
BT - PECRRMEELLZY, RET3ED0O+SBEPFENT 52 L BERE
RA[ETHo=D . B »oEMLEZBCIVRKSBRPREVT S, £, %%
TRY2VBUANDBAA L E2bBRELTLEI L VWIRARD B,

INENL, Y2 UVBETEOMT L5 hBRLHVLIZEREMORELE R S
o, ARNETRENICY 2 VBERET A LAFRICRSZEEX NS,

=G, VaUBORECEERRE o~ N7 T 7R FRAT B FIERCE M EREESE
ERVCDIFERHDH, REREORBETIHBEL Y bREM. 5 MR O H M
BHIATWS,

TIT, VaUVBGMEBRL LTV a VBT ¥ —PaE8h, BHIC. DoOokEIC
RBRTEOIREOEBRRFRZAVTHEBRROKRERO Y 727 ¥ — 2 FA L. BEK
RVaUVTEHBEFDO Y 2 VBOS R ERT- 1,

SHI, TOBREEULEREFREIFA LEYa— (Vx> a V94 (FIA) &
AT AL BEEEHBEPO 2 BERBICOVWTRA LT,

118 RFBROaVBAF LA —CI2EE a9 RDO 1985 R

[ARE: -2 X

VaUBESBTIBBIR VA VBT AINEX VTP avBLEFI A —PR
HHEB, YaUBRTAINKIVT—BiX 2 VBOSBIZHE> THREMICHFE L BV
BMBEART D, COBREZRALMUECHATEI I LFEY TR, —F, vay
BMAF PR aVBONRIIHE > TEBRILAKELERTILOD, BBRILAES
SETONI T PR RREMARREN L LTEETCHEREISALTWAED, ~OEES
ERMECFHALTCOBAER RV D EZ LN 3,

TIT, YaVBEGRTHIEDOOV 2y BAF ¥ —F (E.C.1.2.3.4., LLF. 0OX
0) DERFML LT, KE, YALHF A, MIBER®=4 ( CuiriBoca 1966, Punber® 1989,
Kovama 1988, Suzuki & 1965) OHF ML B — LVEEEROEFIMEICKEBIZEALA L., 1o
BRE~OFAICEL, RE2ERBEVWEEBRLBEL L,

ZOXEBRURFREAVE V2 VBOROLOOBREERRY 77 ¥ — 0L
BESRISEOEERXY 77 ¥ — I L3 EHBERBICOVWTRI LT,

7.1.21 EERAE

MRARERB L LT, YavUvBSMRBRICH LAY 2 vEBERKITICMETE () 8
2 VB %Z378mg/1IRE (10X Km (CuiriBoca 1966) ) & 0. IM= N7 BEERE K (pH3. 5)



(Suctura® 1979) AWz, ¥7-. BEMICR AV TFHHREB TV E SN D (Caracary
1992) BEOH NS, VavBERNREVW  a v EBELEL, YaydeIxy—T
MR LT-%. BIFL., 54 b 545 CABEBILLTREKRELEL, VT 77 -10LD
UaUEBESBORBRIZIE, ThEBRAAVAKTIOFICHERL, 7= B TpH3.5ICRE
LibD (V=2 VEEREIONg/1) AW,

0X0% 2 to X FHIISueIraD (1979) O FEEBEKL, KE ‘InAVI—A K OFfF
FH20CTIORBBERIE, BHEOVRVSOCCTIFMMBALRELL, ZThiZTE b
CEMIBAE, BB, MAREEICIHE< A L720X0 (Bervab 1997) OHhHITINE
BEVWEDIZTHT, ERIT-EZFRLZETERLARLT, TOEE, D5V
M (lmm) L7700 CHERLE, EREFFROXFEMHIZ-20CTHAUERETSH -
Vi

BB L BREEEOREICH > Tid, REFRICEBLKELZEZL T 53—
FFF—+F (E.C.1.11.1.7) OEHLROONT-DOT, BREMITEBILKEOLEK
BT, YaVvBONEBELLICHRE LKL, Thbb, YaUvEEELRERIC
EHBEFRML., BHEEZORBA T4 L3 L) REBEFEMELlatn, HHHEE400rpm,
BH~DOBERKEI000m /nin WHEHETFT (WWTFTH 1997) . 37°C. pH3.5T 1pumol/
MinDEE T2 UBENRTIBEEERLY 1 UELE, ZOLHBTT, ZBREFRODOX0
EMENX8T U/gTh o=,

EFBOXOICRIFTEELPHOREZHARLIRRTIX, 10mIFE=ZAT7 7 X (2
(Imm) L720.01gDE@BEHR L S =2 VEEEZEL0. IMa 7 BEFHKRIONZ VW, BEE
RrRIZE2EBFElatnMET., GHELICIVRIESE, YavBOBIEZRIEL
oo REROXODKIGEHEEE LARESZAD 7, #iFIIpH3. 5TI0HBIRIG & &,
B“EBEZZFNFTNOEEIZpHS. 5T2BEMME L-%., 37TCTIOmHIRS S E, £, £
BpHE pHE EMZ KD B 7, BIFIXTCTIONHIRIG S, BHFEITZ N TN OpHIZ3T
CCIFRIkE®. pH3. 5 L0 RIRIS & ¥ 1=,

BEEEHIIRET Y a v TRBBORNEESZ2ARIARTIX, 0. IMa I BEBEHK
L a U HRBIKE DREKRIC 2 VEEL2900mg/IBEICRA X OICHEML, a T8
& NaOH TpH3. SIZFREE L 7- AR IOml R OHIMT L7 82 X 2R 0.01gZ 100mIBZ =R 7 7
A AN, BER U RIZL2BFElatnMET., FHEERE I I T2V BOBI RS
BELi,

BEEBRRYV 77— 1L 32 vBORETIE., RIGHEIZ200mI B BRI EERNY ¥
— T 7 —ArE— (%27 5 FEETBR-2, 190mnL X 110mmID) % AW T, 1000mlRE T
2VBOSRBRRIGE2I{ToT, BER ULV T 72 —DO~y FAR—ZZBHEETE
Bz, BRlatmET, BEL4°C, HEPEFE400 ronTRIGE ¥, 2. KISH
MBI LI HFERERE RSB LIRS ERETARERSRE HITo 7,

FERYV 77712 X Va2 VBOSBTIIRISEIZ2ZINENZ XA 7 A (130mmL X
15mmID) ZFHAWT, EBEFER2g (174 U) 2FEL, BER XLV V T LOER
PBECERLEE, 17 LLEB»LREBBEEABTIATREFIRNICLY ., BE40CT
RIGE®T-, ZMEE (SV) X7 L8BEHE (V) LBERE (f)) »0HEMBL, SV=£f/V
(h™') & L7,

VaUBSREE (v) BBALEV2VvBRE (C) | BRE (f) RUEFR
(e) MBHEHL, v=CXf/e (mg/h-g-FR) & L7,

aUBIIREE0.2umDA LT LY T AN I —THBLEKBEDOLDIZOWT,
mEEEks7 o~ ST 74— (HPLC) WL D H|EL =,



%Eﬁﬁﬂﬂ7F797:%ﬁ@¢ﬁ(ﬁ)ﬁm%m:ﬁ?A:%&ﬁﬁﬁ(ﬁ)ﬁ
%www(WmDWﬁmm)\wﬁAﬁgzwt‘@ﬁm:@ﬁiﬁfﬁgbtm(M
2.1) . & :0.8ml/min, MHKEE : 210nm, EAR : 541

BERRICOMRIL., £RT 5 BEBLAKEOREIT X Scmbd (1979) O FHIEIC L -
720

1130 ERRUSER

FMEOX0Z AV 7=Suetura & (1979) 13, RIS EWIEEIZ35CTIOCUT Tl T
ETHHLEBMELTVD, BREFBREIOETZAVEARBR TIIFT. I-1IFT L 9
W RISEBEREIXSCHEICHY ., ThULOBRECRAREICESERMET T2, 90
CETEHEELBOONT, £/, 60CE TH2HBIELECThH-1n., Thil FoBEE
TREEDOETARED b, SOTCIZ2EHE L EENEL Rot, 7=, KROXODK
JSEBpHIE3. 2 (Suetura 1979), #EEHE TidpH3.5 (CuiriBica 1966) L HMEIN TV B D
LIBERRIC, ARBRICBWTHRT. 1-210RT L 5 ICpH3. 5AHE S B b IEMMNE < . pH
BELS DI > TREICTESENET 525, pH6. 0 TIHEMSRD LN, E7-.
PHI.GFHEN BB BRETH Y, pHA~TE TR ZFDTSU%BEDESENEH I, Zhbd
DZEND, ABRFE 2 UVBP SR TBEDMETRICERALYDEN L 2 VBN
ERLHE. RIGIBRE CRRS0~60CHIEATE A2 1-DMAEYRELER TH B, pHT
BRICERBETROGA. pHAS~6DHEBIZH D L DONE V= DEERME I L A pHHE
RRBEIZRZERBbhS,

VavAETRREAWE V2 VBOSRBICBV T, EREFRFIT T, B
0XO (N—=Y UH—-=wongh () B KEER) 2AVTHEBERKICES Y2
VBROBYBBDHONLRWVWI 0D, BERICHTIREBORME S LEBEREEOE
LR Lz, BEEZMT. 1-3127 T, REHEORME A AWM 513 PEERIEMITIE
FL, BEHRI00% TXHLTIM%OEELAREEIRRVWI ENHEBA L, REKICS
LTHBRE, Yo7 7 —FH0E, EDTAEM. PVPPHEM. BA 4 v ZHBEIER SICk
DUBETO> THEEOHEMIIBO O R oz, LIL, BRELIZRA F L THMH
JEC L 2RBEITI L, BEREAVEHFIGEVEESEE SR, ThbDZ thnb,
EHEETORAZI~A T RACHELZESFUEOEBIZLZ bDLHEEINT,

Suctura®>  (1979) (X107 MR BEE DNaCl, Na:S0.% ('NaNO: S FEBI0X0DTEH > F N Fh
43, TBRTVI6% ETETEIRILBMEL TS, REBEDOCL™, S0 KRUNO: DA%
AF a2 b7 708V BELERER, TN FNh3.6, 5.3%U6.4X 10 °MDE TH
D, Ya v TRABHRICK T 2000FEHETIRIE., ChbDBRAFUBESHICES L
TWaeH#HEINT,

BREBRV T 75— LI 2BERFO LV 2 VBESMBTIX, 378ng/1BEDY = U EE
ZEOREIRIOOONIZHREFEM L LT, BREFRIGAAVT Y2 VBESRICRIETE
EMEOCEELRF L, £/, RABCEE latnE T CHRZ BB OR 4K %
BOBLTITo7, BRERT. I4ETRT, ZRKEETRUOEEMETOVTR G &1
KFMR1g BT U) 2EALTVARICL»2bbT, ZEXEETCIREEME FICHKRT
DEEEBENZ 2D, BEBFORBAEBHIZR-TWVWE LRbNE, BEMET
KRBTV a2 UBOMOMEEIX452mg/h-g-BEBRBRICHE L, £, BORIEEEY
R EICBHEICHMEENET L. 36 B O RIS TIXAIE KB 540 %43 LUF 0 4 7
HEIZ o7, SEIAAKT LARIGOHEIZEIT 2Ry = VB AR RIZT4ng/h-g- &
BBICELZ, THLENORIERTROBERPICIIBREERIRED LR NI 25,



TRLOSEEENETHIREORBICLS bOTERL, RELLDIbDEEDND,
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H7.1-3 EFHROLa9EAFIH—F
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SFEXASFIN AL GI IS g o

RIGEERE (h)
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8] 5353 R I

OQ0atm air M1atm O:



¥, La v HEKRTOY 2 YEESBETIZ, 7 =8 CTpH3. 5ICFHE L2105 M 1
FUKRBROY a U HHEHIE (V2 7EEBEIOng/1) 1000nl Il BB EFRIgE 2iX3g%
WML, Yav HEHBRPICRBITE 2 VBREOEEEKEET ELEIE®EEMET
TEBHLE, BT 1-5CR T EH T, BREORBICE- T2 VBRESBSLTVD
M. BEROBIZVERDHTRY, -, BEMET TRZEREETICHANTHMREE
BEELTWEN, ZOFEEIT 104ng/h-g-EBRBIZEE > T3, EHIT, gD
BRAERALEES. FRECHALEY2YBOBAVIIALNR VA, KISRIH2E
BBICIY 2 VEBITIFLAYEELTWVWS, LV KEOEFREZFEAL., 2GR
BHEBEOHRBEITAIE. ELIERBTOY 2 VBIEBRAIETHLII LEZRLTW
B, TOEIICLTHEOLNEY2VBEERALEVERKRICIE, BERRICLIVAELL
BECAROFEESEARISIKLVRERINT, TO#EFKRICHIZS—F (E.C.1.11.1.
6) MELMBALELYTV, EARSABO LN 22 THE(LAKFELHEREL
bDiE, Yav A EEORKZEREL, ZORERI V2 VvBICAXRTHLEBEDbhSE
HHBHERLTEY, FEZHFEILVWHDTH- T,

FERV T 7LD 2 VBOHBTIE, 260 EBEFREKELETIIAD T A
EEhoBREEZAILRENS, VaUBEESORERE LIXI0EHRA o AKHR 3y
HHEHE B ORECHTLABROREEO Y 2 VEBREOELEZRT. 1-6I2RT,
BRESRXLAEE, BERCERTY s UBEHBE T Y 2 VBO S BEE R K23~37
%ETCIKRT UL, ZEMHEESV=41.7h"" (960ml/h) TRIEL-BEDO L 2 VESFREEIT.
BE R TIXTTmg/h-g-FIBBIZ, ¥ a U TEHIR TII28meg/h-g-BEBRICBE 72, Fi,
R UEEKE — EDERERESV=21.5h"" (495ml/h) TEFLAIIZEKR L7 & EOREK
DY2VBRELSBEESRT.I-TIZTFT, EHRNCEBRT I LBRERRNDOLE L
FRICOMEEOERTAREIYD, RAllvaVBBEOR VWKHBIKIZ/ > 7=, BIKELK
SEFIZICII B EE O RS LUTICOMBEENET L, BKEHFBZICB TR 2V
SRR I3233mg/g-EEBRIRICE E o 7,

— B, FRERY 77 ¥ —RBEMNEBEY-Y OB BILBEROATEEZ K& TES
DT, KISHETERELEN TS (FHEDL 1991) ¢&hd, L, BUEEBRESF
RELVOV2UVBIBETHET I L, M7.1-4LX7.1-7L Y RIGHtk6RHE % OKR
VaUBSREBEIBVNT, BREBRYV T/ 4V—0F P TERI Y b4EULEERL T
72
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7148 o 1E
BEEBRAPEHROYV 774 —2FALT, vavBAF V¥ —BILLVRERD
VayHRHRTOY 2 VBREERA L, BREBRY 77 F I LV BRRMELatn
FTCravBAF o F— P2 EUHRRFRERSSED L. RIERRISTROY 2T
M 43 A 3 BE 12 4B WK T 12 452mg/h- g~ BEHRARIC . ¥ 3 U MM T I3 104mg/h- g- R RIRIC
Bli, . REESRIEE1TY &, REEESHEA S EICY 2 v BRSHRERIIRE
ZAETF L. 3E B ORG TRAERSRBHOESUTOSHEEIC o7, FEXY
T/ AV BRBER LTV AN OEMEESV=41.7h ' TRERLILLEOY 2T
SHEERE, BER TIITTg/h-g-HRIBIC, ¥ a2 U VBHETIE28ng/h g-HRRICE
Eol,

7281 EHFBLAYVEBIXIUA—EERAWNEIO—AID 3V GHICK
ABEEAHRDDAVEBOEE

7211 F X

VaUBERPBEECIVERTAICE, VaUvBTAIARFYT—F (UL 1983,
Li® 1989, KouLBECKER 1981) R =2 UEEA F ¥ —F¥ (Yamato51994, Rannin> 1986) %
FIRTR35ERHD, LrLL, ZhbDFiE, BREREZAVDI DIy FETH
ETAHACRBOCEBICRY, TLEECBRZAATIRESICIZTOEE(LLE
CONEMICRD, EBHIIZ, ThbDFHER, ERPERICBVWTRYO V2 VEBERRERAE
NBETHY, BEEHB~OBERIIAH-ORV,

FIT, VaUBAX VI —EEELR, BHI PORKBIIERTEDIRXOLRER
FREFALTCHEREHBPO 2B 0BIE, ERTIEBLKELZRAETSZ
CREVV2VBEERTAINAyFRABEERTLE, &b, ZOEREFRELE
ENEBERL LTHERALLE 7 — APz a Ry AT AL R LT,

72218 KRFE

REE LV 2 BOEERKIZO~400ng/I1RED Y 2 UEE (MMEMETLTE ()
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Studies on the Quality of Agricultural Products in Storage and
Processing and on the Production of Juicy Foods from Agricultural
Products using Bioreactors

by

YAMASHITA Sumitaka

To increase the consumption of agricultural products in a tendency of supply over demand,
the quality of kiwifruit was examined in growing, storing and ripening stages, and the
continuous production of new juicy foods mainly from kiwifruit using different kinds of
bioreactors was executed. The results of the study are summarized as follows.

1. Quality of kiwifruit under different conditions of harvest, storage and ripening
Compositional changes of ‘Hayward’ kiwifruit in the growing stage and in the
ripening stage after harvest were examined during October and December. The total sugar
content increased abruptly due to a rapid decrease in starch from the biginning of October.
Citric acid as titratable acidity slightly increased in December. Kiwifruit harvested
at the biginning of December was evaluated to be in the best quality after ripening.
The effects of temperature during storage on the quality of kiwifruit were clarified.
The low temperature prevented kiwifruit from ripening during storage. The effects of
ethylene concentration, temperature and duration of exposure to ethylene, and
temperature after removal of ethylene on the ripening of kiwifruit were investigated.
Exposure to ethylene accelerated softening of fruits. Ripening at the temperature over
20 °C brought about rotting and decay of kiwifruit by microorganisms on the fruit surface,
but it did not occur at the temperature of 15°C. The best quality of the ripened
kiwifruit was obtained when the fruits were exposed to ethylene at the concentration over
50 ppm at 20 °C  for 24 h followed by standing in air at 15 °C after removal of ethlene.

2. Continuous production of wine using bioreactor with immobilized yeast cell
The alcohol fermentation of kiwifruit— and persimmon—juice was studied under the
continuous production. Immobilized cells of Saccharomyces cerevisiae kyokai No. 9 were
entrapped in the sterilized condition using calcium alginate. When the kiwifruit—juice
was provided into the reactor at residence times of 12 and 6 h, the ethanol concentration
and the productivity were 11 and 10%, and 7.5 and 13.4 g/l-h, respectively. The same
values were obtained for persimmon—juice.
Fermentation of both fruit-juices were continued for 50 days without microbial

contamination. The sweet type gave the higher sensory scores for both kiwifruit- and
persimmon-wine.



3. Continuous production of fruit-vinegar using bioreactor with fixed Acetobacter aceti
cells

Continuous production of kiwifruit- and persimmon-vinegar was developed using cells
fixed on the woven cotton fabrics. The fabrics were packed into a column and inoculated
with Acetobacter aceti IFO 3283. Acetobacter cells were easily fixed on the cotton
fabrics and showed good growth in the fixed condition. When the synthetic medium was
used in the fermentation, the acetic acid production was achieved at the rate of 49.7 g/1-
h with the concentration of 45 g/1.

The maximun production rate based on the total volume of the column including fabrics
was 13.7 g/1-h. When the kiwifruit- and persimmon- wine were used in the fermentation,
the production rate of acetic acid decreased a 1ttle but was still in the level of 7.4
and 5.2 g/1+h, respectively, on the basis of the total column volume with 45 g/1 of the
acetic acid concentration. The surface culture using growing cells fixed on the woven
cotton fabrics was superior to the submerged culture involving aeration, from the
viewpoint of the higher productivity and energy efficiency.

4. Production of sour seasoning-material using bioreactor with Koji mold

In order to select the most suitable microorganism for production of sour
seasoning-material by the aeration-agitation culture, the productivity of citric acid
and the formation of oxalic acid by Koji molds were examined under several conditions.

Among the molds which produce citric acid without formation of oxalic acid from the
synthetic medium, Aspergillus usamii mut. shiro-usamii IFO 6082 showed the highest
production rate of citric acid under the aeration-agitation culture ; the concentration
of citric acid amounted to 35. 6 g/1 after 12 days from the start of fermentation.

The effects of o0il added to the medium on the production of citric acid by Aspergillus
usamii mut. shiro-usamii IFO 6082 under aeration-agitation was investigated.

The highest yield of citric acid from the synthetic medium was obtained by addition of
soybean—oil at 1.0% ; in this condition the concentration of citric acid attained to 71.1
g/1 after 14 days from the start of fermentation.

When kiwifruit-, persimmon- and pear-juice were fermented with addition of soybean—oil
at 1.0% the fermentative containing 48, 45 and 30g/l of citric acid, respectively, was
produced after about 10 days from the start of fermentation.

A dual bioreactor in which the first tank was connected with the second tank was used
for the continuous production of citric acid. The volume of both tanks was 1, 000 ml.
Addtion of 5.7 X 10 ® spores to the first tank was done everyday while a part of the
culture medium with mycelium of Aspergillus usamii mut. shiro-usamii IFO 6082 was
drained from the second tank. When the synthetic medium was provided into the dual
bioreactor at a dilution rate of 0.005 h™, the fermentative containing over 30 g/1 of
citric acid was produced continuously for 22 days at the production rate of 0.17 g/1- h of
citric acid in average.

5. Production of gluconic acid in juice of agricultural products by glucose oxidase

Batch production of gluconic acid using free and co—immobilized glucose oxidase and
catalase under increased oxygen pressure was investigated to enhance the production of



gluconic acid and to produce carrot- and kiwifruit-juice acidified with gluconic acid
produced in it. During the first 10-min reaction 30 g of gluconic acid was produced in
the buffer containing 100 g/l of glucose by reaction with the crude enzyme solution
containing 17. 4 mg protein under 2-atm oxygen pressure and 1, 000ml/min oxygen aeration.
The production of gluconic acid increased with an increase in oxygen pressure. When the
concentrated carrot-juice of 1,000ml was used, gluconic acid was produced at the
concentration of 52 g/l under 3-atm oxygen pressure after 6-h reaction. When
kiwifruit-juice of 1,000ml was used, gluconic acid was produced at the cocentration of
24 g/1 under 3-atm oxygen pressure after 3-h reaction. Repetition of the batch
production of gluconic acid by the co-immobilized enzyme was carried out in the buffer and
in the concentrated carrot-juice under 2-atm oxygen pressure. The productivity of
gluconic acid gradually decreased with the number of repetition and fell to a half of the
productivity of the first reaction after repetition of more than 6 (buffer) or 4
(concentrated carrot—juice) times. When the concentrated carrot—juice processed by the
enzymes was adjusted with water and the unprocessed concentrated carrot—juice, a pure
carrot—juice with the taste of mildness and pleasant sourness of gluconic acid was
produced.

6. Decomposition and determination of oxalic acid in vegetable—juice by oxalate oxidase
Decomposition of oxalic acid was examined in 0.1 M succinate buffer (pH 3.5) and in the
diluted ginger-juice (adjusted to pH 3.5 by addition of citric acid) by addtion of roots
of barley seedlings containing oxalate oxidase, using the stirred-tank and packed-bed
reactors. When oxalic acid was oxidized by oxalate oxidase in roots of barley seedlings
under 1-atm oxygen pressure in the stirred—tank reactor, the decomposition rate of oxalic
acid during the initial 15-min reaction reached to 452 mg/h: g—dry roots in the buffer
solution containing oxalic acid of 378 mg/l and to 104 mg/h-:g-dry roots in the
ginger—juice (diluted by ten times with deionized water) containing 90 mg/l of oxalic
acid. Repeated batch decomposition of oxalic acid resulted in a rapid decline from the
initial decomposition rate with the increasing number of repitition, and the
decomposition rate fell to a half of the initial rate after repitition of more than 3
times. When the decomposition of oxalic acid was carried out in the packed-bed reactor,
the decomposition remained at the rates of 77 and 28 mg/h- g-dry roots for the buffer
solution and the diluted ginger—juice, respectively, at SV of 41.7 h. The
concentration of oxalic acid in vegetable-juices was determined in a flow injection
system by using roots of barley seedlings as an immobilized oxalate oxidase reactor.
In the pretreatment of the extracted vegetable-juices, ascorbic acid was eliminated by
the acetone-extracted powder of cucumber. Hydrogen peroxide produced from the
decomposition of oxalic acid was reacted with ABTS (2,2 -azino-bis
(3-ethylbenzothiaziline-6-sulfonic acid)) reagent and peroxidase.  The oxidized ABTS
was determined spectrophotometrically at 405 nm. Coefficient of variation as the
precision was 3. 1% at the oxalic acid concentration of 0.2 mg/ml and in the 10 successive
injections. The standard curve for oxalic acid in the system gave the correlation
coefficient of 0.998. When the system was applied to some vegetable—juices, the
measured values agreed well with those obtained with the HPLC method.
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