2002 29

MR A B D Ay 2 # 5%
— Y O BEIZBNT —

AN oA - BAL i - ISR W - MO B - B ZRe - B e KHER

1. 13 U &

HAE OB YEOREITIE, £y ChERER) 2 THE L-H ) o
3, FRz2BERICo L SNAEPEHRICHY LN TWA, IR, IROFH &
TR, BELIZCwEWvwbR, 208, BEHOR Y PP L 4ER DL 2R
T, $A L AEHEOEBELZITII WEWwbS W, HEIE, EHEMICE RS
LN, FOEEBEEIZTEOMMEIZETLODTHY, /LEFFHLORSA-ERS EhOTHFE
THbDOTH-o71,

Fe4ld, 2 ) CEHELRBREAZIIR > TWAEHMOBEMEE L COEET —EDOMFRICE
WTIT) 2L AR E L, WHERHEYZFNLHE?L S F S 2WREARTE L, Uik
RO A H OFEMIE, BN O 12D, R CIIEMA SRR IZ BT 24
ZH R CORMERHR L FICHRAL, WHEE L OBEICBWTER LT W 2w,

2. BEONBICHADEWMERDEMENEZE

T OEME L MERFHATICOVTE, ABICE 2 —EDRIL 12T BHo, FDRHM
T, KL, FREEEOI Yy ZBRSKIEOZEHBOEVCREOIEE LT, HlcBVwTIX
WMAEMOERICL Y EHEREROT Iu—-—2 (K1) OF@ST 340, BbhrnEEzdo
FUrTyOTIARTF Y (M) ZonTlE, BiahiBodlisesllr@In ey (BRE
CFFAMN) V), FAAEEE LTEEINTHAIOTIEZ WD, &, 1930 410 T T L
Twah, T BREFRIIBVTD, R E S o TwaZE2HLICL, [Z0EEOMH
HICE o0, HHISHAEROMBELZHET A LI3EEVRV] LERLTWwAEL,

T, FElEERET, N2 7T (MW, SRIRW (W Y), FRE (B ofFHEL
BL, [EMEERY & UCEBEEIMEYS ] LR Tw5E D, Tz, BIZFERT 55,
ARG CHOEBICEE SN BB I oW CHEMZEE L Lkt fToTE) L2 9,
EEIERT A BRO—RBEL L EYHEO PP S, v/ 0L HETORBEBRE TRV L
Tl L7z, ODE2OREL LD EELS, | '

B H M, KMOREYIZONT, BEEEFSV L, MELMEYPEDLOTEL
B TWAZE, BMEBO WL, O3 HICSEL, THAREROREmEGRYIL,
HEIZBWTHE L TOERMEZRWE - TEEL TWwa | BOBREZIBTW5S L,

F7z, AL, SRR EEO SEMICBITARELFHMICEHE L TEY 256, ZOHRIL
bOTHERENSDOTH S, FNICE DL, DROMERIC, 2:8MBIITBAHS GrRIRE
o< BIRE) PHIUGD, 3BEBICIIEARS (B, BREKE (7€) FMRED
HOCFRoBER) LABRMS (BE) PSEALELTWwSES, £, SO0ZALD, EHEN
FLL, NEBE DA AR LD > TE, LLTwA, €512, 27 BHBICIE, HYOEE
MR, KEIZIZEAETEIZEDR, 37 AKICE, RBEVFEL 2D, 4 VTARIZTHECSR
* A MELE




30 ENTTINUR-SRIE S TR ST ORIIL 2. S0 o I TR IS+ QR I G N TRIFRF Nodl

PREEBOTE, itk
SHTWVWB, 5512, 64 OTD#}{}CHO%}{}{}CHO%}{}CFCF
% (KREDZ AR A LY g B
TIdHHE, EEIHIIH
%) IZWEIIBALL, V-
THETHEEHDOY =N
FELTEY, 67 U8 O

- dex

&, SMEIIZIE R A KER

BALAB SRR borz, L LA I

WML TW5ABS), rTIAngT
PLbix, # 30 @ a /N8 M1 73iI0—AR¢73I0RZFY

COMTRIWEFRT oo, 2, o, dexid FRERT VT 7T IT—E, X—FTIT—H, F N7 15, VishF s AN

TARAEBGEL, RBEL  r-dommmeid, b Lo

TALNEHRD L) TH

BH, bEAAMEEIISH D, REOWEDHR Y —OHEM (F4) 1200V TE, EEXDH -
I EDERENT WA, bARKRID, WEMNTIEAENZ T THRD S DA, 29 Fh 240,
BEIZVZPREL T adozb D, 206 2H1H -7z L itk LT3 5,

F7, REOMAYOEELFHEIICAL L, BBINATHEDHADKTTOEFTO
E—oWBLZ2 0 Atk FUH (B2 OARBOE—IFBLE3TAK, NVTI)TO
BLTW S, Lictts T, MRIZEMER T RARE (7€) (LLT, SO, M
B I S, CICHFRE (M) 2HEE G CEML, FVeTNs 7T
B) A6 BAHEOIRNE & Fil 2 MAEEOEMIC X 5B 0 AR SV IS A EY & R EH
PR E LTHSEZRTDDOLMTRL] LEBEL TV, 2721, KBC &b & TS
BRSO ORE I ZHM A OISO D EMm e L] LD ETHDB0,

IR, BT, FESEMOEMRICREG LTWA LT 5, BIRIC L 5 —EDILHkE WY
Wb, T, HBES RS, KO L2 L 384 580 EHIZ OV T,
VL S T AMAEYOREZIT > TWwa 210, ZOR,TE, ITRIEREROH & L
o Ak BEEE LT, HY, B, MEOARBERET S &I, MrsaMsn
MAEMOT VT 7T 3T —YEERR, 7NVaT 7 —EiEE, 1 V77— Yl wi,
AL 7 ERRE S NS, FOMRR, DHINLMEROL P TEESEVA VT 17— L
MERIRLZ:S EDD, T RERICB2MBOEREEERL TS W, 72, BKS
3, IFEEOE Vb DR EETAL LARESEETSH ), WHHBHTH EDTERNICHRE
B OBESTALICES L Tnb D EHEL TV A W,

3. HRIOELEETE

ik SISO/ 2B, ORI, BEPTEICL T, HTOE
VHbLITHEY,

FHORFFETHR L7t T2 #ifd Lo TREFEICAN, N POV ICTRWHET
Mo TR LM IR O b, 1HTEICKROBOLEELIHREL, 3FTEAL
FLOEEET B,) EHEFN) 9 ICL B, TITRFEAHROETMORLEIZL S (ME
FEmHR) . Thbb, KBOMIOMED 1D L), [HHRENEIIORICHEES
B LAUSRIE R L 2 b0 Y, BEHF I THS CAEREHILE Lo THREIANRE



2002 WSRO LY FENER - BEE L OB BT 31

ﬁﬁ#@%éﬂm%%h,%%&L%TK%%E%,ﬁ“i%ﬁfﬁ%ﬁ%%%%ﬁ%ﬁbf
KB VELD, BOKERDEZET L TRES, BEZEEVET, SUIHFEREL N T2
BL, KIEZLTHERIEZRELBOE2NL2EB] ARE2HEKET S,

4. THOREBEN B RHE

HERO & 9 ICHEEOHMBLEFRITIE, 2BEND S (RIS HBH),
O, TEBZRLL THEEICAN, REHTORSITKERY, KEOHEZMKTHE
DL, RTICHrRES, BER (BLZ 104K FemMAFICREL, KIERL THBEH L

BEHR1-a [KE22LFAOEHFREY  meestia, neg) BHE1-a PEOHH (634 AR 4, 1146 H)

-

e
b

FH1-b [ABiZLIFROGHERY  wased4is, 348) FE1-b PO GH (FAI62 4 ATikA, 134E)

BH1-c [KEiLIFRoTREBY  wasedis, b2E) BH1-¢ WO M (A9 IAS, 164 H)



32 AN B L S - IS - £

TN = = N 1 RAERE Nodl

‘@*Lk&otm&m%hfbfbB@W%ﬁ%@%l%@ ([ A
NTCoL oodiilid, R E I LT TR o] SRS TE 5 &
f)i’\}jl_!!‘b, ! 0)75*‘7(["1"6‘%% &: " ;) .

U0, ME R L THRSEICAR, KRB OmRSIOKERD, KEOZEZ MK
THEY L, RN EES, @2 TREFICEL RS KRz 2w L, FEFZR S
R E BN AR R, HOKRERV#HELZ LT, BEIAZHD KT, TRE2HFE
B L7 b 02T 5] b ([RBZH D] F)e ZOHKTO o rzlifiliz, B

kAL KA 0oL L, TRV DY, [R5 TV OFEITRITE V),

Lizhio T, TNFROFELTHEL LT, @IV THEOPBREDIETH DL, LU
ZFNFNIZ DOV T OGN R 2 X5,

L] ) ZDT

z
DI ETHBN, [

4—1r#§zabjﬁﬁ®mwigmwﬁ$ﬁﬁ

BLZI0HAMEFBLT, BELAEHoORIE, AREENERLTREZS 00, EHH
& LTI JK%%@H bbi%@«TLﬁ® FETHbR (FHE1), 2OFCALYY
o) it%ﬁ&lofﬁ,chh ) — A OBREESR SN D, 72, NEBOEHIE
FIEY—T, SR Z ) =2 0mh ) T AL Y USRS N TV E DN RN TH S (JR
1)e F77, IHESEE, MilhoTEBY, —HTEBVWERIKO S DBAELNDLIBIFHAT D
Ebdb

COBBERLBAT A0, BRIy 2iIHY 5L,
[3AEDBIEIH A R CHMNERTEMWE2 L > THE D, T2 o TIHREY BERE T b
Wm&@~ww#:@%@®m&K&D&EML,ﬁ%ﬂ@%%%%ﬁﬁoﬂm%h@M%é
%ﬁW@%E?ﬂE%ﬁﬁ&émeﬁﬁﬁbcW%K. iUW‘%<M@t&@ ki)
WZ# D, ﬁ@ﬁJFﬁ@mﬂﬁ@@ﬁwﬁﬁ%m%%@@ﬂm%MK%w&Dd
&ﬁ@ﬁ%ttumkwéﬁwuw@,%m%mwﬁﬁa,kM@ﬁﬁﬁu,%%%@ﬁw
FLTWADIH L, MBRETEEELREL TV AV ELLETVEEMDNE, LA
L, 20 L) 2 A5T0dEVEH2L00, BIFIOHFNTOLHLNLERT, %I ) IIME
HETE B LD, LHEOHBMEORFEOBIE LKL DREITOIZABIGORRLHDYE
RTh, IZITRBICE o Citibsh7- &) RRIMB L CWERDIRM & 309 5o IR I BIRER
WZETHb,

2, BRAOBISTOROOREIE, KiFi4 ST A EANEN L DL B I ENS
B2z, KBIOERIc UL, 2089 :
RIBAIIE, BEAETY DAL TH
D, Thidy=sreoligErEbLr
Mr@%é]é:bfb\ B3, Fadh, FOF
SR SEMGE TR L TEIE LR, &I
@&5;9Lw<o#®ﬂﬁf§~®ﬁﬁ
TREE L7,

4—2 [XKEBAHYI[FRXDHOKREY
DELEMER :

—is, AR LHALY b, BEL T g T by 1o mo s yinie
7k &2, T RARGAIRG, Bl H OFE (806 AR, AAEAZLT 6 1 MO R HeH)




2002 THERBREOEYENEE—WEEL OfEICIBVT— 33

BH3-a [AKERLIHROEHRBY OBRBEEIRE BH3-b [AKE24L IFROEHIRE Y OFMEES

g5 (A5 —11100 ) BBl (A =)r:100 g m)
BLFEBRO B A USROS B EE (X100) BaERBY Doy oL (X 100}
(FBAIBL AR, MEHDEROLN) (PRTEMAR, 13EEOHHOLO)

ERlC X U, s 1 EE LIRS OB RRICEVTWEY, 2EHUERH IS
¢, —FEOHEA~NTHETL L, BEUZPALOBLRLE L) — sl LI
BAELEMO)TUBEIIBEENTWALEILSIEVWEDOI L THE, 2D HEHHE2 IR
F. ZOHROES, MOFERIOTEICKITES Th b0, FARMOBMENTHLH ED5
EVWEEICELRTLE ) 22 idkvy,

5. HHOREREOREYOBEHMREE

5—1 (k8240 ] FRORBYOEMRFEREMR
EEIZFECMEYOREECEDLN, FOREERS B~/ L) RBRELZ R LTwD,
LRE LTHY, BREROLO, ME, Yo b THERMAEDICL > THKS LTy
LrHIchih, bobbEBHOESRE, 12EAYEALL, T TIZRETVIEEL T 5D
bOrBbNA (BE3-a), 77, FLAXrOHHOEBYTY = (BEE 3-b) PHERINT
Wb, I COEERRIE, FIZABICEATRE—FHT A,

5—2 [KEgzxdY] FROBEBEOEMREHEMRR

SEVEEIFEVLON, BHEEOLORHETLE, RINSFIET LRI SOMEY
5LEABENRON, BERLPHE ClvwhrEBbNE, T/, 86, REBOESE, 2D
Bk, L CHBRAEROLDEBbNAIERLILREATRONS 2 EHFEh -7,

ZOBYEFR T, MEEICKES> TH B 72O BEVEEIBR IR Wk, Fed
BE LRy T3, ¥yF=R3RRENLEDP o/, Fo T EHORERRICERZRE EZH - T
HEWIHBIBIBENTWEH W, [z Y] FRNTHESKT [HH] LT TWD
bOWKR- TV, ZOFRTHEESNIRY F=OB5REILAEZVWEDEEDbNS,

6. HRINEERIETAHVWEINSBEMDEENRE

LHEOFARTIE, HLFTIEEIIACEEINLMEY| 258THICLED, KLADEE
W e M T o TV v, 7Y, BELERBEOZNFNORITITANWIZ SND EEZRHEDRE %,
[F U i T O OYHEE R LZHBE E DLV IZBWTALZ LIZLY, FNFILORETE
o OMERHTMOBEIIHGTHERELEZEL TV EL W,



34 KN D BAORTF - IEE RO OBE-M R W OCERE TRAFFE No4l

6—1 FHROUBENKHEREZIOEE
EHAEE S NDBET, g1 b IO BB CR SR E A (PR E)

##fﬁﬁ@b:ﬁ%ﬂ%ﬁ%fi, T pH
EWORGE, WORE, BO B\ emcmpeneaen |07 | TR
PHOET (Bt ER) < i e

HbH, PRAEICLS L,

i R, s | RIS | T .
MOBAL - ZZERRT, 2 Geny omo |25 me: smm - |wamE

B L L EOEBIZOWTIE | bas BY Ay mmshd
HAhHi#—EThE N EDL I

Fok 6 LA ;
Y, FMOpHS, KELT (64EE) J;;mg; A% M gihEnd

. s 4 TR e 6HEE -
Ok % OpHE AT I T B g | HERR BIT DD e paany

B
(pH6.8 F2JE) TH B DI L,
. P S comrm ERRICEHAD e gmy
ik HhB—FETREAEDE | g mwcgijﬁgmf N
4, pH3REICEICHET TS |=hoM Bl \yu. s ‘
< : SEABEE Cn
rhhhroTwnd (BI6Y
B, F 72, LAAE—EM Hgé‘;ﬁégiﬂ“?’t s |HE: REERT
TpHASBEETIAHR  |zasm L ﬁﬁiigg " R
X, FMEFESICL o TH, Wy |KEREEE - \
KN TV D 1213 (SErc 12451 A 31 HERBGUR)

- € e . * pHABRHIZ, Macherey-NagelH: 3, pHO.5-5.5/ (Nr.902 05) 2 FERAL 720
22T, TTBBINICHME w@mm%m%ﬁ%%%m?m”mﬁ@mmmugﬂﬁw
el  10'4 10 RS ORE TR Bo % F5 B0 Imik ¥ I K S5 1, PDICK ST HE,
e R AR S e T, ik YMER W, MRSER MM BEL, 30T 'ci%%b SRR a0 — DR
Bk LA, HARIE 6 4F, fhA  MEEBELIAS, LEEOMO LEAE SN LRENOFIETH A

R 10FL EOMIZoWTE T
AL (E1)o

iR, [KEin L] Ak, KExdh] AREMDT, BLASOTXTOFEATHE
BICE S N SR Ch o 7 (BE 4SO —FIETRT) —J7, MR, FEL
FEEE T, MRS 1 ELMEEL TV VR TY, TEAMEN L LTI, il
SNHELELDo T, —HT, B IBPAIE OBARIE SNA b Do Lot (51—
FERLTWAEW), & AEOpHF 3EED
BZREClE, TCICHIE I EERBERRET
ey, :

B, WMEOKREHOREEIL, pH3RED
EerEEEE T, AFUREORFICSLIN
TWLI eI b, COpHETEFTE S
DL, FUEEE CEEERE = & O 5 AR O
WEH ST X, o T, HWDfdAitk,
DSEY, BEIC LY, —EDRICA Y, M
W, B SICLAMAEROHEDTEI S
A5, RNV THOpHA 3 BEICET 2L, B
T ————— R it AQEL A MR DI BTN

a8 =—0f W, MO A CAMOP TESET

AEoIn=—ERLT, I TREEC I BEHOBEOIRS - . . . N
BABND(MR S FREH) DERBAEME RS, L\ BB I LRHE




2002 IR O LW FNER - YHE L OB T 35

/A R (A

251, ZofE R, KEOBIEER NITRMEERED 6 4 H B ZTEEERMENOHER
AHEN, FRLIEEASLEEE TRALRE P o72]9 2, BMES RHER S OER Y, B
Y URERERREIC L AEE [1EHOBIEKRE (, TRUBRBENOFEED ORIEE
Lok, DBREPIEM L) REr R 2 EOFRE L TFEL &RV,

BT, DBEE, HAABR LR (6 7 7)) OB THMEL &0/ -MEYZ#HEL, pHY 3
BEIET LA AE L E£UBOMICOWTIEBR LI 2 PLICHEZ T T O

6—2 HMEEERE (6 7B%, 15%, FLCI0EMELERBL M) OXELMEY
EROEE
kb 6 7 A, 14, BIUCI0ANEZEELAM (2095, 32§ Tzl
LTHEESATHELN) 102w, FEICRE S AMEY I CaBHIo W TR
ORI S3 B B, —ERIIL: (F2). 6 7HE, 1HFHOMNE, F—O/ % &R
WAL D TH S, :

6—2—1 fhiAatko H FEOK]

HAate 6 h HiEORBTRKREVWI LIZ, £00ED (F2Q) KBWT, LERER
(Lactobacillus paracasei) (FE5) 2MEFFELMEL L TRzl L THh b, FLERA
%, EVpHRTEBT TE AR WHIEROU L D Th L, 2L, ZOMIENT 4 I L ALK
%ﬁmLﬁK%mzwla&ﬂ@%%%kt%ﬁbfw<tm,::f@é%@%ﬁﬁ@m%
G NAMAEYEED ~HE CHRIAME LR LTRSS D, NHH76 7 ABICHKE
HRA v 2R, HREEOTHICE VT, Thb OFOMEA MO LT OSRERE,
DWTHpHOER TS L TVl L2 BT ARELT— 5 Th b,

L#%, GPC (gel permeation chromatography: 7" ViR& 2 A< 77 7 1 —) 2Ly, 2ok
XOMORTEG it AD Y, HABE6 7 ABORA (R22), 3) KBWT, $TITHO
A THRSOEETHSFRE, HFLeMOZhO 050 LUTIETLTSEY, 20& 34
W L A0SR (ESTL) PHEICEFTLTWLZ e bhs (RIS B, &6
2, S THRSEAL Y, HLOBTRAL o7, ZV2—2 (TFIH) 8L
RSB ENTEY, SORET, BOSE, ZFva—A0iERE (Bolt) »#rihEA
CWLIRNTH LI EDbhs (FLa—2AEEZLNLHBFICOVWTOZOY 7T LADF
Mix, FIse M),

F 72 BBREEVT & I0IE, ABEESFOBOMEY BT R 7T 7 4 — ORI HIE S
NLHOLPOEEREY AL E, COLE, TTIEABSCHREEZ ONLAERRSEECK
HERTWA, cibid, HLVBThThIcRB S ARE (7)) 3— ViR, CLE B
Vi) ik, SMEERICTLALOTHE GEE, W50 B, '

oT, E20REQ), GOTRIBENAFERHMEN L, FURBOMMEEZ RIS L,
HEARIE 6 7 A8, TCIMEMICE A7 7Ty 0O8RE, ZHUHED VT — ADEN,
XL ZFD I T — R R o TORESER L F D) MEYOME, FLBR, L COAR
M@ﬁﬁtﬁ@ﬁT,&E@gﬁ@ﬁ%ﬁ@%fmé%@t%ﬁf%%@%ﬂ%méhtﬂ‘
BE, BEERIZOWTiE, RIS IC X AERMOSITC BN TR EN TSI L6, Tl
EEIC R SN EREECH 5 RIED D B,

BB, HALRE 6 ¥ ABORE (E2@2) THlES /BT (Rhodotorula sp) (FH 6) i,



36 AR DA B W JIEFE B RRECT fE - R BR B OEKER RIFEFS Nodl

%2 EHEE X CERBEGRE TR SRR S N B R REAY & W OWTEE

GPCIX , .
_ L ComR L
] U st |01 | PERCC Logwansnw
AR T IPEEN s
‘ 953 T-H
LTS
?ﬁ(ll) RERTO _ L KA i
(IR 248) (&ﬁ;;bkﬁ EAEY
W 2B
(2) THR12EtE QTSI T N
Pt N2 IR 7 | Lactobaciilus paracasei ) Zufxigj?ﬁ HEE
(GHEE) oM (Rl [E: 16 28 |, |EHE
IERb LR LS D {Rhodotorulasp.} 151 S0 ) A S L
% B LEE i
(Paecilomyces sp.)
ng}’ I”’?Wﬁ g | EEERT 5 EE A
e H‘g) om |7 e omm G [, o f20xI00 AR
S O ETIRL O EAERS | U
ﬂ;zn A " (Penichiiium sp.) 218
T
wé‘” RELTO | _ fg |460X10" | VIR
. S lgEarms |voesm
CERELSE) 19
(5) Famize | |TE: CRAED BT |
A Moo AEZ | ER: 1108 maxyy | T
* Do L (Candida sp.) 2.0 10 ek
(LB OME Hy ) lae: 1mm i POEER™
B LU LBAH (Peniciliium sp.) 179
(6) FPRIZFL |, 0 |98 GRIEDD EA TR A
A#H No3 iy lma 1A GREE) |, o [28X100 SR
(LEE) oMb |00 e L O mprns | &
BB XU LEEAI - (Peniciliom sp.) 199
(7) WHR2eAE Wi Ok BATHS | g o
pa QIEE) O |kEx B 2B GRRRD |, o 28X100 D0
WESBLOLEE |Hy  BE: 1M S SRS LA
B (Paecilomyces sp.) 75 -k
W CREEED g
(8) LU | B L aniic EV
Aa Q26FH) @ 1) (Candida sp.) 3.2 | sy |
Hikg HY: HERY & e 20 Tl om
2)
_ W ChiN R
(9) PRt | oo BB 2EE 'f’éfl??” §§
R Q2R © (07| (RS LM Candlda sp.)| 2.7 o
e £ BE: RIMENT [E40Fkar | 270 Y —ILEg
) : 77 |l om
mwow . cRo .
(o) MG 15 | B 36 ;‘gf;g"" ig
tdam (28E) |, 0 | CEE2EEECandidasp 3.4 |y o o .
ol £3 S gERT s Filsy | 70 AdH ) UBE
2) ‘ 73 Y LA

(6 7 ABROFEOATH 124 8 A 2 TIFE, ZoMiud, FRISE2 A 2 BIRIY * 2153 S

1) 2750, TOBEBTIRVTROE O EFIIRo KR TV AR TH 72,

E2) EALTYAERERESEEORNTORILOT, ERRORM LY IR COBEFFES VRIS S LEbN L, 12/
L, 3074 0¥k Tidnd, ObIHMEEZEHICEEEL TRALER, FR1LEMAAOEM 2 B, 5 3,
Paccilomyces sp.7%, B 61 SEfHikA DT 1 IS 5 i Penicilliom sp. AR S ALk,

M OSE R £ CRRE | &3 2 EREH (TSAMRSAPDADRBCA) WEBHEEL THELLOL, FEFREO2T -2/

S 7r, BEITEE L —HOMEDICoWT, BRIBREASE X RSB LT, e BF IIEE L, MlBIZAPI50 CHEB L

TFAPLSO CHL (€ 21U 2 —#8) #HOTHELR . %8, FELAMEDOIE, HRiE, BES 6BLIURI~53IFLA,



2002 T EORR ORI E R - PEE E OB BT 37

BE5 6RO SR ME (Lactobacillus paracasei} BB 6 6 % AHORL LM S EER (Rhodotorula sp.) O
DREO—0 FHMB OB O] (5T, X 940)

EEDENET LY UAILEBLOTHY, KA 6 7 HUANOMEBEEICERICHNI LTS
MRt OBROEES LoFMATH S5 L ITEEREY,
7L, PhIUAS ARSI, FEAETE, FBIOEVHSORE (AT 10
aBEOESDLD) ThV, TETRIICHV2WEEROWROB TIE, X )ERECH
NN 0, RGP PR 2T dH 5, 72, MoWEd, F&O LR EET
THEND LTEESD S, O &, AIKE-Th, b Twa D, A, ML
%EWT% IDWT, 3W$7/7/Em%%«t%ﬁ%%t , Woaid LE» SR 412
TL, TEd —FEFal L7zEHIZE ’mi&wKLi%ﬂﬂfﬁﬁﬁ%HLéﬁ&ibfwélk

6—2—2 fhHAATE 1 FEROM

Kkiz, FA—O#OsB LA VERICHE L, PHEEETOBEE, 6 7 HER LN
f@ibk%&%%i&m(ﬁmaaéwﬂobﬁb TR SN MEEAL L, W
BRZEL 2 Xz, 64 A0S L I OBEOME (Candida sp., B0 = —%2E) #EE
BEEEE LTRIEENTVDS (F26). 2L, OBHICKI TLHRRSL LI, SO
BEBREOMAEY ORAETELBRIB SNV —TD LD TH Y, pHYS 3 REDBRELREDH
R RBWESR, ol idh, HopHETIC L 2 BEREFE (R A I LIZL -
T, BEMREA NS OBEIC X ) EIE L EEOBRER H ENERATL T CGEREY ) 2
B2 A,

6 —2—3 FHiAsEI04ELLEERAE L 2H]

%2@0)ﬂmh%téﬁ,@~um@?fﬂ%%%ﬁﬁ%kLT@%%MTW%%@T%
%

ARV E B, FPFEGPCIZL WMONDFEBENMEAL L, 6 7 Ak, 1F&ICE, 3o
XD EAWEENEI NI ALEZSNLESH, 0ELEEREA L TIREEL TS
SLThD (N, BISY BR), bbb, SROORTRMEDIE LT, Tab
LGB A ) BESTSICT T A [l b ore, LBRTLZEATRETHA ).

LT, 2hoo [T OBe, MEVpHEIZZR > TWb & FERS, BEW O (8]
YHATZNI—ADPTTICHEB L2 SNTwA ], I RRICH L EEZ LN, —HiZE
MBEF LI VEWIERER LI LI, Thbh, THIEErSREHmINTELH
MOEEFHHATLIHF L VR b,



38 AL DA BIOBT - IS ‘ W-RECT E - BB BEAR BIFRY Nodl

£3. 67 AROESHHHE S NHE 2 BROTER FLT, T (3] BT
] SR ER 4L B LR ENLDE, TWEREOBEIEIE A
IR H oy b me | EThHB A, RIS ERGERO
Wik B g o bw{opkEELLHER, wih
75 hREHE + + b Candida sp.DEEEFTH -7z (K2, K6,
Ha 7 - - RT)e COBRBBETHGTSLLEZSL
Ea - - NABEWICOVTIE, KIHETL bLLE
AES—F - - 217w,

F72, GPCIZ X A0S S 9 DE

F4 60 HBROMPLTEESIHE 2 BROAPL 50 CHB LUFAPI 50 CHLIC L5 [R5 #

emerEy OMAWE e pid 3]
HEBRIEE a b .,,i‘%ﬁlﬁg " L
o4k 1Y &
arho—)b - - . o & 2) 2 + +
ZFyto—J - - | B R
IUAY I - - oy + +
D-7SE/— X — - P kovA—2 ? ?
-5/ —2 - — LRI R— R + +
)R-z + 527 kA - -
D-F 1A - - AU EHF—2 - -
L-&20—2 - - a—rOa—3A + +
7 RZ bk Pt ? kLA — A + +
B-AFHN-FoOyH - - AR . + +
Hs2 b—2A + + ALF A + +
D~ a—2A + + D-574 /A ? -
D-7 N7 b— R + + 73R - -
D-w /) —2A + + Hya-—5 - -
L= di— % - — F i) b=k - -
Sh/S—A - - B-5FFEF—R - -
AN b=l ? ? D5 /=2 + +
473 b=k - - D-FV—2 - -
EVl Nl + + - HE—A + +
YE =N + ? D-7a—2% - —
a-AFIN-D-w> /)R - - L-7 3-—2A - -
a-AFI-D-FIaL R + + D-¥S5E M= - -
N-FEFIN FNaHFI  + + -7 E+—Jb - -
TIFFU ? ? v el ? ?
FTNTF + + - h-Z N0 R - -
RN L o 0 s = o . SO U
[ % 4 SR

SrBEfREEa (2 (20 Lactobacillus paracasef subsp. paracasei 2
SEEMED (&2 2 Lactobacillus paracasei subsp. paracasel 2

¥ 7 HEAE

BEHSTER, HLUHMOBETHSTEONOFO L, Thbbi2 AllELD I L
B S AT o T by (RN B, AL TY 7Y OFREEZ IS,
DY HWEICh AN TFREOEME LT, BEFFAMN) VRWETHLTHREGEZLD
ﬂaom%?#zruyau,&%nﬁﬁ%go?y7V®%%,73DN7%7(H1)%
735 Pt L ST, B L7 X, EBEOBSIVROSIEEAEE, TR DEERNT
BT &RV D RSB ST OER RV . 2272, ZO45FRIconTE, Shlo—E



2002 HHARBREOEYEHEE-YHHE L OMEIZBWT- 39

25 69 HBEOM» OSSN/ E (Rhodotorula sp.) DYEIK

HH =33

v 2 it B D 0 BE~HEAE

BB R C &R

Wik UBRRHEDHDAEBOBEEED V(2 T, IR
P B3 s T, 3RHED
HH* BB 5 T, JEED
ypesv? aAxpialr RS Q5 T, STHED
FHEE EEET (25 T, 5TAMD
HFH REd (25 T, STHRED
FUARRY BT (25 T, STHRD
T BREES (25 T, STREHD
Y- X OREYE -

47 ¥ b OELMH -

WEEORLE -

LB OAMW gL UA
AEEROF O~ ADERE

REDH IR +

DBBD 24 +

%6 THIBIUHMAREECRL SN ERRZBRBLIUAE

i
B e EMRES | pmcppanems | sEcRmEnsE |pHs
o . AEARL .
A i,‘:’z]mﬂm” (xF L | 2% Penicillium sp. 3.2
e HBHO)
g IREZIRL )
k] AL :
B l\r] ”’lez e CEFLH (ici’i . Penicililum so. 2.0
Q.. ;};5 [ ) ] 8p.
. KEAEL ¢ ’
SERE L 2AR 4
c :‘,jiu FALAS (R L] 1 Penicillfum sp. 2.5
T H&H )
1 o 2 -3 XX L
] Kfﬁlzﬁ:ﬁl&& (FRELig | (S Fenicillfum sp. 2.5
- BdH D)

E | msistassm |KEasy | LI Bty 3.2
‘ i (Candida sp.) '
| emisnassn |ceant | 208 RHENT 27

- (L3 | BCandidasp.) .
A 6 LERHEAD - RE: &I gy .
G it ) KEABY (X% 28 Candida sp.) LGl 84
H | MR 2 SRS KEAD Y | 2 Paecilomyces sp. 4.8
1| Werk 4 A KEA BN | 28R Paccliomyces sp. 3.7
7| PR EEAS KELBD | 2838 Paecliomyces sp. 3.5
K }HEL 6 AL REBAZHD | 488 . Paccilomyces sp. 3.4
e o et s oy | 2HEE . - j
L | Wk 7 A S REALBD (TS Candlida sp.) Paccllomyces sp.
M | ¥k 8 A H AERHD | 21K Paectlomyces sp. 3.7
N | peethAs | KBRB0 | 26 Paccilomyces sp. 3.3
O |l 24 RR  [ARBASD | LER Paectlomyces sp. 2.9

(PR 134 2 A 2 HERIEE)
ﬁmm;ﬂ»ﬁ—(mmmAﬁzm)TM%LtotﬁL,A»Di?diﬁ&ﬁ@w%%@iiM%L,E~omo
VT I3 C 5 EER L Bl oOpHE BlE L7,
Y OSEED OIS | RF R ERSH (PDA) (CEAEL, 25T T3 OMEEL, B, AEO2 TRl
oo HEREME. FARECHESMIIAT LoBERE T BRE AL, MBS X UIREBRE T, TR 0ESEIIL TEE B
Gl 7 372, APROVTEHBERE,LTEL2LOORBERELY (TRMEZOMERSE S URIEHREERTIIRT),



40 AN - BN #7 - JISFE B0 OE M FR W SR WRIFRE  No.dl

£7 EHHBEUEHEEEROM S S N BROER L BESR

YRR
———————— B-1  |E-1 F-1 G-1 G-2 1-1 L-2

S | IR~ | M~ | DR~ | SRR~ BRI~ (SR~ | FEETE~
owE | R wER (&R B E% £ GRS

MR | 2 | BEEY | SIS | SN | 2 | SENE | SEHE
Wikt ge |URBE | oo |MBBE BB E BB | RS L YRS &
(25, |UBME |07 | URBE |URRE |USIRE | CRIE | UEiRE
30) maz |0 lmpz (@ez |RBvs |Bns |BDD
Bl | BRTS | BRTS | BT s |BRTS | HATS | BRT S | HRTS
Efik |BRTD - - - - |mmTs -

TEIET

* %k

izl [ [N [RBHRn |RBRn [ Bl [FEizn

e
2 DFERE + + + + + + +
1

s
— D& - - - - + - -
inis

WD
%
REOH
fi2

DDB
DOEM

Candida | Candida | Candida | Candida | Candida | Candida | Candida
sp. sD. sp. sp. sp. sp. sp.

kEEFF DD EMROE T, K6 ORBREFITHIET S,
* %YM, ME, 7# 4 A, T Fa/3, V88 X UPDAZEXE M TORFIEMK.

Rl RS H

DOEB ML TWinizd, HETH INTHERNOEE B 2w,

oL LEMOERSIEFICETT LAV, —HHEIEE AT, ERIEST
WA ERAHENTL L, [MEDOERLZESICL T, HAAEB L £ 1 FUNOEIRICH
DF YT OFHIETTAT, FFAM VEWELHEMN SN TREERETHL NV O~
AP ENE, CDTNVIT—ARRNT, MAERICLEEENBE, LR, R VoA
BEEOHIEIC X VOPHPET T 5, & 5 RKEVWHEGERE T, #E#EO 7V 0 — AN E IR
OBEMITHEE Lo SNTEMPFERT A LVIBEIEFVELTELLNRL,

6—2—4 BHPEOENWILLER _

KICHEOLEDPIVIZE SHOBEDENTH LA, [KEZHV] (E2(7),08) DiT)HH,
MkEEzZZ L] (E29),00) DFV—7LY, EEVHTTERELLEOTH S GFEIHLR
53 B, Thid, TEOHMEICLS [KEXHYOEMDIE) M) R E ] L)
— R KT 250 ThHbd, CHEMAEROREYS LI ErLERETLE, [KEZDH
D | ORETESRAIHOEREIATEDLRTWAZ ELS, 2EAMEEE I AR



2002 EHERBRO A FHEE-PEEL OBEIIBV T 41

kT I ERMEYOE CEE] AR AL Z EdE <, bo XL BEHRAEOBE, B
25 R I L BREATRLE o TV ERENE, IR LT, TRBEXRL]O
B ETOADD R LAY AR PLETIEVREEERE] 2O EBzoRIEDN
TBY, ZOMEWOEEBOEG OB, S5%IMOESFAIEATYD S D LR
Nz, LAL, CHOOHEAS bBEITRLSAEZ LR, bbaAMONETE, 2
b BRSO T E T ARBARESRE TS LD S,

R OBEBRICBIT L EMOBAFHECEEREAMIC L o THHH SN T2 U A#l
X (o gyEF YTy ERIEES, SEEER] L L) 2T, SMKE Lo I YR
Py S U RIGE A, HEE EET 2 BET, [EBIZESL»IIREIC, WINMRAICERICE
B LR TWwE L, FRET b, Fr 7y OGHN, EBPLAEN, TIT—F
e DTy T YA RERE R S OWEINET A L Lk s TIThR T WS 2 L ZRIRT D HE
it wh, NSNS,

7. E¥ TR BRETHSNBWEMCOVT
&

E A OBEETR & 2 e, MOBGEBR L ORIV TENBRE TS
EHTELI,

O ERAYTRTOBEERE, PRIRENTRRE 2D, BH LR, M FLNRTITHK

BLTBLZEICLY, REZRESTIRNEIHNLBALE V),

EDIEETT, HAREBLEZ 1 EORIHMERCLEHMOT Y 7 ORG11k, BLUTYT
W — AORM, FESBREOET, pHOK TAB X5 2 L2 ATELY, RMEROERIAE
B2 ETILED L) REEM AN SN PR AL, W 6L £, SFR 124FT
ORER OB, B L URRNERMETO I5REHCOWT, FEICRIHSNABREL 7 EEH
ELt@%)vﬁﬁmmﬁ%BKﬁTLTw%ﬁﬂ®%éy%%%ﬁmTéaauihf&é
S Ehbhho T, JITRERLIEICHRE LIZ-> TREY T IO, TR,
TRTORED SEHPEE2MEY L L TR SN, ZROOBBLZEMETHRELZL
25, FOEEACTRTHPETFEDL bh, ZHE, H2VEREOBYTH-72 (B
B 7B RRT) . 2OMT, AENRLD 7THERE, FELTo/FR, W b Candida sp.
DEFTHAHZ LD bhoiz (RT)o

Candida sp\%, [FO I HERDOAELABRTH D, FEMEEEE LCERE, ZHE, [
%%,@ﬁﬂﬁﬁb,%@m%fﬁﬁb,%?%%&L&wjﬁﬁ%éﬂﬁﬁéﬁﬁﬁ%éw
b, Lo T, DEOOBIAEHENTIRVDE b OO, ERIZEPRIEHRLECTT
FN—TThb, BRBICELCSAL, L8, AR, ACHEl, EikSICFELET 5,

FsE L7z 78k, U Candida sp.b i3\, BHEOEXEREIH I N RV LPbPol, L
PL, WFRZ VI —ADEBEEZETLOTHY (£7), LIhFoT, Zho ORI,
SO BRICBVT, BMORPOERED SNV — AERBIZL o THETAXEE 1202
TR EELLND, BFLL, BEMEEIHFETAEERNI b, LILIMIANIA
ﬁ%wf,mﬁﬁﬁﬁb,7»:—1@%@@ﬁ%5%@ﬁ,Emﬁﬁmﬁbofwét%i
LD, FORIIOWTIE, ARSI NZBEREOEEE, FEICEELZLOLUMIDWT
b, Bk COBETRISHET 5 EBE 5 T LA LD Candida sp.E B HNBD, Th
DD L DTH-THMBUNH D, F VI ADFERH.EEETH L0005, P& ILHEE
FEHESFOBBIZhPbRL b D LRI SN S, .

&ﬁ,%6@&[#%i%hj@%EK;é%%*bﬂ%ﬁ%ﬁot%%%ﬁbﬁﬁ,Mi



42 AN D BN T NS -0 B M ORR-E O AEAM RERE  No.al

EE7.a GHSLUAEEEONL ) SEINAEED  BEIb fH5LUMLERON L 5 s N

) e
SEEMBOBEOH SR OHED
EHTEMAH, TH(ES, F)Poalsn -BEORENRO T 6 MRS, BEBEOW (3, K) poslishiRRo%
JrRee— B (BIAREF, X400) HEM T A —5) (RS, X400)
24— 250 um : AH =) 50 pm

i) OBECBVTE, REOERHESABBRIIEGLTVEEEIONL,
8. & =

8 —1 @FHOBEBEELOELELCOVT

B OBEEREBED L OBED Y ICBVTATL b, HiE, Bill, 2thllvoli
BOOREE L BRECEL L TS S L EL DI ENTEL, IO, Bk &
i TREBEEAIGE LT, W, Bk R0 AT E] &5, [HE L3 [BERRE, M
WL COBEWIZ L > T, AEWESMUTT VO — )V, HREE TARERETLE
Ho i, B, AFGYECOFHAZFIALCEETLE] L3 Twh 19,
BRI, $F BMLIAAF Y S oA EnE] J L, B-0BRTH
%ofyfymu,ﬁﬁth%ﬁ@7suN7§yt,ﬁﬁﬂQ&WTEnwzmzﬁﬁﬁ
H0 (F1), bBROIIHAROBNLOOF Y 7y ET7 IR FIOEFENEL,
—HEERMET 2 E RS 5 19, T LY DSREILE D O, HEREN, AZRED
BEEEOBES, PEOZ) LHETHY, THEMIBONDO T 7oy YN0 BeGRLT,
ESFICTAREIRICRV LD TH L, ZO7 Y T v OELICHD 2 BRONENZ 60
2, EBROF Y Iy AT RO T AT I7—HETHY, «7TIF—Fi Lo TERGTL
ot FrTvE [« BREFEANY V] LIRE, .

—%5, R, FLERE, MEMRE % S OBERMENIE R YTy X ) R TWEEE
BREBTAILIITERVS 20, ERLEL O - TEBET ).

COREIT TR, LR, B COABRBROERC L o THEW I —RICERIEIC R D,
SOWYTH BEVITED, L OBEDICBVT, HEHOERHS SN TWLIEETHLH,
Bl AFOBEBRTB I AMEMEOHEEIIOWTIE, HFET, L FRFTTAT
By, ZORER2, M35 L. WEOHE (M2), $TACE>TFY 7Y 008,
WALAB E 0L, WEBTHEHAWE, KCEEEOBRELHMAL, ILMPER S NS, T
BEIRFEDT LS &, BEERME OB AR, <05 TALERR B & bILR Lo, TEIEOR V#E
PEETAEBII AL 810, X5 CEMORS (K3) b, FERREKRIRLNEDY Y7 HiF
TTHHY, FABCEBEHRAYOWEEL, pHOETHFBETWL I LN TWS 617, &
B, WHOEAICIL, REICEE RS 22k ) B OEE D Saccharomyces cereviseae , ¥



2002

A RGBT O AW S - & OMEICB VLT~ 43

JIEE®
(ER) (%)

BB

WL D DBEAITIE SBR[ TEEE
bk BEORLLTFEEINTWVWS

16, 17)
[e]

T, THOBEIT, AEGBRE TEH <
[ErRIBERE | L) _E D DOPTEET S5
EYPEIRDB L EZAHTH LD, 4
DIREFRER 2 HBRD, SO BAERE,
BAAEMPLAWIEENLEBERO) B,
FEZIT-720D, §_THEF LI~
AZEWEME % b D Candida sp.THh o722 &
DAL, EICREL N To @i s
otz L7z ->T, MLULET2L5H
NEERITH-TH, BRFEL LIV Z,
FOFEIZZE 2D ES2&FHL L
2 Ao

HRIRAEOE S, BREEBARNFK
WhoTIR% L, 77y, &
PThH, BEL I, L, 77 rolR
REFAR) CHRYE~NDRBIT PR E

- BERABRTHAIEEZONL, BB,
FORRELTELZI V- AR HE

Lo TEETLI 2L, BBOKE -
LTREILZ - TRETEERL DD,
BBEITI VI —AZHEE Lo 3T
HORBETHNL, OB OHENTE
ELTToTHsbeEZLN, TOHIZ
PRNVERTLDERDbRS,

B (log)
— N W & e - ™

5 1o B 20 25
RO (B)

(LLEg) BLE B Oy DR
(OF L B Eiad " X5 1H)

&2

~ o LB

N

oo o ot st
=~
—

- I I SR,

BN 4R

! /
L

5 7/

/7 /S Ta—-nL
7 7
2.2

WA E M
B3 & D S AP O

S B#E: Saccharomyces rouxii
TEE:: Toruiopsis versatilis

(FEE™, BFIs " L08H)

8—2 MWOFLTrOBAFEICEHLIMEHIZONT

S HOGPCOFER LD, MOT Y 7Y DEGFTAL, BTNV a—2A~O5@iE, Mofi
Kk, 6 W ABOBETHRVEITLTEY, 1ERILE, 22O LEIzo>nwTiiz
ETTHIERbro7 (BI53) &),

WEICBE L7V 7 OFBICTECED A MEREN LD LS b 0h, BEEFL L
A, S OFAETIE, 6 ¥ ARBOMOFEM G MERDEOREELIT o TV EVOT, THEFEL
NS B DI S BROBREPLETH S,

Lo L, BEO#REL, L DOWOPOEBEFRLHbE D L, TOEMLE 2 LMEWE
, HARELIZAILNTELLEEZ NS,

395, Kk B &, ME2EAATOLOUABRELZEIEITA L, 3 CIC3BEMBZICHE,
H Y, BEROEXEFHORIICENLILD, BIF2IVHRBICEETEISIICICLIIZLALE
b, BIE3WBERICEBOLEEFEEOY 24, 2L T4 BBICHBEOEEROE — 758
Bha, LidEhTwae, 2Ol Ehs, R [BAICTERERTIERRE (FE) 1
LT, Ok, MIBEEERS R v beon, FIICFERE (R 25825



44 AN 9 BILORT - INEE -0 E M R E AR RS Nodl

B, Ty 77 GHE) A%6 AHEomeE & will 2 BB BT L ARG AL
WE TR EY A RFERE LTHEHAZRTOO LML) LERLTWL6,

F 7oA S, EREOEVL DT ERE LAEBESEHETH ), MBERETHE
D EEIICEROES LIS L T B D LR L TWE W,

&4 AER I2FICH T AR 12 FIAERA SO 2 1 A HROFRI3FIEREL
IR, MO EBOERSHE, TRbEMOSRO S, REICIESD ), T
O LBOWENE MR DD L) CBbI, Thbh, MO I EORo TEES
BONTVE LD, ZOFIHMOMIELL L h->TwS, L) BiEREmSH LN £
2R LIERENE, 12080 L, BEEENE-E D EBERENTVS 2 20HHIZO
T, =9 %RLTbDTH L,

FD—FT, EREICEADLDPOEREETH EOREIHIR S NAFRBHIOWTHE, THRIC
ORI T T ATH RV E WS R A LR, SLICZOBEAPHL,TH o7
Ok, BEEERICEEE Y 0.1%RMIHERF L TB W Tld, —ECHSUERMEDIC L 5 & B
NDHADRERZHEDLNDDO, IFEBMAEN TH B I CEE{EFTEY, JORE,
OB S V) T, TEFMRBLTHIZEACEI2VE ) CAZTORZ, ZOZ
nhb, HEBHOF YTy oam (b, HMb) CERRREERLL LI O LEDR
b

Fro, R, W, B, AFREOLLOBEBRRIIBNT, TrTURey YN B
POSRIZHY (29 LH) 2BEHIEoTWAZ LR L Y, TEDRMIES OO TH]
KT3I PREETHLONHBILRIAMENTV S, #o7 Y 7o, s>
WCh, HEPHEGLTWAEEEZLDIEERTHS ), HL DR, T 7 fmBER(T
I5—8) FHBESCEB L, MENOFY Ty EMELTES, Lo T, AEDOES R
FBLTEZAE, VoltARCIKI - THESNAT I 7 — U0, HlOoASRTE LE»LTR
ANEPEBLTVE, RROCESESEROBIFHRENLTREFEZ OND,

0. k& — HMELEBIEOETFIESHNDEE

Lo OEHER MERORA L, pH, MO TESH, MOABBRIFO/BReEET

Lr, HHOBEERRIIOVT, ROLIBETAHFELLNL,

(L)MOLARBS L F LELURI, 7 ERLZ0MOMENOBBHZEEIZLD, Mo7T >
7y OEGFL GEft, Bk 2B x5, FOKR, BEOIVI-APEL DL LB,
FUTYDOFFRAN) AP ENDRITEBE T EEZ LD,

(2)ZF D7 N — AN, BREPHIE 2 SOMEDIZ L > THAS K, ~HORBBRIE X5,
FOFERL LT, ABCERE L Vo AR S, MISpHMN 3 DRIEE % 5%,
(3)BYEE o 25 C, S OMBIAFTETICHAL, WBREOBRE, » Uk ElER
LT, FELMEDE DL, L CHONMITERLER SN TWD720, AICBWT
BN EERMED L EZ SR, SHORETH S NIz Candida sp.D & ) BRI EHE
DFNIT—AREETHEMO (B BErBEL, LT, REMIZIVI—AD 7%
o BT, T BRIER &R b, 72720, [AB2 % L] HEAXOHWTE,

FHOBEREED, MORRICEETHEEI DN L,

ABEOFETIE, WOREOMHERE, L 26T HRBOBRIZOWTE, Bi%2fT->T

WRWDT, TOEFLOL BB TEE 2R ICOVWTRE, SROBHPTLETH S,

EMELIZEL ST LIRHENTWAS L A1z 12,13) tﬁ.a:*ﬂ;ﬁyﬂ:ﬁﬂ@i—*y7"‘/@5}ﬁg(l:5§b%%’[$



2002 R BB O A — M L OB I BT — 45

MOMAE L UEDBMOWRY, 4HOTELRHBETSS S,

% L AR O—1IE, () BEAEIC L5511 €5~ 12 €£FZE%E, (22580
WHREsE] & LCiTbiti,

i
AMEFZLODIHZY, WEDOGHE, ABCBELTELOTHIE WSS L (1)
Bty —, SEMEROBSHIER, BT (#R) NCIMB JapanDHAFHY 0 ) 4 1278
<@%thiToit,GPC,ﬁ%@ﬁﬁuowfu,m%@ﬁﬁﬁ%ﬁ¢%ﬁ%ﬁwﬁ
B, B BRICERETRNA VBT Lo LI L34,

5| A3CEt

1) KMURS D BOEICEIRIE I SM L FOMEBHCHT, BRI, 2, 18181824 (1934)

2) REUED I Mo LIRS ML SRIZUES 2 FROE 3EORBICHRT, MWRE, 5, 1459-1464
(1937) ,

3) RINAT, AINY A, JNEBW, WMOE, BEL, FEAE . SO & CEER IS 5 e,
REFRE, 41, 15-28 (2002)

4) RBURE : MIOEALZEWGE 1 Sl & 2 ORI T GRAD, HBYREY, 2, 1084-1994 (1934)

5) KHUES @ MDEMZNE 1. HHARE EOBIZHT, HYEIY, 3, 1426-1432 (1935)

6) AHLES MOEILFIT L SMRSE—EORBICRT (R, MRS, 3, 1599-1605 (1935)

T) REURE OBT V. B0 GRBERER L BRICE S THEORIRE O E, M REY, 5, 1809-1820
(1937)

8) WRE—, SRR, IHHE—, WEEA EHMOMAC I oW, BRB#, 9%, 45, 185-189(1981)

9) WNF—, WME— ! EWORTE, RRKEETEEIE, 29, 317 — 333 (1986)

10) BRE—, WHE— T HHMORE (2), HEERTEMLE, 36, 5167 (1993)

1) WRF—, IWHE— WO (3), FRAEMI¥IEE, 38, 5160 (1995)

12) BWFF, PHEEE, STAN, KREE SM 0S8 SNMEROF Y 725, ORTbHE
FRW 1O MAE, HARERES%E, pl90-191 (1998)

13) EIMFIT, FHEEE, WEAM, KREE OSBRSS 2 MENE T CowTo—28E, i
RAFBEELE 20 ORE, MEESE, p 116-117  (1998)

14) BRBRF, MERIEME, SUTFAMN, KREE SR ICES T 2 MENORE, BARLHESSE 17
BIR%, WF7RZKERE, p200-201 (2000 ‘

15) Kenjo,T., Arai,H. et al .:Studies on Aged Stareh Paste for the Traditional Mounting of Hanging Scrolls, Biodeterioration
of Cultural Property 3, 387-399 (1995)

16) #H E& D[ & L&), THERES (1997)

17) BFHEARI D> | [BREOER], Ha®E (199)

18) Kurtzman, C. P. and Fell, J. W.: "The yeasts, A taxonimic Study" 4 th edition, Elsevier Science B.V. (1998)

19) Barnett, J. A., Payne, R. W. and Yarrow, D.: "Yeasts: Characteristics and Identification” 3 rd edition, Cambridge
University Press (2000)

20) Barnett, J. A., Payne, R. W. and Yarrow, D.: "Yeasts: Characteristics and Identification” 2 nd edition, Cambridge
University Press (1990)



46 FN DA B ST JUERS WO E- R BRSO OEKER

%—77— F . %M (aged paste, Furunori) ; HZ<H (Japanese paintings)
W4 43#r (microbial analysis)

TAFRHE Nodl



2002 : TR AR O A 22 52 — P - DB BT — 4

Microbial Involvement in the Generation of Aged Paste,
Furunori for
Restoration of Traditional Japanese Paintings

Rika KIGAWA, Noriko HAYAKAWA, Wataru KAWAN OBE, Hisashi HIGUCHI*,
Yasuhiro OKA* and Iwataro QKA *

Special kinds of aged paste, called furunori are commonly used in restoration techniques of
traditional Japanese paintings, especially for mountings. Furunori is made from starch paste, leaving it
in laige vases with lids on the ground under floors for many years. Many kinds of microbes flourish
mainly on the surface, and finally the aged paste, which is less sticky and rather acidic, is generated
after years. The final product is generally said to be less attacked by microbes such as fungi, a condition
which is desirable for paste for restoration. The less sticky characteristic of this paste is quite suitable
for several processes of restoration techniques of traditional Japanese paintings.

Our purpose in this research was to investigate the process of generation of furunori, Major
microbes were examined in several stages of the maturation of the paste, together with pH, average
molecular weights of ingredients of the paste and major organic acids in the paste.

In six months, the pH of the paste dropped from 6.8 to approximately 3 in all lots that we
investigated. Average molecular weight of the paste ingredients dropped from about one million to
twenty thousand. Interestingly, a peak of molecular weight of approximately 180 was also detected after
six months, which was thought to be free glucose fraction. Organic acids such as lactic acid and acetic
acid, which were not seen in new paste, were fouhd in the paste after six months. The major microbes at
this point were fungi on the surface of the paste and yeast in the watery portion. But we detected a lactic
acid bacteria, Lactobacillus paracasei in one of the three samples we examined.

After one year, the pH, average molecular weight of pastes, organic acids and presumed
fraction of glucose in pastes were similar to those after six months, but major microbes had changed:
bacteria were hardly found at this point, and the dominant species were yeasts in paste and fungi on the
surface, both of which were tolerant to acidic environment.

After more than ten years, the pH and the average molecular weight of pastes were almost
similar to those after one year, but the fraction that presumably corresponded to glucose disappeared
totally. The dominant microbes in pastes were acid-tolerant yeasts in the paste and fungi on the surface.

We identified yeasts and fungi isolated from several samples of pastes, ranging from one-year
to fourteen-year-old ones. Most of the yeasts investigated were Candida sp. which could ferment
glucose. |

From these results, we made a model of furunori generation as below:

(1) New starch paste is fragmented by microbes, perhaps mainly by fungi on the surface, and free
glucose is generated. ‘

(2) Using free glucose, yeasts and bacteria, such as lactic acid bacteria, grow and fermentation is
started, generating organic acids like lactic acid and acetic acid. This results in the dropping of the
pH of the pastes. (after six months)

* OKA BOKKODO Co.,LTD.
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(3) As the concentration of organic acids increases and the pH of the pastes drops, most of the bacteria
and general yeasts die. But acid-tolerant yeasts and fungi survive to become dominant species.
(after one year)

(4) During maturation process, acid-tolerant yeasts and fungi use the free glucose in the pastes.

(5) When the free glucose is totally spent, the maturation of furunori is completed.

Since we did not examine the ea.rlj/ stages of the process, within six months, the roles of

" microbes in this period are unknown. Therefore, it would be the next important subject to study the

process of furunori generation.



