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HET, BF - MFErHbOoF 26720 Th o7z,

KEEDOEA AR X, ILFWEFcodEPICRRPIELH I LT L
2o EED > S 1036 ~8HDHETH -2, ThicH L T
HRo@EHEEcd, WTHELFAECELKOE 2 BLAAR %L
> THEY, ThiFHWoBER VP OHAREHSMAICHEL ZKHL L
TEEIhZdbDoLeFE2ZLNR TS 9, HETHHERIAFCTITbLDN
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0% wh, HEEZHE KIS 220& o E kL & HIC
[EFRRE| I 2EHoBEEREI»TLR I LTV O, ZhHIZHW
LN ERMEIRAOEBEM L AEMRABERHORMLEZLNLTEDY
W2 MAER CBMESHE LTI RAEDOE VR EE
THIMICE W TOHBNLE2ERWHEY ZAlgge $5bDTH B U,
LFHEcoEMH»S, HRkoMBEIEFTCITbDNSE L HrE
ST LBRBINDG, TORIE, 2O XD RimE R OMLIAAT
FTABAEBAEBRICE I s T 2ZARERS W EBRbh 7,
fEoBEEMM IR CEECIEIZ 6 PHTHY, IMFMKAU%
NPHioFEY B I LT 2 FoEEHMEIRNAR 2 L IEF
RO b DR % 0o, il EER/N I W E FEE R 2 5 E
T L HEMEIEH L, L, IRITEE I DMLAALKRE DS »EHEIE
MELRIELECTD 7HEHBMINTHY, RWuCEEICE W EHBE
MKkt (e)T 35 HRU® 21 HTHh-72Y, Fh{tirAArREOK
FWEERPCME=ZFIMAEMD)TI40H®L2IHTH 720 LS »IiC
HREEXCHBAE wEZD, 2o THBAEBEETLTCWED
HIFHAMEC R VW E R I NS,

@ Wy, &R R, A AR AR

K, #, KA ICK LA 2D 02 LAARICMA T3 b o 2L #H
DafoEY S G0z 33 btk 16 tfFasnrk, i, vavrm, 3
avHaE, MENORMEELD 2 b 0oftl, kK, HiE, &o¥F, $
fH, UK (KR CH#EZ20E~y FOXIadbo) R ERHFEM
NTWwih, FFICK I RTSHE 7H KNS S o®ETHRME
TWhILFHEYICA 2SR E L <, &4 &2 -e &8 H
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BoXi>TdbolHuwonTwa3flnEL ALz, 206 %20z
2HAICOWTORXRRBRITRUYAEZS o, Zif, X, MITIEEHEDL

NI RO ERDo7-mEEELRDZ, BEOFSLO>T KA EDEK
FAHTH 2, AT BEICIIBREEIH 2> TCEKITANS Z &R

[EHEORE (ay) | eI hTwdzbon, ZoHEEICD W
TlEMhonhTwirwn, BFEMER()ICEIMEZMA 2 2 &P
NTwd, chdBlodr>haREBofTchoz2IAHTH L, R
WICHEEE LCoRBB o 2R fEELD 5,

TAFHEMW, S LU0 Eo SFEOTL L ALN, D% 2 o &
DRIMTI5HETH-o7z, WEEODHE ST ICHBIALNAE D2 > /-
25, MEMHALTw2EACRER2XKRZEHAL T2 D08%
WP A A b, L2 LBEBHITIAHTSD 5,
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28 LPFMMAAAREAGIC X 5 KEFERE O HH

1 EEITE

1 — 1 L7 o KEEHE B A A

TFRFH o KO HRMAEAARIZ, MFBHICAIELBEAECTLERD
WMk ks ENUE AR v IR cEER&E (ERBERES
ML) CCffo ILF Mo XBREEZEL LT, M1 XYV ARHE
# (a) , MIE=FKa (b)), BLEEXE (b)) RUBEAKWKE (a)
DRKFBHEDORL L 4 MELZED, N LI IAH» o HMAE T
EOH T LN TWwaREEEE (L, HBRo#lke 52) ©H 5 IRICHE
EEx ALY 5 BEOHECTCHEOMLAARKZIT-> 2, R TITDH
NTwzEFHSOREERKIC, Ad&RFERE 42 cm, O£ 14 cm,
X 60cm, NABRS4ALOMBoREMBHL, MEWOHRMIIITDH
T, BAbiccHRBAKTI L2, (HM2)

1) R R O A & X 5y

R K, EEX (1~2 2B %) 2HY, KBERRTEEKR S
fhicc#®EIndborEHL 2,

HABBAEZR 10ICR L, 20194 5 HIc K EE (a) , BH
WIkE (a) AUOETHMED fiEckshdiazzrhFhitiiaXsy
(AMO), TEA), HRTOJ) KL L, 2020 4F 4 Hic Kl &
# (a) , MIE=FKx (b) , B2£EXE (b)) RUIRITEEDHIE
YaftilkarznznttAaX s TAH], TME], TES],
(R @ ] & KT L TIiTo 7. RO LHEAIF 202y P+ 2, 24U
Hixdvay b FoMLRAALE,

l

(@)
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2) LA & FIE

JRER G2 EMUL w2 A AEHE (a) CEAK%E (a) &, FIH
DEREZEFORHORTEATCEIERNEAZ2KE LTI ZTnEY
KR I N T FIEBEY ICHEARZITo 2, (LIAARBAITER 3 I
™ LT
© A#HO

WOHRICE TR 2.1 kgx AN, ZoLicfER (15 cm ) &
HET(10ecm B)a B %, KK 14.2kg 2 AN T, B%E o CTKMBEFED
BWXOLCRELLDRL, ZOH%, K252 L% Ah, REBEICKYD D
BWa42kgw Ah, BoOKKBLWBoEL L 7=,
@ EH

KK, K#BEr T hZTn4FE L T, ZX, K#BoIECTH#ICRHIC
ANz, cnxMLED 2%, K252 LMz, 20 LicRe &%
Wi, EOoONICMELHEROEL L 2,
® A, MPE, L, RTOKTRTO

AHOKRVCERAUNOHEAAR T T RCTEA—0 FIEIC XY 7o 72,
Thbb, mEoPIicEK, K#M, KzHIC AT, BTEI»ZRELE
7o T DK, MEBELWBROEZELLEZ, 2L, AHOTIE, AHO &
FEICHER L #ETEREBICANL, WTOKRTFRTO TIE, k& IC
IRV BEZWmICH —-CIRY AR THrbELZ L &,
@ MmAKICDWw T

2019 £ 5 Hicthid 2 27 o 2 A HOK UV RHICOD W T, 28 v
P o lwey bodbdRiCFA0OHBICKZMA T X7 — VRED

8WIC B LIHICHERZIT - 2,
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1 —2 Koo

ook ix, RmX9H5m 2oL Z, pH T pH X
— 2 —F-51(MX IS EAERT) 2 H W CHlE L 2, BEEETHE(E
) 37z—=J) v 27 L=~V -va—ik DIV ERBLAEL, T
2 —nNiFHAARIZw <7 T 74— (EH#E GC-14A, FID i &) i<
Y0, UTOoLEHETCH2fToke #7414 T AHF L(3.2mmX
2.1m) , FEHIIZ PEG-1000 (10%)(Uniport R 60/80Mesh) (3 —
IV A4 v R, T LEEIX 75C,
* v U7 —HAIF N(lkg/ecm?) & L7k, @RI HBAEFRAHE
BEE SV A —F DTP-4S (KX &t 22 2 T BACHAIEMN) 2w T
EE L 72, B4 H7 12 Shodex RSpak KC-811 4 5 4 % il w» 7= HPLC
HWEBES Y 27 4 (HRS M) 12 Tff o %2,

1 — 3 HME%MBET

RKEHQKI R IT@DEiAHR 199 HEoZx hZE Db A A D EEE
LTREE 2 o R B 2 L 2%, NucleoSpin Soil (& # 5~ 4 4 %)
Ty kML, TY T2 It &G L T 16S rRNA (V3—V4)
WY — T vV RICEXVMEERNT 2T o o — 7 v X5MH 1T MiSeq,
300 bp, Paired end, 10 /i reads/sample, 7 — & fi#7 i3 OTU g #7 <

fﬁlof:o
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2—1 HHAARICHT 2D 5HKREDEKT

P #icsEic L s ki EoEE 2TV, AHOQ, B, E,
KUERITT@ODEMEAB DS A2HRHOKTF EZM 3-1 LUK 3-2 127K
L7z,

REl@Q KR U EE X, BRAKFAEREEZDICHAR 1 HEH» 5 EE
B AR, D% 199 HEORKK T EICHE LR 2 3 2 13
oo, —AMEFMEAAL THBI VWA 2R 2 T, &%
WL TWABMOEADPKEL T, 6 HBRICIRMmMICIEY ME2FH» X7z
W@ e kDN BICE o7, AIERTIRTOICENTIH 72 HE I
FRMICHFBER L Db 2 WHEA A 2, 199 HFZICHELRH 2 Tw
7z

2—-2 HHAARICBTEESOHE

P HEE L2 KR EOFHZHEHME LT 2 Hitb ko> T
AATEEFI0EORE D 2RIk 525 — A, BERE, #LEE, p H,
MR, HEEICH, 2EX0oHELN4, M5k L 7z,
HBRo®ECTH 2R/ ORI TRITOICHBWTIE, =&/ —idfh
AH THEHBIZETREMD 6~7¢g/100ml ic#E L, 30 HUKE? 5 R4
@A L —F, FEHICEHEB R4 CHEMNL T, REMITIE 6
g/100ml LA Fic#E Lz, 2, b AABED CHABAERICLYD, 20 H
BEICcIAMMBIESEM® 1 g/100ml A& ic#E L, 30 H I ik g % #

BIE o TH L ERAICHDL 2,
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N LTAHO, AHQ, RCEHICHFW T, HidAantk 18
Mgk T cBRITERBKIIZI X2 LV 3EALERLAEZPREMEIZ 12%%
Mz, 6 AU EZoF T ofECHBL Tz, 2 ORI E#EO 4K
FEAERONE2o T, TRbLDHERAAK T ITE W T, AL X R
ERIMRICHAR 20 HEREE ClcmmEICEL 228, ZOoHIIRIT I Y
b RmOOfETHBL, 6 hAHUBTOIWA T L3k rok,
RO EARFLCENEACTCEAR2 FIHCTHAAL%2ITTo2d DT
HDHNB, WINLORFICHHELREZRIAZALN L2 o,

A ORUTERARICEF VT, 40 HBEICZ 2 ) — AL BEZ2 T T 2120
cmAKkzZLZz, L2L, ZoBIHEROEMS T2 — LoD b A
b ot, =7, ABICOWTRAF OIS I CEHATMAZ L
BRic i TO B 20 ERAA SR, 120 HEEIC I 1.5~2g/100ml I #
LZzoE 2, MFBTMAKZLAEr>o7r Yy Pl ThH, Z2nZn 100
H#H KO I120HB ICA B AEIc R L T25g/100mliifk e &b,
zZoFxF6AMAUESVABIMEEI AL TV 2,

RKEH@iIcs Tk, KOO X 51 70~80 HEH - 0 0o ABE O L
Arironmro7z, 2O 28y b5 b 1lury i 170 HEZ @ X
HRICA LR L 2g/10ml 2272, COAMPBPAEALF LAy b %
AKH@-1 L, A2 210 HUBSZEH L A»om v P 2 KAHO-
2L 7,

B0 x ) —LEEZ, fAama®ic EFLT 8 g/100ml %
Mz, 190 HU LIzt A LEAET, FBEBOEKDIZLALEARALNE
2o Tz, I A KRB & FERIC, thih B Y HIZIROT & [k IC (T
AAB 20 HBEFCiCHREMD 1g/100ml L Eic#EL T, 2D0% 6 7 A
LEWMA AR S Nm2 57z,
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MEOMLAAEARKRITOEA &IE WD, RITTIT IR I
ETRfTbhbrolk, LALIT X —n, B, RUABOHEIZ 6
AAULEBIERTEFAKOREEZWLY, B O L HF I3 A A 30 HE
B2 B b,

B 4 oot TR DHE» I N A BAEEL TR, KO
BE AR T HROKAICE T 2 8MLAAK SO S HHTEZ R 11
L7, AMAEMMKTITHo 34H%K T3 31 HBICEH W Tlx, pH,
Wi, oI I XCoftraXag Tkl ZzRLETHo 7, LD
L, =%/ =L ERITKFMET 557~6.63 g/100ml TH - 72 D <
LT, ReHD, A, AHO, BB v T 9.38~13.36 g/100ml
FZLEPoT, MFMAEBETHD 195 HEE 213 199 HEic s
W T, WIT K M CRERE X 6.41~7.05 g/100ml 4 ik & 1L FL 88 1
FLEALEREL APk, 2RIENL TARHAD, BAH, £HO,
WETRMEBRIIZIEALERINTE LT, FLMEIT 1.08~2.78
g/100ml & E Wi TH - 7=,
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2—3 Wb 2% oM E#H

AR 2 2o N2 o il P HEEICLZMEAZX D S B,
AR AAEL 185 H2H 2 g/100ml i EH L Tz ABHO-1,
AMERF L Z 1 g/100ml ICHFE IR TV EZARTR-2, RONE
Wit@ofthiAk 190 HEO D 24 EEEH KO TEEH % HILL < HlE
RN ZIT o/ EZR 6 IR L =,

K @-11CF W Tlx, Lactobacillus EATBHE P LEGH D 20% % &
DTl Ll, KE@-2 It WwTIlE 50%% o Tz, FEX

CHEVWTEWEF LD RT2EZABELHD T2 AP O-1 Tl
99% LAk #° Lactobacillus J&§ T®H » =D/ L CAHD-2 <TIF
Pediococcus pentosaceus 28 70% % (5 T \» 72,

— 7, NBoRITOICEHB T LB, TEI LD Lactobacillus
JB AL 22 60% 0 < F 7213 50%E & 5 ® T\ 7223, Acetobacter J&
MEREE 2 LR T 20%, FTREMTIZ50%% 50 Tk, KAEO®-1 K
VARG -2 Wi, LEEIC Acetobacrer BEEFBEHE 28 % W F 1
0.04% K% ¢ 0.14%BH c 7z (F—2icFERLTwhAWwW)b oD,

NOLDMHERABRXBICEWCTEEEBEREPIZEALHEIBL Wi nI
vl o N R
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3 EE

LR oEoRBicE %, HRoBEKEL 0 RKSE DEWIC
FHLTILFHoRER EO HFHERZIT > 2, BHEKOMECKHE
HEZEbDMHomBEICEEST 2 RMEETD 228, BKoKRITOWT
DFEMITAHLZY, KTRXOBBHEERcRRTEECHMINT
WBEBKTH L, BECEL TR, WTEECTRILFH» 5 B %2 %
MmeEFicEFzREL TCETWVWd, 2072, ILF MO FHE B X T
BNTWBAEERE W EHECTE, WTEEOHE T HHER%

THOECHLARRKE AL LEZL L ERARBICO VT, ILFHE
Micdoi#EmAr %< Abnkd, HROFBER B EICE W TIHED
MM IcEEAKEZ2HEo L RBEMICAORL TS 20, K
MEoMEAER TR TEECHHAL CWw2@EEHW I,

Al aE#H(Dom ol & EAKKRE ()0 BRHF O IX, T EEK
DEREHM A EMCAMBEELILFHICHEMTEAICEONLS XD
Y, RHgH R LEELFE LTz doThd M, ZOHNRK
FwIndbHRoWE L ERT2 AV RELRMEARLE R > TWw 2,
oDl A (APHOLEH) F, FF 1INEREY LT ICH -
THEDOANZIEIFZZNLENEZ TCIiITbd, K2 DHEEIC
LA EDRALNEDP 5T, LA o T, fhih A FE IR 20 72 B3
FaweiBEbh, KT LLHERZELTH A ALK, 2AbHD
MBICOWTESHOMEALABCIEHECE 2ok,

2o ABFABICEBT, AWM 27 — AV EREIZ, K
KAEGORDBBEAHO, AX#HOQ, RTEH T 12g/100ml KA i
EL, RKAhwEETIEIELZ 9¢/100ml & 720, FMIFEICE W T
WItO KR ORI @ & FMEICHRETD 7 g/100ml LU FCTH o 7=, 7=
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(fEILEE) BEichs v, =27 — VEER 10g/100ml 28 2 3
CEEMAH BT LAV EXAREBERMWICA LN TW 3 D, ZEE A
AW O 27 — ALK ITITEE OKRIER G ICH WS N 5 MEEL
Y [ D Saccharomyces cerevisiae P EHE & LT AKX MY L, &
MFCcoMBAEEICE T 2 ETANMEWIZ Acerobacter pasteurianus T
HHrIEehAMEINT WS Y, FRETEOBEICHKT 52 2 L 23
LbNTkH O MECTERTORTKRITO LKL 2/ — i+
DICERINZEAAZIOHE® 2020 MBE X AERL &2
LWL CE Lt E2LZbNE, L2L, BEARAATH 2 AKHOKV
AKEH©@, 28, Bk Tl, tAAPHicd 2AH0x 2/ — 1
MEE Lo T, MFREPHEIBECX THBAERL L N LD
o LRI N,

fhid A 199 HEo b 220 fiHEMITOMRICE W T, KITOT
FHERE 2 50% U L2 5o Tzl L CARHOTIREEME R b
FrlrBREInhrozthrbd, Kb A K TILHEME?
ML Ao ERMEREINZ 272, RKEOKUPEREA TIEAAAR 40
H#icKkzsMa, X% 13 g/100ml ThorxT X —LViEE % 8
g/100ml F TTIF 2D, TOoORIBMHEAEBILE 22 LTk »o 7k,
TolemKkEzszzzr)/) —ViREZEK NI T, FRAEAHRZRE T LE
BHol-HBEERDBZ, H2wE, 2o Xk ) —LVEEORKSHT, §f
MEOHBPEL Tz EZLN D,

LFHE cEH I N TR EELZRAKEEGEDIEIC 7V —
7 A, B, KU CeanHEHLAEY, RWtETIV—-7 AL BDXI %R
MHBKBGEDODEVWREEMLARATEEEED X ) — Ve 3b L »H
MICk o7/, £, RAEKSFEOB R 20 70 —7 C UI DA R
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THMBAEMIECO AW L TFTHEINE  IHIC, 7 V=7 COD
ME=ZFK2bD)OERARrTRHBAEH LT D 2 2 3 TE LM, C
DEYCHEHMINT VLI 2IH TR IAHBMAEBCBEITL T iado
7z

WHFEEIC X2 KRB AERZ LS AL RRETSH 5 28,
CHEFHEAAERICHERRAMBRERIELE 2720 TH 5 7, ALK
JRBRIE G2 2b o FTHALPHITEB TR I XTOMHEIALIXS
FkDOHREZ R T EBHL L% o7, 30 HEUK2 & K87 B
DA LN METIE, ot RKICIHKIZT 70~80 HE 2 5 R 4 1T
L 7zn, ZHLEMEBERICLXI2EOZD THLLEEZ LN
mo — 07, MEBERB L A DN b > 2oL F A RICE W TIT,
AMEFIPEAP T2 hl, ZO0OFTFTORED 2 ITERP T 5 ICH
MU, AHOB L OBEACIIRBEPEO 120 HEWEIC 2 ~ 3 ffic
AMRELEMLZZ, @b cHABMEIHML ZEK 2w TiE, it
Mo WAMBMEL ML ZREELEZLNLSE, WLEEIC X % &
BEREE C ik, fhiAA 5 HH TIE Lactobacillus plantarum 25 18 3 &
T, 1 7 AMBRERED Lactobacillus BB E KA EE L & 2 b 85
B Lo TWwWd I EAREINT W DB %, K < b M E #HWFHT
DFER D B IIC Tl Acetobacter BEEEH & & b IC Lactobacillus J&
AMELPERAE L LTHEL WA LR RBINE, —FH, AT
FPWTERABMBEIEKLKIC 2 ¢g/100ml 282 720 v F © 7131313
Lactobacillus BIBHE O AT HO LN T wzoilcw L, FLEMEDS 1
g/100ml TH o 7= v v + ®Jid Pediococcus pentosaceus 75 B B K T
H o, TOHOE L, K TEHVIABKRMEL %> 7 DI
Lactobacillus BABH B G T 2 AlREEL IR I N, FTE D 5 A4
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It iC Lactobacillus acetotolerans ® X 5 7¢ B B it ¥ @ 58 v #
MR T2 eI EINT D O, LrL, Ktgicks T 3
KKK LEGMERALDRY, B, ROESTHEHBAEBRAKEZ > T
BHwid, BHEOFER L ZERL2ABMEI ML CwzaiEgEdF
Z bt b,

R ICE T, ILFHEDICH o 2 RkAKFEHOKWALA RIS
WCHEBABAR O A0 id, BIEEMESROMIEMICX
DEVWETHEE Ao L2 FEEEF LN B, (LT H o FF#
ETHLHEARBEARLFAKICES L Z 30 B TH -2, Mo
REERRAR T T cCREA20EERrD 2720, ILFHOMT
bABBEERLEAMKICRARCHEAPELATHEEZ X ) — L E Ko
PR AHTH L, LAL, KIKILFHoBoBREELHRD D 0
LV FELLI B2 T 2L, ZLRoILFREDCELEHINLTW S
XS5 7H»S 1 AAHAIKRE W BIBE T 2 /7 — VIR % # CR
MAEBICLIEAGONLZEREZICS VW, £k, MIE=ZFKED)
DHAABECRIMEBAEREA® L L3I TELY, ZoEYICH
HEINTWVWEI XS 2IHCEHEAMBAERIZILCE > Twadok,
oD ehro, ILFMHICIEMBAER I RSABER B>
K holhdboBBEEBbN T EEED 2, ERICAHD-1 %

CEAZEZ S, BE OB XD ITT VA, Kk REKE &b IC I
LEDLNIZBHRAHBCELLONZ, HVIE, YV e T 3MBAERAE
KR, BYUFTEETVa - LA HE2E0EMAEARBEELIELLONZ, %
DIz, BUWHKELE L CofMBIEZ IS CAIEETH 2 LB b,
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93T AP EBIB T X B IL T R EERE o i B

H 2w TRTBERAD OB I TIT > 2 HBEER CTIZ
EErOb@EFOMLAACHFHALTCVWIZEBEHCTEREZIT > 2L ®
i, MICEo T w2 EY B~ REaEHzZz2RELEZLEZD
N7z, L2L, EREECOMLAAEROE A&, 2D EPWFTE R
WZlho, MBEFERAMEZITOLECTCH I LEZ, FBEARMNE DK
NEfTok. 2, KkKSEPEVEA (RITEELVOME=FK2)
T HERAEREL RO nh, RKkESEEOEES (K &, &5,
EEEEXER) TRABAEBMILTI LV LA VHEBAER~IBITL 22 -
b, ARG HBAERICED XS ICEET I PICDOWVT
M T 2B D L, T, I HoBERTIIFERKXELTHAX, X
K, Bk, o rhkEzHHLCwEZI LR RBINELEZD, H
BRkoBECHBROMNMBEELBRAEMIC LT TEZEICOVTHR
T ILELD B,

ZZTHEIHTIEF, EMERT -V TONERARERZIT W, A
HBL AR TR OB K, BRI kI o v C o BE 21T o 72,
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1 FEBITE
1-1 JEE R CEAR S

ZoK (1~2 B 2EHEXR) AUCRBEIRTEBECHEHNIALTY S
bDOEMHLZ, BREFERARBERKRZMEMNL 2, A& KiTiE I 5
TNyt —x—(HAKah -a-kKAatt, FokZIivE+LoX
RAK) xR W, BFEREEWRIT, YMHAEENA O RITEE O %I D
5B 00 L R No8 Z il L 72, ARKEIX, 16S rDNA v —
v AD b Acetobacter pasteurianus L [FE I LT W3, ARG

X, 1LEBESI92F v 78EIRELH W,

1—2 JF B e
TR R OEKIT, KEKT 2~3 BKkEE, 20 HFEKICEEL -
%, +HhicKkFEYSsTH2LS, TALIFAALEZHEE T 100°CT 30 %

kg, WEOKEZMAZ TKRWREG TR LZDDEML %,

1-3 fiAAHEE Kk KA & T7 &

INMEA BB BRI, R 12~14 1R L 2R c & £ 72 13 K 88 o
ABAICTITo, Z0Z 02wy P TREZAT - 7%,

ARG ICAKRET 2 B RECK, KB, KoEICM z2, &R&EICKEZIE
WTo2rLeERERES2PERE L. HFREZAN T 2561, BFRE %
e E S (7Y ke — 1 1%, 7 v — 2 0.5%, ~4 KY T}
v 0.2%, AT F X 0.2%, = X/ —)L 4%, HEfE 1%)50ml i T 30°C

T2HMIRE SEEL &, 80ul 0 ERZMLAKICERE TNA L,
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1—4 53T

v 7Y LR K1214800rpm TS5 EEL D EEL, 2 0 EiE %
o matic vz, BRUCABO EEICIE, LEZAEKTC2EA
L, Shodex RSpak KC-811 (WM& L+t )H 7 2 % H v 7= & #H K
hrzo~r 2974 —%HWwE, T2 —LOEBEICIE, FLiE%» XY
KTl000fEmMLzdbo A bEKELE L, F-¥ v b - 22/ — 1 (#k
REf] KA vE—Fvarr)eH vz, pHigpHA — % —CHlE L
7z
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2 MRk UEE

2—1 FEHBR=EZ27 — L Co K E Lo T

P Mot AR IO T oS IS, IJolEE Kk &k
TN T3 BEHHUELERERT —ALTITI> 2D DENRTE %
fTo 7,

EHREOMAATEIHERZAMT 2 LELDH 5, £ THEMEIE
BEICLERYFEMBREABRORTT Z2ITo %2, VMR EEZ ELSN,
10°/g, 10'/g, 10%/g, 10%/g, 10%/g & 72 2 X 5 CHE M % AT\, BEEE D
HREZBL 2,

REZKTICR L7z HROWITEE DA BRAICE W T,10%/g
DEOBERERML 2L ATk, MBAELZED LN, RNIT,
10" /g AP ClREFMAEM~LBITLAa»ro7k, 2T, TH X T — 0
TOMBEREHEMKIC, =27 —VEBEIPFEHPIC 10% %2822k
i, MBAEBR~LBIT Lot E2ZONE, ThIE, T2 —2n
REDR 10% 2K 2 2 LA EHIITONL RV E W) DL DD IRE
LD R L 7”07,

AEBOBERE»S, MBEREZAEMLATLIHBRAEBRLAREC O X
W EARIN, T, VRHBEKLD A2 A 1gb b 102 T
HNWITHBAEHE LR TH 52 LD o,
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2—2 FEHBEXT - ITBT 5 RKEFE R CHEE G EERRIEEICK

EREA

Wt E DA B A& (KB E 304%) R OAGH RER A (KK
HH180%) KW TCHEBMER T —AMfEil B %2 fTo 2o pH, = %/ —
VIRE, MEBRE, ABMESK2OBEEEZN 8 R Lz, WTEA T
F, HERE I A HEMBICARL, 24 HHICIZ 6 %X ik b, @
DEER/E LN, —FH, A#ttAARrCcRIBEFMAERIEC S, Ak
2% DAMmAEBR L o7k,

Rl BE#E O XS &, BAKSAGORKVEREMARS ©ik, MiLAL
tftkxcBoER hfirEe 23R TPREINE, 2HnICXDMERA
MHicaMickolfbrEsr, BEICXI2BR A2 —VERKRD
R a2 EEEREZE 2o, 22T, AR TF 2L TSR
SiflizHoniE, AWBRERACEFCTOHBRAER~OBITHAD
bihvdhrxmaflLz, LarLl, @EAEZ 1/I0CL2HE0, Kt
ABEFRICHEBAERLEZ S AW 1.5% 13 & o 7L 7 B K 2 5
LNz, Lo BRIl X, HROBMIX VKWW & 2BEL AT
S EBRTHLI N, ILFHOMEBERIMAMZ2 T X EAwv, LaL,
MHBEE T, EF T chhtiBRkomEZF Y, 2 KKic X b
T EMEBER2OOBEEF o CE AL OF 2, HIRH UL, HiED
2w, MBEAITbhACwAZicb22bbd, BN 354HET 5 F

IERARNEE T Aok VEHERG cCEIARALNTWE L
o, FHREOHMBMICET W TH, WEYOHBL KT EITEDL -
EEZ LN B,
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TH AT — LV TIiTo-HEHERL, EBREXTZ — L TO/NEIA A
EBARBORRE Lo b, T &2 — L EKELBEREOFE
WK BEDR, EBARK, ABAEK ~D0FELZE5E 22X RIBI N
77 5
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2—3  JEOBFRALBE ST 0 GE v DS BERE S B I KIE TR

TR oMEECE T, EEKRKOMLE G EICO T, AP EHEC
ME=F N, BLEEXERI R IERT tHLIhTHY, EfFOH
Gk, THHRO X IR e Twd, FERLEOEWIC X
> TCKAGBICEVHEH 220, fLAKRICHEE X3 2K E &5 5H
o CTHBAMRCEEZG Z2ARBRELZEZOLONDS, £ 2 T, RITE
EE AP EEOMAARS (£ 13) K THREKZH v THRAR, B
ODHREZHLE L, 2 vy PRABKRZT v, RITEED LA AR % KT
(a,b) &L, RAHEMMEIAREZ LR (c,d) &Lk,

MKk zZzH W TR E M TERHAREG AR 2T 2B D pH,
Tz —nViRE, HEE, ABREBESKITOHELZK 9T/ R L 2, KK
DIWITCIE, ZKKREMH VAL T ERERICT IV a — v J R %I N BE S B
~BAITL, 3% VEFEE AR L 2, —~ KD AR IZ, ALEBEH 1.5
~20%FCEALHMFIN, TrHa—AVHKEBEIRLNEZP, BFEEE
B~ BT Lok, OB, THLLXAV KT, 3 -1, 3 -
2 FAMOMERLE Y, ZARKTAZEIREEDLEH T, KRl #
DEAABRAETIE, AMBHMEBIRC22HBAER~EIEITL AV
LB h o,
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2—4 HEXEHWw 7AW EEMTRA R B

FlffioRlicm LX), iAo KICIE, BKXo K2
Hotetzwic, ThkEEXkEZNZNHEE KL T, K E#EORE
(£ 13) wTthidm, BROEBELRIL 2,

pH, = %2/ —ViRE, kR, AREEX2OHEEZK 10 2R
L 2z 2wy PRABEEZITV, XKOHAR%Z AR (a,b) &
L, BR{RAAZARPFEXK (c,d) &L,

A (a,b) , KEXK (c,d) B, @Coftilia Ttz s /) —ALBEE
25 10% A ki EA L7, HFRER~IBITET, LRI 1.5g
/100ml $ CTERLZOHLELZ, TORE» L IF, BRDOFEE~
DBEITHLLNTD» o T,

BRCHRKABZLEOFOERKEZH O CITo ZHEBHBERKRIRE X
ncTws W, wIFndbtaRoHsEMWELEbDTH 228, A&
FREHMVWI L TCORBLER~DBETIMEINL TRV, K
MMECcCOMRECENTH, BREZHaro/kl & LEFFRAERIC
BiTLab ol L oOBEEITIEEEZ LR,
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3 NEE

Bl EicE, LFAkvtzAMMMoREEICZHINL T EE
Y116 fit 2 & 33 ko KkEF#E LR 2 L, LA e HAA o B8 EE
DB E T o/ ILFHOBFRE R IL, RAKFEAEPEFL KL, LA
AR EFTEPSZ L, HAZHAMIE1IEM»S 1 » AREE WD o2
YV E»PAONZ, SO0 RE2 L, ILFMICITHL N T\ & H
EEEFHROBE L RIRESCRE o T ERRKBI N,

Bo2HicE, TFWEYL»OFAEL 2 Y RO FFEE Lo HHEMLRA
HEAT ol KB G 323% DI IILEEER A& O fEIA A & Z nITia w» ik
KELHEOME-FREHADOMEIAATIE, BHEBYL 7 La— LK
%, FBAEB~LBITLEBEFEORNE Ro 2, AHAH, RAKKE
MOBEEXROBAEDOMLHIAARTIEZT A a — v FBEKEERE B~ X
BiTL b o, ThiE, (LA AHMIC 10% U Eox 27 — A HE
Eh7zZ T, BERMEAIML 722 &2, Ko ohr & H# R ok
Erbiftgankz, zofRby, LAY POABAERIC L > T h
72 1~2g/100ml O A MEABEW®W O Fh e T2 AMAWRL 252 &2
Hobrehoz, CRLORLPL, MM IX, AMOB%K %2 F &
LT 2ABAEBYPEEE L CELNL T AAREERRE I Nk,

AECTR, LIFHOKRBUERICOVWTORE 21T > =25, L7 Y
iAo KR GEE >, EERXLHBE2HEK O A2 SILF
HlelBEFAKkcho LRI NG, EERXITHARR N OB EE L
Digdx & INTWVWBEDT, 4~5 KL iIcHhE»S HERICED o7 & X
NZKEFREECEIMRBRABRIFNECL o 2EELH 2, &0 X
Y hHEE LA FELrLGEZALONZDO2EIAHTH L DT, THNICD
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WTh I L IR L, HADOXRBREEOEL DWW THET IR
2k seBbhsd,

FBI3fiT, WtEEco@Et AR, ILFWPEYICR
HEINL TV IEREECHERER~LBITL Ao iR %2, E
BRERMBEAMARAIC L > THRIEL 2. IRITEECITo 2 d o LU ER
AW CHRE 800~900g il Al & 4T o 2GR, IWTEER S
DEAATCHEERAEBLIEONZ., L2 L, KHEA O 1A A T3 BE
AR LT, ABMABB L A2 PRI NE, $72, Mo
BMENZFHO DL 0ICHAEAE 1/I0BICL TOHARL, HilKko
HeErMed ol mRRERRICLAZEAAZARAB AT - 228, T
G oZE cobARR B EFEKIC, RHAEHEOLAARRE TILHEE
M BT, ABE2B%Ro EhE 52 HBERE ko,
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K8, HFOBEEIRH I N T 2 ILF IR Z LWARTIC IR S 172 EY)

EW14 HRAE WD fEHE (FEDZHR) SCHik
IS 905 K e 8
iz Had HEE1504-1554  KHE 9
wWEEE 1651 KWE O\ARE, LA, SEAO 10
W) , EvllE, ANE, , JTERE
R R 1668 K 11
HiHEE 1681~1684 T ERE 12
EFEH AR 1689 KIEE, JTEERE, EE 13
ENCI RS 1697 KuE(RIROmE, SHEE), JTHERE, 6
EHIE
M= F X 1712 KIWE, HERE, JTENE 14
O EFLS 1732 KWE (EFE, R_EDORE) 15
HEKEE 1746 KEEGEREY R, CHEE , EH6M 4
SFTENE, JTAERE, BEVENE, FRNE
FKilleE 1760 K e 16
RFEH 1764~1772 T 17
BTG B B K 1798 K 18
(thJE D)
Hra TR 1803 KEE(X > FWE), H4ERE, EWERE 19
HEELs 1821 K IE (THIR ) 20
AREHE H K SRR HEE1820~1866  KME 21

sk b EIZTTFHILAR,  miRg A & T
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K9-1 {LF B X2 LRI D EYICEEHE & T 5 K FED Bk

L5 R A CGH BB ERE FRE
K K K wE (%) (%)
IEE S 6.9 4.1 12 23 109 37
shimZHE 0.1 003 0.3 0.43 231 23
B ERME (a) 0.2 0.05 0.3 0.55 120 20
[ (b) 1 0.08~0. 2.5 3.59  227~231 8
1
A (c) 1 0.5 2.5 4 167 33
A (d) 1 0.5 1 2.5 67 33
A (e) 1 0.35 2.6 3.95 193 26
EHEHEEE () 1 0.2 2.5 3.7 208 17
Eil (b) 0.1%*6 0.03 0.28 0.41 215 23
HFEH AR 1*6 0.3 2.5 3.8 192 23
AE R (a) (R R D) 1% 0.6 1.8 3.4 113 38
A (b) 17 3 1.8 5.8 45 75
| (c) (6 HIE) 1% 0.6 2.5 4.1 156 38
= F X% (a) 2 1 ASH*O A ENE! 33
[ (b) 2%5 1.2 10 13.2 313 38
HEEYRGR) (EF) 1#7 0 2.8~3 3.9 215~231 0
| (b) (# FoofE) 1% 0.3 2.9 4.2 223 23
ﬁ?%%%@ﬂ%ﬁ%@ 1 0.6 2 3.6 125 38
[ (b) 0.1 0.04 0.25 0.39 179 29
[ (c) 0.1 0.03 0.3 0.43 231 23
A (d) GEfSF D 0.1 0.6 0.2 0.9 29 86
E)
A (e) 0.1%8 0.01 0.3 0.41 273 9
A (f) 0.1 0.03 0.2 0.33 154 23
[ (g) 0.1*7 0.03 0.3 0.43 231 23
[ (h) 0.5%7 0.03 0.3 0.83 57 6
A (1) 10%7 0 25 35 250 0
[ G) 1%7 0.9 2.5 4.4 132 47
Kl 0.8%6 0.3 2.2~2.3 3.4 200~209 27
ﬁiﬁ%f&ﬁ)i>%&ﬂ!£ﬁ(qﬂﬁﬁa) 0.1 0.06 0.2 0.36 125 38
i
P TR 0 0.87 1.5 2.3 188 100
HIEA B (a) 0.1 0.015 0.25 0.365 217 13
A (b) 1 1.5 3.5 6 140 60
A A SR Lo 03 . ... L, S 131 23 ...
POoCgEE* 10 0.4*6 0.22 2 2.62 323 35

E—DE YR ICEBROEESTHIN TV E3 DT A7 7y F CXATL 72,

*2 Pk (%) =K/ CKk+#8)) X 100

3 A (%) =8/ Ck+#8)) X 100

K, *eyk, FTHLK, 8

* IR B R L S

*%}:0 el ig & U 22 B o ik, JRRHE 132K15 kg K18 L 13 & L CHEHEBAZREGH) 1o
L7,
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*9-2 JLFWlE X U2 NBETOEYNCEHEH T T 2 KEED TGk

M a3 %4
B3 fladd BRENIE e mim frazes
A (H)
EE 6H 40 - ]
BEZHEC T fi, A MR AW
HEEFMWE () AHH A~HH R, ¥ T

[l (b) AHH A~HH - ANHH

[F] (©) 8H 21 R, ¥ ANHH

[F] (d) 7H 35 - i

il (e) 8H 21 M, IaH, KM
BRI EE () A~HH A SoOR, 20K, M

PR, #], *Hﬂ%

[ (b) 2H8H 40 &1 i
A H AR HBEK 50 A% 1
K (a) (PR O BE) K 20 — o

[l (b) AHH 50 - i

W () (6 HEE) =} ANHH — i
M =F X% ) =) A - g

7] (b) 2L 21 — o
ERHEER(a) (RE) ABH 50 - i

[7] (b) (H_b D FE) R 50 — FNi:
BER W (2) GEFESFORE) 8H 270 DR, B, K, #

%ﬁ%

[l (b) AHH 7 — G

[l (c) AHH 7 - ANHH

7] (d) GEESF D) 8H 180 B, T G

[l (e) AHH 75 - G

[F] () AHH 21 - ANHH

[Fl (g) N 21 51, WA EUB EAT A

[F] (h) ANHH 75 ok, &, §

7l (i) N 70 FRE DT i

7l G) 23 50 b [T i
Kl 8H 7 - T
G 2 & B K (PR R o i) AHH A~HH - g
HriE T R AHH 30 B, BT e
HIE#ELR () AHH 17 [N RAN T

[l (b) AHH 75 A2 ANEH
AEWEESERDSR BN 2 TOUUUUU Y- < UUUU SUUVUURRRRRRRRRRRRR T
SRC g 10 B 180 7L e

*UE— O FEYHICHBOBERTH I N T DI T V7 7_y b TXHIL 72,
M 1AHE30HE L, T Tw s mFEEZR L 72,
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(%) C ((RIKHE250%LL E)
350

300 B ((RKSHE 1504 £ 250%K )
| |
250 A (GRIKEH B 150%K )
200 | |
150
100
50
0
CXCICRLSCRCICE. - § - ST JCRCICRCRCE. 1 SCR L JCRCRCRCRT: JCRCICRCE,
HE K I o0 g U R K R B R
@ 1R R e S E S g I R i 3R T R N K R IR
B AT e AE 0 90T go BT o g 4T BKCEE g B 06 08 bl gl 1L HE O 4T K X
ko KEOSKIwTEm ok T BE RS 0o
B A B T B BE e AL
E 5 *
in}
.H.

BKSE% mBSHE%

(1. TR O % ALLARG o Y I SO X T L B BELE 0 ok g
BB UHH S

F2UTR L 7= BERL i 0 B A o CFB A % TR S KA DK b
Do OIHIC ATz, 72721, RO A > 72 BRIEER () RV
HEAREWEGQ, FEHESHGL L Bbn 2 BOKWKE), RUHEEEE
MA T 2 AR D & 2 HIER B () 2R\ 72, BIEICIES S 5 B
DIEHEEAE R L7, A0 EPIcRBE 0T 5 EEORIEITT
A7 7y bTRAIL 7,
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B2 SocEhEtk At DR IC B 1 2 L IR B A B D FR1-
(AR ZIRA. B)EKZHEA, (OMTKREEA

65



#10. (LA DR A A DA AL A

. KR CKEE RV BT K RE s

7\>(/\ N };@ 1] %:\ *1
2019455 H (A A&
AEAD 14.2 6.3 25' 45.7  #T, R AEHEHE()
C 142 63 25' 457 £T, B BRI ()
P 8.1 3.3 0.4 35  46.8 WoCHES
20204E4 A A &
%N 6)) 15.1 6.7 242 46.0 £, R AHEHE )
ZanpE 7.8 3.5 34.7  46.0 I =F X4 (b)
W4 12.4 2.8 30.9 46.1 A EER(b)
ot 8.1 3.3 0.4 35  46.8 PRoTlEE S
*1 Rarh il ik

2 R B R EE X 135 L TEHE L 72,
3 YR I3 > C I 5 18
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X3-1 HiAiH oY (HAATHE~45H)
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X3-2 BHAHDERF ({LiAH#73B % ~199H %)
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20 -

I458/—)L

T4/—)L (g/100ml)

. - #P3(A)
T6
3
g 4
2
0 ,.,7.-:-,-—r-u—'1-—'.-r'-|-'.‘-—-r‘-|-'_=.‘#‘?-.
0 30 60 90 120 150 180 210 240
HRI(B)
E
g
#
BN
6 30 60 90 120 150 180 210 240
HrE(8)
o RPDIK) —o— APD e BEGIK)
—e— 201 RT® —=— K21
—e— KEIQ2-2 e —— TiE

RT@

X 4. JLFHEHEYNCHE - 2 HEREEIC B T 2K Dl E
AEDEEAOFNEFN28y PS5 B1a v biciid0
HZIWCKZI{To 72, AFEDIZ4v v F D5 H2u v b i
185H%E» LAMBENL FA L7, K= v F(©-1)
LA v (@-2) 1203 CHIfETR L 72,
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5 4
T
e 4

3 4

2 PR SR [N SN SN [N T S N T S N ST SN [N S S NN SO T N SO |

0 30 60 90 120 150 180 210 240
H

10 _ /*ﬂFBﬂ(E)
S
i}
&

0 50 100 150 200 250

_30 #R(R)
£
8
<20
20
%ﬂ
I
o) 10
it
55 ettt t—a—a- S ...

0 30 60 90 120 150 180 210 240
Hm(B)

£ 2 H (mg/100ml)
8 8 8 8

8

0 T T T T 1
0 30 60 90 120 150 180 210 240
HAfE (B)
e READ(IOK) —e— AERD e BE(H0K)
—— 21 —o—IRTD —eo— KE21
et KEAD-2 B —— ¥

—o— IRIT®D

X 5. JLEHAZEYNCHE - -HFES IC BT 3 D DHEE
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K11, FURRFEREK T 1 ) OWERRFERERS T D il (pHZ B < HiAz13g/100 mL)

AKX 5y R (H) pH  Fflig L& B Tz - pEH
<FLEEFIES T >

ENCIHE 3.11  0.25 1.22 0.51 12.52 0.27
2H 34 396 020 1.12 1.03 12.83 0.28
Tot® 3.68 0.32 0.81 0.08 5.57 0.15
o G Rt e i o
AKEH(2)-2 3.98 0.13 1.08 1.23 13.36 0.28
AP 3.60 0.16 0.91 0.05 6.40 0.14
B 3.81  0.07 0.85 0.06 9.38 0.19
Ine) 3.56 0.31  0.96 0.06 6.63 0.14
<WERE AL T 12>

AREADOH7K) 3.57  0.11  1.69 0.08 8.85 0.24
ENCIHE 348 027 2.78 0.21 11.84 0.32
EE0nK) 195 3.57  0.12  1.77 0.08 8.90 0.25
2H 3.60 0.13 255 0.17 11.91 0.31
WD 335 641  0.16 0.08 0.63 0.18
o g R o e o
KEH2)-2 4.08 0.17  1.08 1.44 11.88 0.38
AP 332 7.05 0.11 0.12 0.55 0.19
B 3.88 0.14 1.08 0.08 8.61 0.26
SIMe) 332 695 024 0.20 0.93 0.20
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Relative abundance(%)

100
80
60
40
20
0
EERR TREAR EEAR DEL: EEAR IE:

AEQ-1 AREQ-2 wRt®@
B Pediococcus pentosaceus O Lactobacillus sp.
@ Acetobacter sp. E Pseudomonas sp.
o Z0hith

6. AB199H DOEED 2 A DHlH#

% AARRED H16SDNAY —7 v RiIC k> TfEL ) — P
D E| 4 % Relative abundance & L TR L 72, FilkHc B 3 A28
20% Kl TH L E I ZF DMBICED 7=,
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#12. BHEOWME D720 O JFEH A

AKX %N K 7K W WG oK E
(g) (g) (ml) g) (%) (%)

ot 140.65 56.57 600 804.08 29 304

AEH 208 125 600 933 38 180

P NG

(#91/10) 320.5 12.5 600 933 4 180

WERS B 55 2180 u LIZ/KITIRE T 2. 72,
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#13  BECKHIAD 7= 0 O JFRHEE &

A V4 Ay 4 4’7F,J 7 /(‘,/'[Lf\\a N _H—_\‘/_\

AR P/ K K = KA
(g) (g) (ml) (g) (%)
IRIC 98.46 39.6 420 558.06 304
N 145.6 87.5 350 583.1 150

WERS B 55 2180 u LI /KITIRE T 2 72,
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#14. BRMAD 7= o FECA

< %\/ N (;E] /‘,‘fﬁg‘ N _/LJ:\‘/_\
A K /S K 7K = BKAE

(g) (g) (g) (ml) (g) (%)
ENGE R S 208 - 125 500 833 150
AR EK — 208 125 500 833 150

75



IR/—)L

g/100ml

15

o 10 20
BEEA(H)

_EFlk

g/100ml

O B N W »~» 01 O
PR TR SR T T TR S N T

0 10 20
EER(H)

0 —e—10°

7.
EYn: 7

30

—e—10"

; 15
. 10_
n
n"\
] e ’
;IA \'\1
e 0
0 10 20 30
EEAKH)
) 5
] 4
] e
ol 3

L.‘_ﬁ - . T T T .,T.TT .71 0
0 10 20
EEA(H)

—=-10°
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30

EEEHK(E)

D e s e e e ey |

10 20 30
EEA(H)
0 10> ——10*

BOTAL A TOEBRE X7 — A BT B 1 2 W) FENFRR I & 25 BERR IR 1<



g/100ml

200

5 - pH
150
) \,4——./‘N=t=o =
® 100
T 50
2 1 AR N TR TR T NN N T N S T | 0
0 10 20 30
EEAH(A)
7 - 3
6 | FFE&
5 7 _ 2
‘] =
3 A go 1
2 -
1 A
0 4 T T T T T T T O
0 10 20 30
EEAH(H)
48. 25

IR/—)L

— T T T T T T T 1 — T T T T

0 10 20 30
EEAKR)

ZLEL

EEREHB)
Rt —e—AKE —a—KE(#81/10)

5 R — MALAIC 351 2 ok T DR & 0SB T I SIS S
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oH 150 -

IR/—)L

0 10 20 0 10 20
HEEAH(E) BEEHA)

J
N

{3 ] 318

g/100ml
[N

0 v &
10 20 0 10 20
EEAHA) EEAHA)

—e—1ifiJTa —e— 1R JTb

—o—ZAREfc —o— AKEAd

o

9. IRECK & F v 7 KRB C Dl & BR
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g/100ml

1.5

0.5

PH 150
T IR/ =)L
100 :
50 |
] 1 1 . 0 1 1 1 1 1 1 1 ] ] ]
20 0 20 40
EEHHE) EERHHB)
r 2 r ZLEE
[
- 1.5
=
- §1
o
i 0.5
OO0t |
0 1 1 1 1 1 1 1 1 1 J
0 20 40 0 20 40
BEAHA) #5260 5(A)
—e—KHa —e— AEfb

——FH(FEXR)c  —e=FFHFRX)

R10.  ERE R 2 AP REHASIC B 5 M OHE
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W33 L o BE D KSR

&

1. ##

FHL2EILCEWT, ILFWEYEHOMREGE 2 HH L 2458, UK
M2 REMAAARIC X 2 -EECRIFRAEBRCIIFEZFL L IIN
Hcehh, HKEIAREZBRKO T L L ZRBHRAEEE L CEon

TwhrgtErrnkInz, HNRICBwTid, BRE2 ELD L T35

(]|

FREIABEREERINTEDY, I, TrHa—ArolfEEO
MERAERICL > CH-HEIN 2 BEELBERF L EREINLTWDE, L
o T, HROERCTEAMRZIEKRO AL T2 FEBY) X RNEE LW
7w, L»rL, "RXVHAEATE, 7 vBEzBRKo KL T3
MEEL D 2ABEDO X5, MRZEE 2 THRKROM M IT~
fEempiEncwz, ILFHICBWTH, KzERc L c#lExnk
o XY, KD CHLFTHELHFTIhTnZEEZLLND,

L2L, HREZPFRLCTH > THEFERFER 2/ CF ol ALERAE
ik cfEonzlECid, G 2MAEMHRI R 272D EFE I
nsfUHoMMEsLUEEBICREREPELCZ LA THINS,
ZZTARECTE, LAWK ICI ARz BRRO FE L L 72EE DK
g AR L, KoM aFHEz AT 2z2HIWE L 2,
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2. KEIT&

2—1 X XxHKuo— LEW
FEicE T2 EYoOMBUIMBITOZDIC, a—<Y « XA XK
0O—L- 727708 =XKRREHICERTLL TALXKRo — LEFTF 21T

> 77,

2—1—-1 #H¥

ARER— LENTICIE, B2EORI DOH 2L KO (KRl &l
(a) ) BXUHEITO® (WckEdE) oftriAaA cillE I N, 1A
H%HI99HEHDO b 2 A %A L, £72, A#H@o04e v F D 5 b,
E AL (2.28%) ow vy FEAHO-1 &L, KAK (1.06%) onm
vy P EAREIQ-2 & L,

AHQ-1. . A8@-2, WTQo3RHzRELOEEL., BEbhx
HERD A A EFHEAR200u LTHNEEEYESOu M%Z & A 72500l
DAR ) —VERERAGLE, 51T, 300uloMilli-Q/K %l 2 T
WL, mO0H (2,300xg, 4°C,1204)) %17 o 7=, &L HEE,
KEZRAEBRF =2 —7 (7 7Y —=MC PLHCC, HMT, &
DR7a v —a2=v b)) IT400ulBL E -7, TN %&&EDDHE
(9,100x g, 12047r4°C,) L, RO IEELIR 21T o 72, IR 1T 5 E X

2, HUOR50uloMilli-QKICHEMRL THIEL 72,

2—1—-2 HIE
¥y v 7 ) —ELAUKE —RAT R E #5475 (CE-TOFMS) @

HFAVE—F, 724 v E—FICLZHUMEZUTOELEHETIT- 72,
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© BAA Y EREDE (AF 4 E-T)

- KB

Agilent CE-TOFMS system (Agilent Technologies %f)
Capillary : Fused silica capillary (i.d. 50 gm X 80 cm)
- S

Run buffer : Cation Buffer Solution (p/n : H3301-1001)
Rinse buffer : Cation Buffer Solution (p/n : H3301-1001)
Sample injection : Pressure injection 50 mbar, 10 sec

CE voltage : Positive, 30 kV

MS i1onization : ESI Positive

MS capillary voltage: 4,000V

MS scan range : m/z 50-1,000

Sheath liquid : HMT Sheath Liquid (p/n : H3301-1020)

@ EAX HR#EYWE (T=FvE—1F)

b oy
.

I

Agilent CE-TOFMS system (Agilent Technologies ) 5 5 %
Capillary : Fused silica capillary (i.d. 50 gm X 80 cm)

- S

Run buffer: Anion Buffer Solution (p/n : 13302-1023)

Rinse buffer: Anion Buffer Solution (p/n : 13302-1023)
Sample injection: Pressure injection 50 mbar, 22 sec

CE voltage: Positive, 30 kV

MS 1onization: ESI Negative

MS capillary voltage: 3,500V
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MS scan range: m/z 50-1,000

Sheath liquid: HMT Sheath Liquid (p/n : H3301-1020)

2—1-3 7 — Z0HE K O &t

CE-TOFMS Tl a2z — 27 3HBED> Y 7 b o
MasterHands ver2.17.1.11 (BERZAREMAE) 2d b T, v 7+
v/ AR (S/N) e 3 Ubov—2s2A8ME L, BREML
(m/z), v — 27 @M, KkBEER (Migration time: MT) % 57, 15
b — 27 HBEMIETFTEROX T2 2w X mHEMCERL -,
¥/, TNHLDODT =X Nat® Kbl 74827 44 v kU,
Bk, M7 vE=ULBEDT T TAVIEAFVYREINLTVLIEOD
T, b fTaE#EA Y ZHIBRLAEZ, L2AL, MERENL
TEIZ VR 797 AV ELHEETEED, §XT2BAT LR
TEhdholz, ALAEEY—2ZICDOWVWT, m/z & MT Ofiz b &

i, oy —27 oG - AL % 1T o 72,

2—2 WHEET I BEOWE
WHET I oS ITIE, wThHEASHIcEFEL OPA/FMOC 7

L 7 X )1{t HPLC #E I THr » 7=,

2-2—-1 #H®

LA 199 HU ERBE L 2ZAHHOD A2 A% 5B L 72b D(KHO)
SO RuREE REE (R ARERBE), RO I v v BOREE (B E)
ARV, 72, AHO@100ml A —h—lck b, HRAAN—F =T
MBL CHBEETET LA DERELELEDOEZERHO (NME) &
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L7z,

ARAEWRD pH Z KL F PV v oL 72K, 80%X %7 — v
EIARMUBEFRLE 2T o772, 2% 10ml CERL T2 5HiELG
ML CEEZED, 02um 74 MX—THBLABYEREL 2,
HESp e LT 100mM & v BE R (pH10.2) 5l 2 B A& L 72 4,
OPA-3MP R 0.5l Z Mz CHEIMT I/ BO T <AL Eifor,
X5 FMOC IR 05ul #MATHE 27 I /) BD 7 AAL %17

> 7, BEIMHAZ SuiRBAL Caotrilkle L=,

2—2—2 WIEITE

Agilent1100 System # W C HPLC I X W HIE 2T > 7o /1 7 L
IZ 1 Agilent Poroshell 120 EC-C18 (3.0 X 150 mm, 2.7u m) % i H
Lo BEIMHAWE 5 mM VUV vYEEF Y v LEER(PHT.6), BB
Biclgxx/—n:7Ebr=brUV:K=45:45:10 2 H 7, 7
7 Lim g3 40°C, WEE 0.5 ml/min T, B 0—-100%®D 7 5 v = v
FPAMEAT o2, BRI FECBRE A (FLD)Z v, OPAD 7%
X K 340nm, #HE K 450nm & L, FMOC o 72 ® i 3 i)

KE 266 nm, WHKEE 305 nm & L 72,

7 4 —HEoMEt (GC/MS) v, &5K

N
N
A
g
4
-
Ny,
N

DDOEBEIT- 72,
2—3—1 =¥
BT, B 2 BCILAFMEYIEH K, CH-E L AR E 199

HHOAH®, &4, K 4oy b 2ED T 3HFICHER (BHFE)
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L72fE, Wit@oD b 5 H % 14800rpm T 5 @O0 8L, AL
=hiEEMHEHL 2,

ZNENORE 500 pl B 0.2 e B AL CHRM X &,
KU 10 ppm O W #ER (BEEE 7 I v) R MLEAGL 2, Lk
BHI00pl Z 20ml BAESA TAICAN, 7 X LFET LI Fry

70‘/6%_:ﬁ1/7%_0

2—=3-2 bt

N AT OV 50°C

R R 0 30 47

A vzl vavElE:5IH

#9 L t DB-WAX (60 m X 0.25 mm, 0.25 pm) (Ajilent #%!)
Wi ¢ 0.85 ml/min

#F L 1 50°C, 545, hold>10°C/min, 250°C — 10 min, hold

A A VIR E © 200°C

2—4 BEXvY-—HE

Fa—HAHMHRAFTCERIEL, A vF I V2V by H—77
Jua Y —##kE Ly — (TS-5000Z2) % HWwTIT -7,

f RO EE, RO, ROAKHAEER () Z&EKT 3IHHEMRL
RABEHWCTHEL, STMBEINEMHEZKRkDZ, bbb, &
EPOEHEINZKROMEM, EEICHKE LTELLNL D2, B
mDORDOEMHEREELS FICERREZIT > THERXZITo%, X
i<, Al EAE o Howod KBk (T IRCKRBE) o JIEME % 0.00 & 7%
KoK AELMHETMEZZH L 72,
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3 MRKRUEE

P HEYoOBERIC LB o72HETH 5 RKHQ-1 R PAHD-
2, EREZFEICIZ2MTH2NITOQICEETN L2 FRKTITO W TH
BKafTo7z. AHD-1 ROARHD-2 3 FHEEOHIEL 4 00T, K
TTQRIEBRAMBREORMALNZECLD L, AHD-1 &£ AHQ
20, Attildowy PEWTH Y HLICHBERRKO T e I 20
TH D, ReH@-1 TIHBEE (Lactobacillus sp.) BERZ H
KEl@-2 13 FLEE Bk B (Pediococcus pentosaceus) S EZ % 5 & T w72,

b DffIconwT CE-TOFMS o A 54 vE—F, 7=4v=
—Fickz2WE%ITw, HMT R#HE 74 7 7 UV, Known-
Unknown ¥ — 27 74 779V, 8 XU HMT R7F FVJ X+ (2~4 %%
B) CBERINEZYEHEZERNRELTA X R — LfET 2T o7, %
DFEE, 412 (Hh F 4 v 326, T=4 v 86) ov — 2 B S niz,
HMT K#ME 7 A 77V CHEHRINEZYED m/z KUMT O {4 2
b, 305 bW BREEINA, £/, m/z DfEiH» 5 HMT 74 7 7
VYRTFFYVRFEEOBEERToZME, AEI N0/ —7

DIHHL 10T v =2 CERHRTF VLB E IR,

3—1 KO & RITQ DA K O H
ARERB = LENTICE > TRHO-1, K#HOQ-2 K OIRITO D i34
HBEI19HL A2 A EHICBRBINAEZABM O BUNO FHEXEFAH
WHEICcoOwTHEL, 2 XK 11A KUK 11BIC/R L %,
AMERIRTOICENTAHO-23 L2 3/E4 <, &5 ICAKRH
@-1 TRAHD-2 0Bk %2 2 Thorz, KHD-1 KA -2
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CHET2HAMII L) — VIR EHEH R TH DL (F2EKL3) 2
WD, TNLOMOEKREAFHMMAT 2 ETEHRERTHLEZ LEZ LN,
ABUNAD T NORERED, RHQOH 2R TO LY b Ew
GHEEZRL, s rvavigan/7Bicsw T HETD > 2,
¥z, RHD-1 ERPQ-2 0TI, a7 BEBLTA V7
TVREAWNQO- 10T BAHN@-20F LV &»L, 7 Vig, 7
avE, Vv I, R Ar v vBEARHQO-2DG013% 0ok, K
HOTHITQ L) b A HABEEL S oL LT, BFBEOD
RO IR, Vv o, WA, 7T viEE, ve viEE, 278,
T ABERETEZL OB VB IR, KOOI IIBEREE AL &
ol b D ERBEARB I N Ar oD TRV LE
bz,
ARHQIHFICEHESGEN T ZABUNORHERED S B, 3
JEBEIIHBEO S FHRE S ELTHILNATED, BT A4 voREK
CHEFWTOEEAZEHZTF-- T I EEZLRT WS ™, a7
X, AHQIRITO LY D 2fFHELECATN T RZ2Y, KO
DI)FRICHELTCOWIHEELDZ, /2, Z1raviEd KHO
CHSEHEER TR, Tl —BRICKEECRIFICECAEEITNGE
Wichsd, asBe/vavBEEEDEFRIRIERL2H Y, 7
LNavEgErEUBEREREKSIRVWEDSEbATWS D, ¥, a3,
s, BERICEETNTVT, ¥ 7 4 X R EBETEIEE R &1
RREVE L LT FEHILTWL S T,
AHQOTRITOICHNTHABP L 2Ol REREEE DS »
2, MZOb 00 ERCHOFHEMBICHEELRITT LT
B,
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3-2 AR@QLWitQoilE#7 X 7 BAOT I BRHEF O LK

ARERT = LAENICK o TAHQ LR T@Icmt s N7 I/ Kk
KOT I MFEk%xk 15, W7 I 7 BHAKER 12 12020
mLle TI7BERUET IV BFERDOSD, T7=2v, ¥ 1Y
v, AvmA v v, y-7 I BB (GABA) R EARHO LK ITO T
KRERCDODBALNEZDR, 407 I /BRIAHQ G THRITO
IV 2 EESEEN TV, FFiIT, 5§ RZ2HFT 57 I/ 8KD
TANGIFUVBROTIIALEZ I vEEITZZENREN 125 F 50 6.5 %5, H
k2 HT27 I /Mo ) v v I 2fBELAATHEZ ERL, K
QIS THRoBWEETH B L AR I N,

3-3 ARHQOLIKRITOD =T F F oD

AR = LAfETICE W TAHAO-1, £#Q-2, WT@ D (LA i
% 199 Hd 2 A EiFIcRE Nz~ 7F F %% 16A, £ 16B,
MOFE 16CIKAR L7z, HEL2LARHAD-1 LWITO®, 2 3AH
@-1 L AKHQ-2 COBERM~TF Fovr—27HBEL?»S, KEHD-1 T
W7 FF, KEHQ-1 LIRTTQOTIRIERBEDO~TF F, Kef®-1
THh BT FFPOIEICHEXTRL 72,

Wit@TcRrBHE I N T ICAFO-1 T I h7ze— 213 Ala-Asn
(% 7212 Asn-Ala, Gly-Gln), Arg-Proxa Y 42 R b7, A#HO-
1DIES BIRITO LY KEwr—2 &L <TlE, Gly-Pro(% 7 1% Pro-
Gly), Pro-His, Pro-Asn 2 & 70 VA RTFF F R A b, 1
DRTF FEfe -7 A, KO- 18 THRITO XY
bELLAZvralBiaharok, HEE7 I /7 BEERAH
@-1 ROAHD-1 0z BRTOLIVDFELLEHD DAL D o
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el tlbshbeTCELLE, AHOICEBVWTEEAKD e 77 —
ERORTF X —ERFTQ LY IERHLTRTF FBENMH
Nz bR INL, 2niE, RPQRIREMAAL O DO HFEHR
RIL@QIX VBV ETHEEI 22D EZONS, BHHE
TFRX—EREH LI W TR I ARTF FPRARBEHO B X% 2%
BEL»ro722 b3, AMIQTRRTOI Y DFEHOLERE
LHABEHREE LN,

3—4 AW@THE TN Z oMo BEHLEY

AR B = LENICK o T, AFOQ-1 LUOAHD-2 THRTI TN 7%
BT @ BRI b o BEMILAEMER ITATR L, 2O
27fb&aWicid, b x~E27 I o) STy v, GEEBEOY
N viERL 7TV, RT7FFD Arg-ProEREIT Tz, Th
2Tk &EMO % Lk, HN Yy -7 HBE» b MERS & Bbh b 28,
ZoWwTcrsrra—2R 6-) vBBSIUPa Y VBIIATFO-1 LW
L EEN, REHQ-2 L DERKE P/, IV VHIIAT=VvE
INHIER 255 0 ™, EPNMRZHFFL 2SR~ FARE S 0
2, $72, TAITFAFIAVOERBEFIDLEV LS ETRwEE DN S
2, RQ-1 DB ARHD-2 kv GFENTwik, ZVITFF %
Avidzomeilglhr»r ot E~ofARTEHINTSEY
W Aspergillus oryzae d TNV I F 4 3+ 4 vAEGRICEE T % ER
TEFRODEBHAMOL N T WS 79,

£ 17B 2k, A¥@-1 LUOAHD-1 it TRILOD L F L L

BEPLVEHEINLIRAMILAEMEZETRLEZ. 2O 21{LAYIC
TR REZTIVBEBOT AT Y ARV, T AT X VEE,
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Iz IV, Fur vy RUCAEROIBEYL 7 va v EEENT
Wi, AN u YBIEAHO-1 KOARHO-2 1RIT@ oD 11 fFRi &
N, TNRHEPERTI2VEC, EEKRKEFHOLHAEETRF T
HLTeRHMONT WS Do, K@ik T 2 AL BAER L o HE
BRI N, 5-7 I 7 HEBIIAHAOD-1 TEAHD-2 XV D
6.6 %< EEITNT VW, £4 74 ) v EAHO-1 & KHD-2 Tz
ERECTH 28 WIT@OD 33 TN Tz, T NIFIEFICH T
k%R 3 YE (PubChem CID3182)CHh 2 2 & h b, FD RIKiCHE
BERIETZEDTFHRINZ,

3-5 AWHQoltH7 I /7 BaEEICKITTIMEAORE

K@ GEME) KOERHO (MEh) cadEhr @7 I 2 BE
#7% HPLCIC X o T~ 7, e L, BCKEE & O Bk BB o
WHEET I 7 BE D FRERICHE L 72,

ZORER, RISBICARLEZMKI, A 2Fa—Lf@i (2-1-2)
DR EFEMKEIC, K@ TII I nofiEr I 7 B hik o KE KX
VEBFLHRTEVWEEBTH I I LBMAINLEZRT IV BE I,
KEEL Y DEBEO A 10 fFiEL Mo d, KHQIXERELL D
o 2% of, ZTLTCAHQEZMBAT 2T, BT I/
BREAPHOLIVILICISHBILEE > 2,

T BAKR IR, RHQomMAoFEETElLZIALN LD - T,
KEECIETAXNTF VB, 72 I v, TAr¥=v, aAfvy,
7u ) voldl&rE, Btk 7ro=v, Ny, a4 voE
arEml, K@<k 77=v, NV v, a4 vicMzxTT AN

TX¥VBEINLZIVEDEHEGELE W ERFEEEL o, T AT
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FUBLIIAVE I VEBOE G E WRFEUIKREE L RE@ cIhE@ L <
W 7z,

KBERHEMEEICIZT I VBEEOEH VD DR % W, Ficikit B

/)

eREET2EINEEIE, HBEOKEE LT 4~6 HDOT I /KD

BINTLILEEDRATVLE O, AHQRZIAHU LT I Bé&
RTHrepnbhrork, AHPORBRROERFLILRTT I /KA

BEOomWEEF A, KEFo 20 5, B0 2F0oT7 IV REETH

22806, HITHOTWHWHDPDL WEETH B2 BRI NT,

3-6 ARHQLIIWITODEHFLIKT D HIK

AHOK VR ITQOELAM D OO 720, 2N EFnoftilsi
199 HE Db 2B AT N2ERUEVE O DN E2IT o 72, A
4y b, Wit@iF3mv vy bd GC/MS o #ERER 13 12,/ L 72,
RKH@QTRT L) —ror—2728, RWILQTEEHEO v — 2 P RK
-2 L THALNE, AHQOBLXPRITOIKAINZ EE LY — 7
L TlRBRFA LY — 223 IRz, BoNT v 2ITIIHL D
EVWERLNT,

BEOFR L IIEFREIC X 3 MFRAEBOCELRZT 2 2 L2
bhTwg ™, 22T, T brT7AT R, BigzF A, 1-7 0V
ANT AT — ), A TFALTALI—, A VT IAVTFTALI—NL, T
2 PAVICOWTARHAOLWITTOTHELZMBREZLR I9ICRL 2,
Mg FAMEEHBEO I AT 7 —FICXo TAEKI NS BRfFD F
BEXKDTH D 0, BEFEWH OISR A S Lk d o 72 RO T I3 B
MrFLEBREFLIEKLrok, TR FT AT B FIFEBES CIEE

Bl ko T VYEALAERINE Z LA OLNT WS 8, FEEE
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FBICBWTT 2 PT AT FIXFFE~LBLI NS, K¥HOT
BEEE R~ BT, BROMEERART X2 ) — AL REBIEE Y TH
2, TRFTATEFEREWHL hok bHEINL, 7
b7 AT e R, HHF TS ppm UM ETKERELEKL 51
5 ERHMONT VLD, RHQOOKF Y ORBICHFE T 5 L&
bz,

BifOoRICEITNILLFLEVDODRLEARREE, T4 v, £
AT7XFALETHZILEELS2PLAONT VS 8, BfF DT %
A VIREEFBEOAB T e by —YoFACABEr AR SN
LrEZLNTWS, o, AHQRSEDIAMEAED D DD,
MEBEOBBAERLE A 57207 b4 vRIZEAEEKL 2D
ol btHEEINE, A, TEIMA VENRTOLY P 4w
b, ALEXLHEOVEETH ZAREESRE S L,

K@ EWITOTA Y 7FAT LI —AIFTIEEAEENEAE LN
o, AV TFATAT=LEAL YT IAT AT IF, K
HOQoh R RICEITNL TV, ThboTra— VIR, BRI
Lo THEKINDE WEFERDTH 22, BEFHEICE W CIXEEEE
DEFFERBEIC X o TARRE~ BRI NS 0, BFEHEEO 2 WA
HOTREFELZEEZLORE, LERS>T, ThH5DERT VI
—VHEIAHOOFERORBMICHFEG T 2LEx LN,

3-7 HExvY —Ic X2 AHO L dBOKBE D WK H

R vy —% v, TRCOKREEZ BLHE L L CARHO I TAHO (N
OO E LB L 72, KEE, K@, LOAKRPOME I > v THITE %
fTwv, iFZsE2REHEHL 2R, R20ACRLAEX S, BRKD
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bEWRaZEFTCIRTOHBHIE DWW TR MY EREEZ LM 5K
EXAfFoiz, ERBREMREL2LD, v vy —2F%H T 2HHE DK
SR LTCTIELS#BLTVEZ L BERINEED, £ 5A 0¥
HZfio CRBFOEAEMEICKEHEHICOD W CHBZIMEEZREHL 2,
ZTOMBEER2BICR LAz, £/, ROSBOHELZHENICET
BDICL—X—F ¥y =P LEZDHRK 14 TH 5,

X 14 26, K@ HRKEE & X CIEFICEERIZT <, Hki
R IZ D T 205 AR BT e e <, B &R IEE I v
EHIW X, REH@QOIEIKBEEE B RESHERANX -V REL S &P
bhehhor, CORTHBEBOMK v v ¥ — 13, HHEEE K R
BDT I VMBEFECINET S, HHLAZKEEOREIX 45 TH o720

LT, K@D EZ2HBHKRKRDP L EZLLONDIAMKIE 23% TH
o7z (28K 10), TOZ L ERFOPKREEL D D55 EEE & H
WrxnZeld—HL T2 EEF 25, M. Ky — 1T —H oK
WHEE BOKEDE, ERR2T7T I/ BIEETsEELZLNLTE D,
HRe vy =, BiKMEYE, TIOBE, X7FFPHCEET S
LEZLNT WS, B vy -k, SET7 I/ BICIEETILE

AbNTWwd, BB EHT I/ BMEEBCENTD, 7&K 3
VIBRT ARNRTIXVERED S TRICHET LT I JBAEL SR
INZliF, TITORBERVY I —ICXIHBL —EL %,

AE1Q@ (M) Tk, KHQ@LKDONT v 2 I KE WEA XA H
o 7228, BEBE, WWHRMEE, RUOUEH2AZTFTHVEERL Tk, C
ODHRHERBEEOE Kt v - RNETILEEZLNLTV I HESY
HAEmA Ay, IA Ty, BERBEECHY, Romyg P —fo =
s okEWICEG T AL B L, RitEFRIAHL T B, K
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@O ORGP (NE) oMo panEwkeE LTEMI Nz 2IER
BHCTH %,
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N
FB2BEECBVCILFHEYOMREE > CTHEILEZRORK
R i o w T, FEM a2 7o 2R, BHAOKE & IL2HK
DROPEFERKTICRERECE DL EPHL P E o T2,
AF@1F, Bzt A AT AV, ABELIFCEL, 20
fho REFKELE LTI Vva v, a7 B2 HENEELTY L,
¥, AMQo#HT I VBB, HROBEICHT2/EULETH
b, INXIVEER, TAXNIFvERY, SR ICEKRTEZT I/
BAFHZFCEHSGEENLT VR, £k, T2/ -1 %2RET 272000
BAx+ 2L, lE\H7I  BMBaEBIIMBICREBINI L E2ED I,
RE 2y — 2R IC ST, AP HBRKEE & T
BER 2S5 Wb 0D, ) RSP a7 MO EEEH>C B8R E T,
iz, RHQOOFR KD 1T, MEBEAEBCER T 2R 2% EIC
GURTQLEMHECPERRICKEREVAAON, HFBOBER P
MBI FLEOPDYVICT I TATE FOKREHRESCE LT V2
—VOHFEEHEO LR THI NN,

LLE DRt o R A 6, LA EHY) o 8E ik cfF 5 7z B i,

HFEOVRDRAKEZLRELR3 20ROl AEIZEL e 3
FHERCTCHomoTE R biERINAE, £/, TI /B2 EH

i)

Y

ErL, HROEBEED X 5 WA ToFKE & v X b,
BT THEZMA 5T 2H%E 2R o 2FHAEKE TH o 72 7] BEH: 25 7R &
I Nz,
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BAE2-1 m A2 miRkiT®@

1
0 I O

REHD-1 RE2-2 HT@

ZLE (g/100ml)

70 r
60

50 | e AHD1 wAFQ-2 wikt®

30

B (mg/100ml)

20
10

JIVE v AvoTIvE UrydB vIEYEE anNJB

M11. AP L MRTTQDH5A%I9H b A& FiEICEE N2 HIEEE (X ZKu—
LEFTIC X %) A #LEE, B. Z Ofth DA EREE
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#£15. KON OPTTD OHAMRIOHBED S A4 BFICEEN2 T IV BRIKUT 2
J WERENR (X 2R — LRTIC X 3)

Concentration (M)

Metabolite TR 122 ot

Alanin 14,032 12,165 11,946
Arginine 54 65 80
Asparagine 2,571 2,320 20
Aspartic acid 9,941 10,222 759
Cystein 135 N.D. 80
Glutamine 170 58 9.6
Glutamic acid 9,723 9,769 1,483
Glycine 13,009 12,425 7,441
Histidine 3,841 3,669 1,991
Isoleucine 5,345 4,869 3,033
Leucine 8,733 8,794 4,435
Lysine 4,904 5,577 3,571
Methionine 2,725 2,889 1,435
Phenylalanine 3,003 6,106 1,762
Prolin 5,437 5,128 3,110
Serin 6,845 6,149 3,011
Threonine 5,825 4915 2,946
Tryptophan 7.0 5.0 N.D.
Tyrosine 4,130 4,355 920
Valine 9,005 8,405 5,019
Citrulline 12 16 24
Creatine 1.5 N.D. N.D.
Creatinine 8.2 2.9 3.9
GABA 4,526 5,146 6,973
Homoserine 103 110 62
Hydroxyproline 12 12 6.8
Ornithine 1,305 1,996 1,155
S-Adenosylmethionine N.D. N.D. N.D.
f -Alanine 149 170 40
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/ BRHE RN (%)

il

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

mAla
mArg
M Asn
Asp
m Cys
mGln
mGlu
mGly
W His
mlle
Hleu
M Lys
m Met
= Phe
Pro
Ser
w Thr
mTrp
W Tyr
m Val

AREAD-1 AREAD-2 T2

12, REAQK TR DA% 199H H OfED A A ikt 7 3 7 Bt
(A 2K o —LErick )
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F16A. AFIOK OHIT@DHIAHZIOH b A4 FiFiciiiEnz<7F

& — 7 A RS v — 7 HifgEk
HMT DBt &4 - A 2-1 A 2-1

AED-1 AP 2-2 BT SR D)2 e
Ala-Asn, Asn-Ala, 4.2E-04 2.2E-03 N.D. 0.2 1<
Gly-GIn
Arg-Pro 4.8E-04 7.5E-04 N.D. 0.6 1<
Gly-Asn 5.6E-05 1.4E-04 N.D. 0.4 1<
Pro-Asn 2.3E-04 1.0E-03 N.D. 0.2 1<
Gly-Pro, Pro-Gly 1.3E-02 1.7E-02  3.7E-03 0.8 3.6
Pro-His 3.8E-04 3.7E-04  1.1E-04 1.0 3.4
His-Pro 5.3E-04 8.4E-04  2.0E-04 0.6 2.6
Pro-Asp 1.4E-03 1.7E-03  6.3E-04 0.8 2.2
Pro-Thr 5.1E-03 1.1E-02  2.8E-03 0.4 1.8
Pro-Val 2.6E-02 2.7E-02  1.4E-02 1.0 1.8
Pro-Ala 6.1E-03 2.0E-02  3.6E-03 0.3 1.7
Pro-Tyr 6.4E-04 1.2E-03  4.0E-04 0.5 1.6
Gly-Met, Met-Gly 1.1E-04 5.8E-04  7.1E-05 0.2 1.6
Pro-Ser 2.8E-03 9.3E-03  1.8E-03 0.3 1.6
Pro-GIn 1.1E-03 1.8E-03  7.4E-04 0.6 1.5
Val-Pro-Pro 2.5E-04 2.6E-04 1.7E-04 1.0 1.5
Ser-Tyr, Tyr-Ser 1.7E-04 6.1E-04  1.2E-04 0.3 1.4
Ile-Pro-Pro 1.6E-03 1.3E-03  1.2E-03 1.2 1.4
Arg-Gly, Gly-Arg N.D. 2.2E-04 N.D. <1 N.A.
Ala-Tyr, Phe-Ser, N.D. 5.3E-04 N.D. <1 N.A.
Tyr-Ala
Asn-Lys, Lys-Asn N.D. 1.6E-04 N.D. <1 N.A.
Asp-Asp N.D. 9.4E-05 N.D. <1 N.A.
Asp-His, His-Asp N.D. 1.9E-04 N.D. <1 N.A.
His-Gln N.D. 1.4E-04 N.D. <1 N.A.
His-Glu N.D. 6.9E-05 N.D. <1 N.A.
Ile-Arg_divalent N.D. 1.5E-04 N.D. <1 N.A.
Trp-Ser N.D. 2.1E-04 N.D. <1 N.A.
Lys-GIn N.D. 9.9E-05 N.D. <1 N.A.
Val-Arg_divalent N.D. 1.9E-04 N.D. <1 N.A.
Lys-Pro 9.2E-04 1.3E-03  6.8E-04 0.7 1.4
Ser-Gly 6.5E-04 5.3E-03  4.8E-04 0.12 1.3
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#16B. AR UHULRDHEALHEI99H b 5 H LiFICi & n -k~ 75 ¥

v — 7 xR v — 7 iR
HMT DB {t&#4 . KE2-1 KO-
w1 Aoz s SRS MY
Pro-Glu 9.6E-04 1.2E-03 7.5E-04 0.8 1.3
Ile-Asp, Leu-Asp 1.5E-04 2.9E-04 1.2E-04 0.5 1.3
Ala-Gln 8.7E-05 2.0E-04 7.2E-05 0.4 1.2
Pro-Ile, Pro-Leu 1.9E-02 3.5E-02 1.6E-02 0.5 1.2
Gly-His, His-Gly 5.4E-04 2.0E-03 4.8E-04 0.3 1.1
Ile-Ser, Ser-Ile, 4.2E-03 2.1E-02 4.2E-03 0.2 1.0
Ser-Leu, Thr-Val,
Val-Thr, Leu-Ser
Asn-Gly 1.2E-04 5.3E-04 1.2E-04 0.2 1.0
Ser-His 3.0E-04 1.9E-03 3.0E-04 0.2 1.0
Ala-Asp, Asp-Ala 4.7E-05 1.1E-03 5.3E-05 0.04 0.9
Ile-Tyr, Leu-Tyr, 1.5E-03 2.8E-03 1.7E-03 0.5 0.9
Tyr-Ile, Tyr-Leu
Gly-Phe, Phe-Gly 5.4E-04 2.0E-03 6.7E-04 0.3 0.8
Glu-Ser, Ser-Glu 8.4E-05 8.1E-04 1.1E-04 0.10 0.8
Gly-Gly 3.9E-04 2.2E-03 5.2E-04 0.2 0.7
Ser-Val, Val-Ser 7.1E-04 9.1E-03 1.0E-03 0.08 0.7
Ala-Ala 1.6E-03 2.4E-03 2.2E-03 0.7 0.7
Asn-Val, Val-Asn 3.4E-04 4.9E-04 5.1E-04 0.7 0.7
Gly-Val 5.2E-04 4.4E-03 8.2E-04 0.12 0.6
Tyr-Val, Val-Tyr 7.2E-04 1.6E-03 1.2E-03 0.4 0.6
Trp-lle, Trp-Leu 2.8E-04 6.5E-04 4.5E-04 0.4 0.6
Thr-Glu 1.1E-04 8.8E-04 1.8E-04 0.12 0.6
Asn-Ser 1.9E-04 6.6E-04 3.3E-04 0.3 0.6
Asn-Ile, Asn-Leu, 7.5E-05 9.2E-04 1.3E-04 0.08 0.6
Ile-Asn, Leu-Asn,
Val-Gln
Asn-Thr, Ser-Gln, 1.5E-04 2.2E-03 2.7E-04 0.07 0.6
Thr-Asn
Gly-Ala 3.5E-04 4.3E-03 7.3E-04 0.08 0.5
Trp-Val, Val-Trp 2.2E-04 7.5E-04 6.1E-04 0.3 0.4
Val-Asp 6.6E-05 7.7E-03 2.3E-04 0.009 0.3
Ala-Ser, Thr-Gly 6.5E-04 1.1E-02 2.4E-03 0.06 0.3
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v — 7 O IR v — 7 [HfE L

HMT DB{t &4 . AE@-1 KE@-1
Ala-Val, Ile-Gly, 3.5E-03 4.4E-02 1.3E-02 0.08 0.3
Leu-Gly, Val-Ala
His-Thr, Thr-His 4.2E-05 9.3E-04 1.9E-04 0.04 0.2
Glu-Ile, Glu-Leu, 1.2E-04 3.4E-03 5.6E-04 0.03 0.2
Ile-Glu, Leu-Glu
Leu-His 1.0E-04 2.8E-03 5.5E-04 0.04 0.2
Asn-Ile, Asn-Leu, Ile-Asn, 4.6E-04 6.9E-03 2.6E-03 0.07 0.2
Leu-Asn,
Val-Gln
Leu-Ile, Leu-Leu 3.0E-04 8.9E-03 1.9E-03 0.03 0.2
Ile-Gln, Leu-Gln 1.6E-04 5.7E-03 1.1E-03 0.03 0.14
Ile-Ala, Leu-Ala 3.1E-04 9.5E-03 2.5E-03 0.03 0.12
Ile-Val 1.0E-03 1.5E-02 8.7E-03 0.07 0.12
Ile-Thr, Thr-Ile, 5.5E-04 1.6E-02 5.2E-03 0.03 0.11
Thr-Leu, Leu-Thr
Asp-lle, Asp-Leu 8.4E-05 1.0E-02 1.4E-03 0.008 0.06
Val-His N.D. 1.4E-03 2.9E-04 <1 <1
Val-Lys N.D. 7.6E-04 2.7E-04 <1 <1
Tyr-Gln N.D. 1.2E-04 8.4E-05 <1 <1
Thr-Asp, Asp-Thr N.D. 1.9E-03 1.9E-04 <1 <1
Ser-Ser N.D. 2.1E-03 2.0E-04 <1 <1
Lys-Ser, Ser-Lys N.D. 5.7E-04 6.7E-05 <1 <1
Phe-Val N.D. 1.0E-03 7.5E-04 <1 <1
Lys-Ala N.D. 2.4E-04 1.3E-04 <1 <1
Gly-Lys, Lys-Gly N.D. 8.8E-04 1.8E-04 <1 <1
Gly-Tyr N.D. 1.1E-03 1.7E-04 <1 <1
Asp-Ser, Ser-Asp N.D. 1.0E-03 6.4E-05 <1 <1
GIn-Thr, Thr-GIn N.D. 1.5E-03 4.4E-04 <1 <1
Glu-Lys, Lys-Glu N.D. 9.6E-05 6.6E-05 <1 <1
Ala-Tyr, Phe-Ser, N.D. 3.2E-04 8.1E-05 <1 <1
Tyr-Ala
Asn-Val, Val-Asn N.D. 1.0E-03 1.5E-04 <1 <1
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KITA. KFQ-1 R OARHD-2 TR & 17 23T TR & iz b o 7ML &9

WL A PubChem e DR
S (=] — - -
Glucose 6-phosphate 5958 1.7E-03 1.3E-04 N.D. 13 1<
Kojic acid 3840 2.1E-03 4.2E-04 N.D. 5.0 1<
Ergothioneine 3037043  3.2E-04 1.5E-04 N.D. 2.2 1<
2,4-Diaminobutyric acid 134490 4.9E-04 2.5E-04 N.D. 2.0 1<
Muscimol 4266 5.1E-04 2.6E-04 N.D. 2.0 1<
Eﬂ(‘;“;egf“mamme " 440272 37B-05  22E05 N 1.7 1<
Glycerol 2-phosphate 2526 1.8E-04 1.1E-04 N.D. 1.7 1<
Sorbitol 6-phosphate 152306 1.7E-04 1.1E-04 N.D. 1.5 1<
Tryptophane 1148 3.7E-04 2.7E-04 N.D. 1.4 1<
Azelaic acid 2266 6.9E-05 5.2E-05 N.D. 1.3 1<
Penicillamine 5852 2.8E-04 2.2E-04 N.D. 1.3 1<
Tropine 8424 8.5E-05 8.1E-05 N.D. 1.0 1<
Tartaric acid 444305 2.3E-04 2.2E-04 N.D. 1.0 1<
Glucaric acid 33037 1.1E-04 1.1E-04 N.D. 1.0 1<
myo-Inositol 2-phosphate 160886 2.1E-04 2.1E-04 N.D. 1.0 1<
Vanillic acid 8468 5.2E-05 5.3E-05 N.D. 1.0 1<
Trimethylamine N-oxide 1145 1.7E-04 1.9E-04 N.D. 0.9 1<
Pyridoxine 1054 9.1E-05 1.0E-04 N.D. 0.9 1<
Ophthalmic acid 7018721 1.9E-04 2.2E-04 N.D. 0.9 1<
Glycerol 3-phosphate 439162 9.8E-04 1.2E-03 N.D. 0.9 1<
Arg-Pro 4.8E-04 7.5E-04 N.D. 0.6 1<
Thiamine 1130 5.1E-05 1.0E-04 N.D. 0.5 1<
Gly-Asn 5.6E-05 1.4E-04 N.D. 0.4 1<
Pro-Asn 2.3E-04 1.0E-03 N.D. 0.2 1<
Ala-Asn

Asn-Ala 4.2E-04 2.2E-03 N.D. 0.2 1<
Gly-Gln

Pyruvic acid 1060 7.5E-04 4.5E-03 N.D. 0.2 1<
Citric acid 311 1.1E-03 8.4E-03 N.D. 0.13 1<
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PubCh RO & — 7 Tk v — 7 ittt
IR LA o Lo AEIR-1 AIR-1
cp gpe Awee e ARol A

Asparagine 236 7.8E-02 7.1E-02  6.0E-04 1.1 131
Dyphylline 3182 1.2E-02 1.6E-02  3.8E-04 0.8 33
Glutamine 738 5.7E-03 2.0E-03  3.2E-04 2.9 18
Aspartic acid 424 3.5E-01 3.6E-01  2.7E-02 1.0 13
Mevalonic acid 134965 1.2E-03 9.6E-04  1.1E-04 1.2 11
5-Aminovaleric acid 138 9.0E-02 1.5E-02  9.3E-03 6.0 9.6
Lactic acid 612 9.3E-02 4.0E-02  1.2E-02 2.3 7.9
2-Hydroxybutyric acid 440864 3.5E-03 3.5E-03 4.5E-04 1.0 7.7
Gluconic acid 10690 2.2E-02 4.0E-02  3.2E-03 0.6 6.9
Glutamic acid 611 3.2E-01 3.2E-01  4.9E-02 1.0 6.6
Glycerol 753 8.3E-02 7.7E-02  1.3E-02 1.1 6.4
Gluconolactone 7027 9.3E-03 1.7E-02  1.5E-03 0.5 6.1
5-Oxoproline 7405 1.7E-01 1.4E-01  2.8E-02 1.2 6.0
Threonic acid 5460407  2.1E-03 1.8E-03  3.8E-04 1.2 5.6
O-Succinylhomoserine 439406 1.3E-03 1.0E-03  2.5E-04 1.3 5.4
j;ﬁfmmld"b“‘amlc 18189 14E-03  9.3E-04 26E-04 15 5.2
g:ﬁﬁﬁgﬁﬁg‘ﬁ:&gad 6119  1.3E-02  1.6E-02 27E-03 0.8 5.0
Quinic acid 6657 6.6E-04 5.8E-04  1.4E-04 1.1 4.7
Tyrosine 6508 2.0E-01 2.1E-01  4.4E-02 0.9 4.5
3-Aminopropane-1,2-diol 1153 1.3E-03 2.1E-03  2.8E-04 0.6 4.5
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K18, AFQDMERTHR OWEHET I 7 BB NERET I BRAK

VWA

WegfE7 < 7 1 (mg/100ml)

(F v a WIFAHK%)

A
I A FENNEA IMENER
Asp 4.9 (8.4) 22.0 (4.4) 110.0 (9.2) 170.0 (9.4)
Glu 5187 300G  1300(10.9)  200.0 (11.1)
Asn 1.3(2.2) 0.5 (0.1) 22.0 (1.8) 33.0 (1.8)
Ser 2.9 (5.0 32.0 (6.3) 79.0 (6.6) 120.0 (6.6)
Gln <0.1(<0.2) <0.1(<0.1) 0.2 (<0.1) 0.5 (<0.1)
His 0.8 (1.3) 2.8 (0.6) 38.0 (3.2) 58.0 (32)
Gly 0.3 (0.5) 41.0 (8.1) 79.0 (6.6) 120.0 (6.6)
Thr 1.6 (2.8) 28.0 (5.5) 57.0 (4.8) 86.0 (4.8)
Arg 7.8 (13.4) 3.4 (0.7) 24.0 (2.0) 37.0 (20)
Ala 5 (8.8) 99 (19.6) 160 (13.4) 240 (13.3)
Tyr 3.3 (5.7) 4.8 (1.0) 35.0 (2.9) 54.0 (3.0)
Cys-Cys  <0.1(<0.2) <0.1(<0.1) <0.1(<0.1) <0.1(<0.1)
Val 3.1 (5.3) 53.0 (10.5) 110.0 (9.2) 160.0 (8.8)
Met 0.7 (1.1) 12.0 (2.4) 28.0 (2.3) 43.0 (2.4)
Trp 0.2 (0.4) 0.8 (0.2) 0.4 (<0.1) 0.4 (<0.1)
Phe 3.2 (5.5) 17.0 (3.4) 14.0 (1.2) 22.0 (1.2)
Ile 2.5 (4.3) 42.0 (8.3) 75.0 (6.3) 110.0 (6.1)
Leu 5.9 (10.1) 60.0 (11.9) 120.0 (10.0) 180.0 (10.0)
Lys 3.1 (5.3) 32.0 (6.3) 53.0 (4.3) 81.0 (4.5)
Pro 6.5 (11.2) 25.0 (5.0) 61.0 (5.1) 95.0 (5.3)
A&t 58 (100)* 505 (100)* 1196 (100)** 1810 (100)**

*Gln 2 I"Cys-Cys & &\ 72 &gl
*Cys-Cys %z [\ 7= &5t
OPA/FMOC HPLCHEIC & » CTHi L 72,

104



Isoamyl alcohol

v
Ethy! acetate
scoonne Amyl a'#:etate -
— ¥ Ethanol N .
N0 v L Acetic acid 22No.1416
2sooouon , Isobutyl Icohol v
aonaon f % Pr?panol 1,3-dimethyl ester
100000 | ﬂ | 1-Propy|a| oWoI “ ‘ Butanedioic acid, dimeyhtl ester
| v Phenylethyl alcohol
ol Acetaldehyd v ‘v] ( JO N ylethy
5000000-] i ‘ 1 | \\
V »/\ } ] ,’1‘ ! A‘ JL LIl @jp i ,_kum];“m‘\mmmmmgm SU—
40 25 50 15 100 125 | 150 175 200 225 250 275 300 325
304 I
’ ( 2=2No0.1417
| ]
104 i |
f\ J ’ i ! L ” AV I\ [ _
30000000 .
- ’ | 52No0.1418
20000000-] ’J'/ [ ‘ ‘\
/ \
15000000 \ { 4 }
10000000 ‘ ’ "‘ ‘ l ) f
5000000 '\ | J | t '
I SR S0 I I SO U O S —
35000000~ 25 Q 15 100 125 150 175 200 225 250 2715 300 325
—=
A 25No0.1419
15000000 // " r
10000000 }‘ ( ‘ “
5000000 ‘ f ‘ 1\ ! K
“““ ,‘\k‘ | ‘ | ,\‘ Ll SN | AP OV S S JW”L“ e
25 50 75 10.0 125 150 175 200 225 250 275 300 325
Acetic acid
h 4
30000000 T N
25000000 i}i ﬁ@ P;CetOJn\
= |
20000000 ” ‘\ \‘ EE%J{—NO.].
15000000-] ( ’ ‘
! | |
10000000 \ I r (
5000000-| { \ [\ Y ’ } A
L }\»\ fis s ‘ \ J‘ ﬂ p— NWL i ‘L Jm—rﬂur_m’ T Mm)ﬁ-lmmmm
25 50 s 100 12 " o 25 s ns a0 325
30000000 .
25000000 ’ \\
= |
20000000-] \ 1 \ EE%J{'NO 2
| |
15000000 (W ‘ ‘
i
10000000-| | ‘
5000000 ‘\ J f J ) N \ ﬂ } A
o m, | . s e L ‘
25 50 Ts 100 125 "0 25 7s 300 a5
30000000
25000000 J . \\‘
= oo
20000000-] 4 J‘ ” | EE%?NO..?»
/ |
15000000 ( ‘ ‘
\ | | |
10000000-| I P { “
| \ }
5000000 | f \ i
e i ) et o Mo )~ It ) I /\J J‘m’ W R —
T T T s 125 T w0 "us "0 75 300 as

[X]13.

A5 L OIRTODOGC/MSHITIck 2 7 a~ b 75 A

105




#19. ARHDF X PRI DA% TI99H b 5 A DFELRK ST

TN R (ug/g)* _

BN O oty
TEFTATE R 130.5+3.2 57.93+12.45
kg 5 v 49.31+8.32 458.5+128.7
I-7apEeATira—iu 47.45+18.99 3.92+0.44
AV TFATAI—L 5.25+0.70 7.97+0.75
AVTIATAa—L 9.94+1.54 3.41+0.36
T4V 15.47+4.87 46.81+4.90

P EARHERGE, *n=4, ***n=3

106



FR20A. THHCKRERICNTS 2 REHQ DR  (HHEINRAL)

Ukt 73 U S 30 R U - G =17 S =1 S ol S S =1 =4
K IE 8.79 3.32 0.37 281 -81 035 05 -0.55
PN ) 2.79 2.25 1.53 -0.23  -3.65 0.28 0.28 0.15
AEA (E) 3.31 3.54 2.07 -0.61 -1.97 05 0.41 -0.35
TRoFMHEREE  -13= = = = 6= = = =
BEREREAS R O O O O O O O O
Wk D A M4 7 ik 5 O O O O O O O O
F20B. THHBCKEEICN T 2 REHQ DD 2 (HifEZE 5 iE)
Uk MRk SEDRMERR MRURBEC Buk O HERR EBR Mk Bka s
Dl &N 0 0 0 0 0 0
PN -6 -1.07 1.16 2.58 445  -0.07 -0.22 0.7
ENCE(OI0)]IEY) -5.48 0.22 1.7 2.2 6.13 0.15  -0.09 0.2
(7S
10
EL = 5 kML
[ >N
ek < 10 S AL
- , e T K EE
.E =
B AEAD
AREANNER
18k

P14, HBCKEEICN 3 2 LA (KFIQ2) DM (ifd 27 H)
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H3IBEICEWT, ILAPEICKB I T EFo &L IC X -
Tld, OB ZMD P RELSERIEFLRZ2 e brol, 8
ROBEFBEEL 2 ER L T2, ILFMHIcIE, AAMoMm% % Eihe L
AP O b T WA REES R R X N7 B L LR 133t
CHBYEET 22, BEROHEICEFEVDZH Y, BFBIIHBMNWAERD b
ZMUECTH LI L CHAMBIIEKROD 2BMMAEMBERELFED L D
nNTwz %, ¥/, ARoBEEEF, AWK BEEORBICN X CRHE
MR OB ZECGOoN P, ILF M OoEE R CIIARKRE & B O R
BELEEY) CH b2, FEIET/RLAZBAY, B UINICH T I /B
PERKFTICKRELRE D 07, 2070, ILFHICEoN Tk
et hrtfio 7z EIE, HRODIDLEIHKLEFILBRESCRL - T

WwhEFE2ZbLbiLS,
HRicswTlR,Bo2F V2 ) — A2 bEBERCIIELRD
Wele % ER5r & 3 2 R ARE L I T2 80, Z g R
D# 2z )T, BBWRFRE =K (Vinegar) & O TH 2 25, EERICIZ
BolfwERMRLEYRSI - LI AREVWD2BY, BRHICETHL
5HEERIT, ko = vk, ik, Vvl a7, HAK
nELEEKTH B,

HRATI, ikroFPWICHEoRBEICOWTORBRE S5, #i
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2, BAK%RE Yo [z off] co Mo X EMI L] PEATE
TolfEolfici, LxowidbluvnT] REoi#lrbix, B
KO LHEOHEICODVWTIHATHo LA b. I LICAHE
HoViCkeT, [xofld, RWlo X 5T, REIHCTEZR ]
LHSTe T oREL [hREEHOD LR C, BE,
TARBH B eHErNTEY, GRIPHOMIREAOR TH > 72 C
LR B
AOETIMEREIEL 2o HABEO h b EIHARDOE KL
LTfbnT&ha, ~RICHMICH T 2B BRI, REICE
WTHLS 2 OHMMHAINTELZ, PI2IE, REETXLSTCZ2HRITIARED
BEoEome, MifrlrorL X vehl, H 2o BoB%k2%
FIRLCw 2 HEBERELSFET S 9, zohTd, 2viE, R
RCE KRB R SICTLINLTnwRI L2, H< 202 8HETH 2
e br b, mYIBAORERE LT, KL AE —HHICETA
ATHBAEBI 22 AT L] BT LOoXKFELEDL TS, 20
%, AMAEBIEIRDLDVIC, W ITHICHEZESE DS TN
FF 2RI L]LLEON2RBERMBEINL S, 2D, {LFHh
HicRBRClEHE A ZHEERS SO b3 X5ickY, MEF%
o TWAICEYVHFER T —~BP oL, TLOEEEZAL S LRT
LEMFIEN2BFZ2R/MLTCO2L 23T LI, FLAVRER (R FE
i) REABAEBICL 2T LOELRE T o T e Abr» L, R

R, RFEZHME LEAREICX 2AMRAER,2 > BHFEORRWK Z KD
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) 7D DR IC X 2 BF A ~DOMIRAER RN TH 5 &b~
TWw 3 3,

AVOEFEIE ML) cvwbhd k5, YRRrB®RI2ET
NIFEEE R LT ABEREZ LN L, LY HILIAT % Tk
AMABCHELNIHNT LEETH 720 2 ehb, ABOKIZ
PHROANLZICE o THIRADD 2K THoTHS S LEBRIN
5, Lo T, AMOBWKEZ TR & L 2dKE 28 &, BRI
fioTwTOAEREREREVWEREDbLDN S,

M R o B, FIREEO RN % K A, BEINEHEF o B & 4 &b
B -BECh b, PIREEIX, INIKBEICEKRZEELZD b THE
LFWICEML T, 2FICHEBEHRAICL > THELZHRL 72
LA, SECOHEROFEEERR» o E EfMikiiznTL F o

7z

Y

L2y, REFFECiInhTwaY, 2F 0, L4 O HFEE XY KD
— R AaBEICL b D TH oD, KoMK LERIRELERS T
W e, PHROMAAMEBROECTH-LLEZOLN S,

f 38 I FIAT & N7z S MEFE 286 F Vi, YD BFED Y
E BRI Twd, 2odic, HERED 0.5%BREE LK<, RiE
FRDOEMEA 1.5% U EemwRHEL 1 iAo d, o 11 HO&
BEx, HEEMPRBO KT o2 50Tk, BEEZ KD &+ 2 B
THHI PP, 2oL &b IT AR T4 D KEE

BEWEINTVB L F, YU FERBATROREAFEL T
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LERLTCWS, COREAEBMPAMBA»IIAHTH 22, F2ERV
B3 ETARXRALBEY, ILFHEYICEKB S T2 EFRLEE OB
2 OILFHHICIABEBY O Ehe T2 ABAERY LI LCESL
NTwAEAEESZ 20022820, 2 0WHKEHONHEAEREDE D
ABE TR CTCH oA EELrEWEEDNE, 20, P & BT
FHECTRAMOBESELNL T W2, HBEMICIZIELAEEEZHL
Il HERBELTCWE EEZLN S,

L2 L, Al EB%Ro TR T 2HERRBIcE X b Tw
TehiconTid, Pl Ao nizdAHTDH %,
ZITCARECTH ILFMICHEELZLEEZ LN S C ORI,
EERICHEE LTHBICEbR T w22 EET37-200FREE 2
ZERHEHMELT, B 3 BECTHEL AR KCARAE % F o 72K
BMoOBRMWBELZFAZ, £/, RO MBAFARK M BT
DR REERE T L0, KHFEZMEA L 2B 0 B E o2k~

WA FCORMDO /v 2 I vBROMIICD W T b <7,
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2 KBTI

QE[

HREREM X, EEEERY et 2R T 2ER - FEFICHT

ZMBERES] ORBE2EHTCITo77-, (KAEFES 2114)

2 -1—-1 %7 —

ME, FE, h#, RERNMEL, &85 R R % ok 2
T 19X N RICERIMEZIT o2, X2 7 —DHEMPE ONRITU
TO®EY TH D,

KESH 34, HA 24, HEHRM 3L, KERME 14, 7L v F 2
%, HEY LY T 14, hHESY, BEEE 24

2—-1-2 [
P EYEE s CH/EL AR EZ AL LAEELE LT, 5H
SHEOAWNQOZMM Lz HNRoWEL L, filCkIE(T Y H v i)

ZFH w7z,

2 —1—3 R pHma
Bz odb o, FEFWE & LTI BEKR OCEERM, FERIBEE L LT L
R VI EADORER Y ZFFMli AR & Lz R Z Iz LTI
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it L 7z,
Ol EFOR N

R @D, Atk 199 Ho b A2 A% 5 L CiEEICL 2 BiG % H
Wi, BRI bmx 3, 2o T EFEHL 2,
@ WY W

fit 45 ml, i 15 ml, ¥ X 3 g z/NicHbETRITH T, W
L2k TALTHEL L,
(3 Mf Bk g

PR EHKIG 60 g, WHE/NE L 1, RUEE 30 ml Z2/hiiTADE T,
FARKTHSH S X TR 2,
@9 LK

K 400 ml &K 15% 3 L o K MIE THREK L 7= %, BE 40 mlic /b &
C1/2 (1.5g) z&E» LzdbozMa<cekzRBREAbE, HETH
TL 7%,
OWX X RO

XA (50g) WhELY Y, WEEZIRY, 77 vilLo7 74
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Summary

Study of vinegar in the Edo period

Abstract

The descriptions of vinegar dishes and vinegar production were extracted from Edo period
books, and characteristics of the vinegar were examined by conducting an Edo period vinegar
reproduction experiment. As a result, it was inferred that lactic acid fermented liquid, which
was mainly acidified by lactic acid, was produced by the rice vinegar production method in the
Edo period, and was used as vinegar for various dishes. This suggests that vinegar in the Edo
period had a markedly different flavor from modern vinegar. The results of this paper provide

a new perspective on the history of vinegar in Japan.

Vinegar is an indispensable seasoning in Japanese cuisine, along with soy sauce, miso, mirin,
and sake. Although vinegar has played an important role in the development of Japanese
cuisine, there has been little research on vinegar-brewing during the Edo period. This study
investigated the use of vinegar at that time through the writings of the Edo period, and

attempted to reproduce Edo-style vinegar in order to understand its particular characteristics.

1. How vinegar was used in cooking books of the Edo period

I surveyed cookbooks published in the Edo period (1603-1868) and summarized the use of
vinegar as a seasoning in Edo cuisine. Identifying dishes using vinegar across 33 cookbooks
published in the Edo period, I found vinegar appearing in a total of 1371 instances, which was
slightly more than that of soy sauce (1317). In the early Edo period alone, vinegar was
mentioned 1.5 times more than that of shoyu. In terms of the number of times of vinegar being
mentioned by cuisine, "Namasu" and "Sashimi" accounted for 602 and 170 occurrences,
respectively, accounting for 56.3% of the total, indicating that vinegar was often used in dishes
with raw fish. Vinegar was often combined with spices, ingredients, and other seasonings, and
122 types of vinegar were found, 61 of which were used as vinegared miso. Another

characteristic use of vinegar in the Edo period was a dish with heating and one of the
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representative dishes was Suiri. This cooking method has a long history, and was used from the
Muromachi period to the Edo period. Suiri was mainly cooked as a simmer, but there were two
ways to cook it: one was to add vinegar before simmering, and the other was to add vinegar
after simmering. In addition to Suiri, other methods of cooking with vinegar included pouring
hot vinegar over raw meat or fish.

My survey suggests that the use of vinegar for cooking, which is rare in modern Japanese

cuisine, may have been common in the Edo period.

2. Reproduction of Edo period vinegar

Thirty-three rice vinegar production methods were extracted from 16 books of the Edo
period and earlier, and the raw water ratio blending, brewing time, brewing period, additives
and sub-materials, and brewing containers were arranged to compare the Edo and modern
vinegar production methods. The modern vinegar production method is the method used by
Sakamoto Jozo Co., Ltd., which was founded in the late Edo period, and continues to produce
pot vinegar using traditional methods.

The rice vinegar production method in the Edo period was characterized by a remarkably
lower water: materials ratio compared with taht employed in the modern period. Furthermore,
vinegar production was restricted to summer season, and required a short preparation period of
approximately one week to one month.

The reproduction of vinegar using the method described in the Edo period books was
conducted at Sakamoto Brewery Co. Four vinegar production methods with different water:
materials ratios were used: Honchoshokkan , Wakansansaizue, Bankinsugiwaibukuro,
Kokubyakuseimishu. As a result, acetic acid fermentation was observed after 30 days in the
preparation of WakanSanzaizue, where the water ratio was about 300%, as in the modern
method. In the case of Honchoshokkan, Kokubyakuseimishu, which have water:materials ratio
of 100 to 250%, lactic acid fermentation produced 1 to 2 g/100 ml of lactic acid in the early
stage of brewing, and the ethanol content increased to as 9 to 13 g/100 ml during the initial
stage of preparation., but acetic acid fermentation was not observed. Bacterial flora analysis of
the mash at 199 days after brewing showed that acetic acid bacteria and lactobacilli were the
predominant bacteria in the mash brewed with the modern brewing method. In contrast, no
acetic acid bacteria were detected in the preparation of this Honchoshokkan method.

The production of rice vinegar at the water: materials ratio of this Honchoshokkan, was

139



confirmed by a laboratory scale brewing test. Acetobacter pasteurianus, which was isolated
from Sakamoto Brewery's vinegar mash, was added at the time of brewing, and brewed in a 1L
polyethylene container. As a result, acetic acid fermentation was observed in the mash of
Sakamoto Brewery's water ratio, as in the case of pot production, while lactic acid fermentation
and ethanol fermentation were observed in the mash of Honchoshokkan's water ratio, but acetic
acid fermentation did not occur. In the rice vinegar production method described in the Edo
period books, stable acetic acid fermentation was considered to be difficult because of the high
ethanol concentration at the end of the initial lactic acid fermentation. This suggests that through
the Edo period, the fermented lactic acid products containing 1-2 g/100ml lactic acid were

obtained via vinegar production method and used as vinegar.

3. Component characteristics of vinegar in the Edo period

Metabolome analysis was performed on the supernatant of the vinegar mash produced 199
days after the preparation of the lactic acid vinegar (Honchoshokkann vinegar) and the
Sakamoto vinegar (present day vinegar) produced by the modern production method in the
experiment of vinegar production in the Edo period. Of the 412 compounds detected, 13
compounds, including lactic acid and amino acids, were significantly higher in Honcho vinegar.
But some compounds, including mainly dipeptides, were significantly lower in Honcho
vinegar.

The aroma components of Honcho vinegar and modern vinegar were analyzed and
compared by GC-MS. Honcho vinegar tended to have less ethyl acetate and acetoin, and more
acetaldehyde and 1-propanol. All these components are known to be related to the growth of
acetic acid bacteria, and it was confirmed that the aroma components of Honcho vinegar, in
which no acetic acid fermentation was observed, differed greatly from those of modern vinegar.

To evaluate the taste of Honchoshokkan vinegar objectively, I measured the taste using a
taste sensor. As a result, the following flavours were detected in Honcho vinegar and heated
Honcho vinegar: sourness, bitterness, astringent stimulation, umami, saltiness, bitterness, and
umami richness. Salty, bitter, astringent, and full flavours were stronger in Honcho vinegar than
in commercial rice vinegar, and they were further strengthened by heating.

The total free amino acid content of Honcho vinegar was almost twice that of black vinegar.
Furthermore, the total free amino acid content increased by about 1.5 times when the ethanol

was removed by heating Honcho vinegar.
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4. Seasoning Characteristics of Vinegar in the Edo Period

The taste and aroma of Honcho Vinegar and dishes seasoned with Honcho Vinegar were
evaluated by 19 professional Japanese, Western, and Chinese cooks using commercial rice
vinegar as a control. The results showed that Honcho vinegar itself was less acidic than rice
vinegar, and had a strong grain and alcohol aroma. However, the sourness and the stimulus of
the dish of fried chicken with vinegar (Suiri) were evaluated to be stronger when seasoned with
Honcho vinegar. When 100 ml of Honcho vinegar was heated for 8 minutes, about 10% of the
ethanol was removed, and the water evaporated, concentrating the components, and increasing
the acidity to the same level as that of Sakamoto vinegar. This may be because the acidity of
this vinegar is mainly due to lactic acid, which is non-volatile, suggesting that such lactic acid

fermentation products were used as vinegar for cooking in the Edo period.
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