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Hil

WREPEARASFEABRES . RRSPRIEE. FEEEYRMER. B TEERRE
BHER. BEY4E (FREAL). FEEN. RERTFMHEHEHR. SRAENBE, RS
REEN TSN ESE=SHE, XPFERFHNNEFSNE, FERTHRELY
FEARABERTIBE, FEAEYH AR (Environmental Biotechnology) & 20 X X BE R K —
MTHAREY IR SAR TRBES AN X ¥R, BRFEEYHA¥S (ISEB) A
B, FEEPHERREFL ., MAMAYEYREETHRIE (28, K, 25) HHERH
FERGHERETIR (BESENMTHEAMTFELRER),

ML EH, FEAGFHHNEERNTEMNE, —BRATFHELRYELEHG. 45F
BEHENCEMBRNERS, MAEREN. CYREEENAEYRAE, DERFEEHE
REMBEHF, XMATUAKRBOAREERENS; —BEFATHE. AR THRREEH
M E. HESWARSPFAERNYIR, WMIFRMAEYSR . AR . 4 YR
EYEENS, BREAMERBITFISERQRRABRHAERFMERNOMHRRE, HEXYHF
BAHBAETSHARTRENBHBENTEN., ERETEARERGHHBRFHR
BREMERLE, ZEINRANEAER, FESABCEEEREAT A TEHOTRR
R, £ BhxBMAEAGHEAAERE, NANRARAGROAEHRT T SEHER. EEAR
WA= S FEH#TTHEAER, MARE THE—-SHRM TR E, & BN R
B, Hrial T XEEARMESELANRE. BERNEEL, URERETREFH
Z2YH, FERXFHRNENEEZE, BAEFANANTERTUE—EBE LHTEN
G, EEFEAPE RIFORIEEMBAE . BRBONAEMIRE, fiEFUT
ZHSEME.

SERBRETMNIAE:. T (B_F), #xit B=ZE), KX (BAE), kF
BRI ETBREL. IEXY¥ (REBRLKYE) £ TE¥%EAH NSRRI M
#£5, BRBFERRESHEL. LR ESTROER. W, FELBIITHERRER
EHURHF . B RBHESH R,

REEENEAEEABPEEREME. SBREMMTEE, Bd THREREHBRNE SN
AR HNGTX 2R, EEAFX—-FHNBIRREIRK, BPURSE#HR. £XB
#, NHEH

L E X
2002.1



B R E

ABEBEAGTHREAFHHOWAIFTEONE, —RATISRGELEH N, X FE
HENCHEMBNEAR, NTRREN. SWXAESEAANEYRAS, URREFEA
FRERAL, KAEATBRKEOCRRSEMAE; —REATHE. AATFHREREEHMK
#, KESUARRFEFROWE, WFEMHEHN . FRABRNS ., E9RERNEY
RERN%.

EHRRRNSRRA SR EE T BT TRARAMR, ST XL AR5k
MRE. BERMARN, MARHTH#E - SHRN T L AN HUREARAETRETHE
Tk, MTREREMNOETSRATABEYTIR. FETE, AETERINTRES
FEHEMA, B, ARESAEZEFRFRAEINTERTRERA A RSB ISR
MAEXDIR, B—FR% T2 HENAHFIRSES.
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Bk B AU SR AR

F—2 RILRMAE™S5MH

gF—N H &

RARMTHAIT BT 20 #4230 £, FLES TIAE¥EK Carothers I RAR
HE R IRE, BB aNEAYS TFERK, h¥ERE, IHEHARFX,

1944 %€, Filachiene 7E Hovey. Hodgins & Begji F i 2R E, W YN ERIBROEESF
EHFTRENER, HRIANREY» TRIIEMK,

1954 4E, DuPont AR RAFHMNEATEHESL RS TEORIR, HNERGLEH
HTEH, BhFURAMNEEBAMRN AT, RIBRAKREEHALHAEN B

1962 4, %M Cyanamind AR X HARILRF RO TREESL, RRTUERAZK
HEAHESKRFTAENTENE, HRESYIR. Rk, KBMEXENRKNDT.

20 42 70 £, BHBMEAKANSLABEMIBEFYNEERZ2SEBRHBHIL, 1987
4, Leenslag ERAMERG HEMAR, HELR T TRENRAK. & 20 4 70 ~80 4
R, BXARBSYHNESHE . SHAERAORRAE TRAER. ATRXEHE, UEA
BMAEBMEREROEERE, 618 BRIANITTAFFGREARIRAE = BAR KRR
BB

20 42 90 ER LIS, B TR EHFAEMERE, AMTEELEPERLIBO TR
FiE, EEHTEAEFREMT T Z68%H, X—MHBMFREEER, HRET —ENR
oM 20 1290 ERES, HEHH EHSERT SHESHRILMBIE, X THIHE
B, %7 Cargill Dow AR M BB ANBARNIEREAETHERSHCRAILR, HFR
AES5BRERADESWEES,

EAMB TRE 5L YRR BB R R Jepi R B R P —F, BEMAS
EERFEFRERISRGEEMEZ —, BABREURS. BESHER, RBHEILR,
HE RS RYBS TR, REYBRBEMRPEAERRITBREMI—

HFUAMAEE— N BREM—%RE (HOCH(CH;)COOH), Wiy, & LA T 348 L
BEERLRES FROEE, Carother WATHIMI AL/ LT —TERBATERSYNHL
%, B—SEORFROIR-BER—RXE, FRENTPK, EEZS, ALHEX
ERAEEFABRSREEELRABATREAER. EXEBTENRAEKN, TUERE
AFAESTROEREY.

ABMEEE LB RIS FZ—, AR RSN BN TR &M LAFH
tk, MEBSRAARSRHEBSANESYRETEY, i AAEE AR K Y E ML
PR,

TR B TS S, AT R R R B AT R . RS R
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BTAaFERKHBKYE, EXRRPEEEER. EL L, B2ERIMTEREOER . B
. Rttt BETE, HE, Z25BHEYNRR—- N TENAEREZ,

5@ EREEAR, RFELEFEANERA, nEEROERAEME. RN, ERY
G, UEBRTBARAGEREANTFREMNFEMFEHAN. ATHEXETHEOMAFTRK, JLREEH
EEHANABF A,

BTTAW ARWAEYS
—. ARMSENEMLEMREYE

1. 5%

F.8 (2-hydroxypropanoic acid) B RBAEFTRKFEH FTILFM, Scheele 72 1780 MR
R EE THMBE, Pasteur RILXSHAEYREMFRNFER, M 1881 £ H, 8K
ERBEATF T LA TR, 5. WEMAR, % 20 #42 50~60 R, ARRENEA
BERERIRAHE, BE, RIOEENLRTHRERAZE TREARSTILREN T
BE o
COOH 2. AmRERE

H_‘C_OH HO——(ll—H AMAEFMIEEFHE, WE 1-2-1 fiR, L(+) B2

e (|:H3 WEEETHASIY S, BESHEAGKRK, EHE T,

D (-)-Am L(+) 3B L(+)MD(-) BEHFE, EREBNAR™Y, ANER

WEE, FBA NADY WHE &, RN E L NAD' i

BI2L AMBTRIRE AR, A LA 4 K NAD' B
AWM AR, R4 NADH, MEK.

AMENTERBEES VAR KR (homefermetative) F5F E X ¥ (heterofermen-
tative) FER4, BAERBREINAE 1-2-2 B,

/ -
1,6- AR S 6-&L§ﬁ 6 BEIE E HE
ZBRG + 4 R T 6- B FNR
5
B Bk % S-ELREEE+ CO,
o &
3- +
M&WA@P :amg’% FHBAE 3 ﬁ/@@ R
F:mv N~+M%::i é;ﬂp
msz ﬁl@ [
0. Zm im 1% ZRZ#E)
BREREER &2 6B ERRRE
[ 3.3
(FIRUARE) (RAERE)

B 122 AMETPCHEABRNIERR
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) B % B 41 B 3@ #f Embden-Meyerhof R 24 MR MO, NEERCHTEIAE X
1.8mol WELER, HM™WINZM. ZEH_EAKMBL>. XMELRALYTNE 100g #E
BEERT 90g WAL M. REARRBORE=EMNIRED, FESHEMBREBZ DL,
mzm. 28, Hil. B, HEMU R _S/AKk. RRLARAREKXERE, —& Bifidus &
B, FENZBRMIRMERILA 3:2; KR -HRAEEAEAR, mEFERVIR.
“HEABMIRRIE, A TRERXEREARTEE. 8PS, BRHEEART A
P REEERMA,

REFENLBEMARBBR TEERAAMNARBR AR L EKSTE, H—MEBk
hF A EA L- B D-RARE AN, SF4E0ERESY, REAF LK, ARKS
Bk LM, EIRIMEEBERAT RSB HRRSY.

3. MAYK®E

BUZHMEYTURBATAR, BRIV ELEANKZHEKRTRABRFER
(Lactobacillus) Mo HPHLEAREMNAMERERN=%, HHFFEORBERG
(BEHT 40T, B pHE, REXREMEIARKE) ELXBRAZEHE.

AMITEMOALRECELHARNLE, #ERRLABENETHRARE, HHXPHTLEHR
HTAEENE, BIXREUCHEIEREE, TEFYRIR, WXWEELTHELE
B. FHEARMMT AR, SEMANBRKLADAR,; ERERY (NEERNEER)
HERER. RRIEPANAIRNEZEEFORESERN, 82, BRAERIMNEKRERN
AETHRNRENTSEE, FERCHEMER. RENERENZRATARETHE
SRS, ARFERAD. BIEYILEE UK

(1) BgkpyrikietE RAMERETTR (AB) W kRHEFRTLUE XER
X#R, RERFTLRBIE, BFARAEEZENABOIAENAR, Bit, #TXREE
RERXEEN. B4, FRAABEEXGHLBIAARINIR.

FEAFEL (+) AW BEMN T L. amylophilus, L.bavaricus, L.casei, L.malta-
ronicus M L .salivariuse £ 7= D (- ) W& M A L.coryniformis, L.delbrueckii
L .jensenii, LA ETARBHAMNFR MR 1-2-1 Fim,

® 121 REUABFENEFARSAEOMR

GEY AT ]

HER Gk

FURBERHE

L . delbrueckii subsp. delbrueckii
L . delbrueckii subsp. bulgaricus
L . acidophilus

L . amylophilus

L .amylovorus

L . helveticus

L . jensenii

L . salivarius

D
D
D/L
L
D/L
D/L
D
D

L. agilis

L . bavaricus

L . casei subsp.casei

L . coryniformis subsp. coryniformis
L . curvatus

L . homohiochii

L . maltaremicus

L. plantarum

% DRLEFAALMPEBBWEZE 0%RUL; D/LRRBART 25% ~7S%EL (+) B,
(2) TR FBBKLED ERETHOEL AR ERHNRKLEY. BHNAN
BAAASMHEEEERTS, TUAERER, ARHTERABE R 7%t FLBR AT B8 BT RE A

HrmKiEERE1-2-2,
m?ﬁ@ﬁﬁmﬁ*w%%§$iﬂ%ﬂmF&,@ﬁﬁﬁﬁﬁi%ﬁ(ﬂ?ﬂi*&



®1-22 REMARIFEREMNANRKEEY

T B ok 4 & B
SO OB | SENE | TURE (W | TLMR | 22 ZEGE | R | RN BOE ) L BUBE | RERR IO
L . delbrueckii subsp. lactis d + - + - d - - - + + d
L . delbrueckii subsp. bulgaricus - + - + + - - ~ - + - -
L . acidophilus + + + + + + — - - + + d
L . helveticus - d + + + d - — - + - d
L . bavaricus + + + + + + - — + _ + _
L . casei subsp. casei + + + + d + 4 + + + + +
L. curvatus + + + + d + - - + - _ _
L. plantarum + + + + + + + d + + + +

W, +ER—AR; -REA—FEEK; dER-BRETFRREKE.

BB . BN (HEERESEEDE) MM CkATRAH) . RAXEREMETLY LE
EUMEARKENES., SEER-ENTRREEREEERY, ERXMENXENT
REHAE, TRRLFEYFESETZE, AHBEOIRARERUABE, SARRIR
HE,

BT s EOR AN, RARMBEEIE (L.amylovorus), RABWE (Aspergillus
awamori) FMILMEIRE (strepococcus lactis) Bk, HEMARBNABRAETILR, 0
—SBBFET. UASEM) AR R EEAE LR A R B R 5 R A LA EURIEY B - it R BEAR R, (HE
X—BREET A, FX, GAXRMARE. KB, X, BERKKBR—LHRK
W FIEENXEE (Rhizopu oryzae) HERBAETFAR. BRFERAESAEHNHE, A
KRR EREESGEE 70% o i X B R R & e B AT AR AL FT B2 Tk R M

B HBINIE, 720 #3050 EREAMNABERERALHEHH, B TLRRS
W HETRIEEELY, JLAS4 I FVBE % B4R B A 7] B 2 7F 25 BRIE 76 JF KR A X 22 R Bl 7
REFIAROER, HbhafFEHXE Argonne ERLREFRORA LT TTREBEAER
R, B Batelle FEMRAME. tEMT THRAAFENETER, B A YL
(EcoChem) A7 (FI5F ConAgra A FAR) FRHRATHIAIBHAET A, UAE
Cargill 1 Archer-Daniel Midland FEHRHERTEREFTHER,

) BEER UBMHER—-EXXMNBERERERZFLHANHEYD, FEAFRGAER. B
# SEMALILS. U, HEBEFEPEHIABREE. K, YIS NG
B, XY E N IA S A RAHRAEW, FURREEREN, O R BB IT A
SEFERANERERT. ATARBENTRARMREE, HMZ2EFTEALER
B/

FENIMAESEEAR4EDB, AAEERE - SRENRER. BRFENMEN
BEEATTR. AREREEEERMFMBEASMELL. SHEEEF XL KRN ERERCH
Bergey Fi Snell i#47 T &34 .

EREEE . EXESS, AERMMBEEERFARLEN, {8 34 PLBR AT B A R AR
i, B, EEREHEQEERMBX L. casei A RBIEM; %fﬁ%*@ﬂ@ﬁ@ﬁ&ﬁﬁ
AT BRER RMEIEA T R D P PR ARt R B S LR B IR A .

HFARIENERKETHRBEERNZE, B B S B T s R XA S B AT I R
thik. B, Cox %% I 35 hn | W 2L A & (L .bulgaricus) , BEREHEXKEF, HEN
E @AM A B FEEM. Roy s BRI EIFFE (L. helveticus) BEERILE
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KEFH—FRE., HEEEGRE RIS L. helveticus BT, ESBEE —HXE
B, BaBERERE 2, X L.amylovorus, MNBKAAYR AN AE, WM KED R
WEOHNESERR -, XEHRMMTEREY, EXIKBHRABYR (FEEE
BEZ) HATSKBNEFSFRLILR. XSGR ER¥ERRUILFEKBEDA
L .bulgaricus £ FLBHER T#H K,

4. KA E

FRZBEAEERE XK BAMEE S Embden-Meyerhof B AU CHBRAER, RE
HEME T EHCFERAR., B, BOAAESENE, K- HEBT PRSP R M
A YRR AR E SEMAE X, BEREANS (MEFRELR. pHEMEREA) F
%, B 123 hABEBETARERRENBEE.

ERg ZEHE A —_— e CO2
HCOOH+CH3—CO—SCOAW CH,~C—COOH ‘%—'CHJ—CH—O/TPP
POT TPP
) EHEZRE
HS—CoA ZEEHRE A
Z K CH,—C—OPO,H,
& TPP HS —CoA
o OH 00
L ADP [ 0, [
( CH,~C—C—CH;- ~T——CH;—C—C—CH;
ATP OOH ‘coz o
CH,—COOH @ LR *
2B co. NADH,
NADH
NAD 2 (N) H NAD
CH,— (fH— <‘3H— CH; CH;—C—CH—CH;
OH OH RETH
THZ -8 NAD  NADH,

A 1-2-3 IMEPHARERRKEANHEE

EHBREEEECERNRAR, BENEERTSERE, RATYHIAR. 2R
HCO, % i —E b, EHEHBRHEET, AEAREZBESEARMARKE, HE
M. ZEHERER. B, AEREGEEERET, L.case BCHERRARETAE
Embden-Meyerhof 2 # FH %%, Hit, =WHERAY. X oW, HHFAFE (L.
plantarum) TEARE I E T ATH K ZRFHBRABBRIR,

TE—EMENET, —BRANSMARABOIREOLHTRUARKRE. A B3
S0, FEHEERE &S TREEKM L. bulgaricus, % pH HBERBAEN, BRERE
WA, X-ERENE, DEERRERARET, WFERRNNERRAEER.

4 0 M — B, FLAR K BE P 2B B BRI N L BE KR, HENRFRERE
&, XBYFOLEKETE, MERIFE (L. acidophilus) MASLER, ZBHEREM
W BB S BREHME, B3 L.casei ML. brevis, 7, B 2 F R XU Z B A b A P AR
LW

FER e AR, M1 L. casei, AMREABENTER 1,6-“HMEMMERT. IR
WY R AT, RS SMERRELETY.

MBS, pHE. BREASKEAGOYE>=NHRMTE. B4, L.plantarum
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EREAHT, RAYEREEBER, ARFAEZR,; EFEAKGN, TREFERREME
ERBRYE, BWEFELR. L.casei EFEBRREEKNHT, FRBEFE pH HNBL=ER
e =Y., B, KB HERERAR, BEREXGET, HERNRERATDNCE
K. 2. FRANZE,

E— AR TANARE M ER=Y TN, MEARBAEN AL EE, &
m, Bl L. plantarum BB, EIFREM TR M pHE, L (+) BMD (-) RARY
WAL, B L.casei BRT, EARARTHEIRRLERY L (+) BMAD (-) BAM,

BERAMEFAEMELFHAREEENTIERRSY, BEFEAHFT, ARSYE
— SRR Z B CO,o L. casei L. plantarum BB TR EL. BEENKT
23 BRILMRATE, Hh 21 Mg A A BELILR.

5. BB R

REABCEYERAMERNEITG, ARFERCEHMA, BRES, FLBRAF R
BEEMERERENMIRERIERHRT . 720 #4280 £K, MRIAMEREENTRER
B, BEMNEENRALETRERMERLKIRERME T £, XEHERLEE
GiiyiE AR M, AR EY DNA BA.

(1) E%HES  SHMREETLEREE R ERE— L8, BH X FENRESR
AEGLZREBAEE, ANSGHy FE BT AL H S B0 L . bulgaricus F L . casei T RHE St
*¥i5, kﬂ?"@ﬁiﬁﬂﬂo * A NSG. EF@&Z)EE\ y Bat, UV Bt %8B L. bulgaricus
FIL . casei ﬁﬁ%&&kﬂﬁﬁ&kﬁﬁ&iﬁﬁo

F WA TR S E SRR LT B B B R R O R ExTHE (BERE2H)
HEHMBERD L.casei . L. helveticus . L. planttarum FIL . acidophilus RIREHE, Y E -
FiE TR LEERE, X HS T T LA AE B — 2 3L AR B PR 1 ML 7 AR, HERE MR
MEREREEEMESA, BE, RALKNBEERR, Argonne National Lab PRI BEH
P e BRELBRPLFT B (Lactococcus lavics) HIFLERMATIHER X RKEEAUES
MR ER B PEERKELR, KM RAT Z EPRHTHEE, AT AR
Bk, HEAMEEHE AREAEH &

(2) £ETE £ 20 it42 80 FAUFM, ATFLMERSENTRERER, FERML
_WERRGENKGATERE, EREXTEEH TRARE, EARE F MR ERR
R BRERT S LM,

B TERES DNA HERBITAMITEBUE, EFEH—LEENERERENELR
g, BUANBATHEREREELRE, BERX—RERES. BRMEFAIRE.
ILERFTHE 1 ST TS, 1B T 9 R i 4 0 2 R AP AT R AT T AE AR BB
3, NAZAMRYE . Electroporation & i B & # DNA BALMIFEN—FERTE. A
BT E R X & T DNA FARARIFETHRERATRENGR, HRBEAGEMRE
ARIMFETR.

RELMHEEEIBFBRNAEEE, AL MR EEG L ORREM, Xk
BFARERBE BH—BHTHETERRAEABENE, RERRE, WANRBES
E, Akt - AR,

—. LBERER
1. REBH
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(1) pHEM®W pHERAXEIBRPHESEHNSE, ©XTHEAEKOREERE
MER. NAEFRAERE, ATHILENIMKENES = IBA%. 88, pHER
RIRBNFEN, B, AREERZN pHEAE3.4~8.0, HEKMAT>HKM pHE KX
ZES5.4~6.4, RAREEREHEMMSR .

XBERIAFE (L. delbrueckii) ¥R pHIE 4.5~6.0 BEITHARAKRIA, ERpHETHEK
HAEKFERTE, BREMEER, £ pHES 4 AR REE K, ¥ L. elveticus H, B
BRAM, BRE pHEN 4.7 808 6.3, ARTBRLELUK, BEER  HETEXR
BRLh AT, T ERELK,

pH EXTPLMBE MBI B HENYW, £ oH BRI RNERTFEREEITEA
BT, BTEEBTFRENABRMNMEYERARN, HCHEARSEME, B pHE
EI | R RIR , X L. delbrueckii, MEAEKME=YEBRHIABRKEL 1.3mmol/L, T
Xt L . helveticus, {NEF.BR¥EE X F| 50 ~70mmol/L, EREEEELL,

EAMERT, RONBEFAEREBRAWARKEE, B, —R pHESRE—ENE
HUBEMER.

Q) BENEW KXEFARBERE T~QRCEKERF, HEEHERKRD “HBR" ©
HME, B LR SSC. ARERNBERERMMBALARR, W L. helveticus, FERE
38~42CHf, HKEREKR, —HX—EH, HKEERAB TR, WX L.amylovorus, &
KUMREFEREEERE 40~45C, BREAAMERBFEARE 30-45SCHBANEFMHR. &
BH—iEMR, MMM ASIRE (Streptococcus cremoris) KEER, b A & 2R BN B IR
o, BeaFrEREGRNERRRE.

() EwEw IRFEEMEARZEERREH, B, ANFENHERNEERNY
W, FEFENALEABERE, BN FSHME, AFTREEAZTNRTFRE, R
KRBT R R R EAL. XEEILREEAANEREER, FAFREAEN
TEEnREEE, CadchaRiER> R,

EAMAEFHEE#E S, BYAEBRAERE, BHEANFEMNEFAE W, &
L.casei FEIERN, RABKRERERE/), HABNAANARNE - 2HERBRE
b, BFFENEEYRE, ARFREE, TARSARBLNERXREFARETA
HE

(4) BENER EFEAEPESEERRE, SYARE"BEMFAEH. BL, B
BHRARA, ERAELEXEERN, HTHSERYRREFETAIERRY T, B, &
FRREREIEEAYREZLEEERS., ERAAFRRATLRN, CRRAARE
EEEEKETEEROHMTNEA, EEEHEPELT 10000 5, ERRFEE. H—TH
B, URMATEMNYAAER, RABMHSEHERRZAFTHARMH.

2. BB EM

MRS, SHRAEERWRECECHRERE, YURARFANE. RAAFEHFE
FERSBRALBREN, XEREYBESETL. EFRRIEY, AREFRRTE
KHX, BBRTERANE, EAREKELE, BhSRELRE, ERRBRT, L&
EREFAR, mF—HEsEE, MBE. pHE. B EMALRRESEREREK
PSR EEE, BHit, XEREHLPRTRET,

ERHAMKELFEERSABRABKSEME X X L. helveticus, ERBERBEM



8

BXEFIHAEER W, HEEEEFREN, A4 KERBENH AN REEPTHR
AR ERARE, BEERASIEAESENEREN, BREFHER, Ehx K
A KA MEHILRRIKE BT A= RS R EEREL, B, JEE KBRS E A%
WEAHBKIEM.

AR R HLE =4 M ILBRA LA B IR T REE S B OBREST R BELMRIEIFRE EL
MMX R LR, A EERERIEE KBRS, s MIRsE R %5yl H R wa p 2
B,

AMWEEREWMEBA T IBEN T ENE., FXRAERFEAMNFENER, CF—
W, KERBBNOBREMECENAEIBREALENA LD, ATLLEIME, Lk,
BN AETIBEETBRERMARTMAR=YRERRBEETRE, RUBMEEAE
B E]

weEmEERn Y RKESN, SERMAFETE, X6, NEERELR-NEENEGTH
S, UBRFBEMBAKPEAEEHENARERE, SHENLRK - REREE
0.9~0.95g/g, AFLARK, Wi FHMAKMERFOHREHEETUZBAT. R, ©F
BFSCiER, STEUET, 0 L. delbrueckii, MM EEMEWREM S%EMEB] 33% SBEAER A
Wt K # M 0.55h U FRER] 0.18h ! WMIHREEMEKRERE 15% U LM REBRTETERR
WEW, EMRMNERHTHS, BTHEEREERERNERKKT, AREAN,

3. KRBT

M. BEERNEEFRALENILEPEERALHR., BERZEMRHYRAELBEN
EHIT, RRET —HAASEENER, BXEEFAHERAMEREBELY EESH LR
BEHFTRA, EEBTL, SHEABRERRATN, Hb—2R2B B TEIRBATHE
REE— %S, REAREH#H - STREA BT,

(1) At EE SHEBREEST LV E—HRANTE, E£2F S0 2FEHHE, X
H, REEATCLRED 1992 FEAFEREENR. HAEKRKN, ZBENAELH.

£ 20 HH 2 # 40~ 50 4E4%, EEE, HFH Ca(OH), fl Ca3(CO), ¥ pHE, ILEREL
ARENERET., EEAGBERAREFERAARARNERMEMTAR. HIXLH
AT, pHEFUERE SR EERHE LSRR N, BS54 0 FLRK B MR BER E N RR FRE.
L SR R A K RIS, B R R L. delbrueckii, MIWEWREER 12% ~15% B, K¥
WA K 3~6do. 4R A4 FLIE N F R A, VIBEYRBE R S%, EAEA L. bulgaricus, K EERt
BN 1~2d, BAAETBRETAE 1~2g/(L-h). EXETUREZED, FRBRKER
Wi, BEAILBMKRESHREbEEYIENHE.

FEK, EREARFMNBRERIT. IBRSE GHEREMpHHE) £H, 4ARE
BRI R, LM B ERA T, AT E A A TR 04 7 M 5 B R R
s

LTFABOALE, AETENEMREEAMARES, TARAKR. AT pH HEEH WA
EENH@HWX%u%m&ﬂmb,ﬁﬁﬁﬁﬁ%ﬁmﬁ,ﬁﬁFwﬂﬁﬂﬁﬁﬁﬁﬁ
55% /), Hh 75% Rk HIRE.

(2) EEPHRME (CSTR) PHEZ LR BRET W FAMEFBRERAEELR
¥Mﬁ%,@ﬁﬁﬁﬁ%ﬁﬁﬁa#ﬁ—&ﬁ%o$ﬁwﬂﬁaWhmaﬁ&mmﬁﬁﬁ
m*wm%,@m?ﬁwﬁﬁﬂﬂﬁﬁﬁ%ﬁﬁ%,%%KﬁﬂmoﬁTﬁ—ﬁTﬁﬁﬁﬁ
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BET R, 7E 1966 4F, Childs F1 Welsby R FHK B M B, L.delbrueckii JH, NHFTT &
o BRAANRE: F—LREPETBERRN3.7¢/L, WHERAF 4.3g/L. XNMERHK
R4 T ok B A5 R E R 60% o

SRR NSWRESED, ARMEENHARERKEEREEZMNEM, BRKE
FE, BHAKBE TR, EARELE, INAREAKEEZTHRER, IREKEEBER
MRS, BERRE, HheKER (HIBKREAEKER), BIARKEBK, A
FieB e, ST, ARABEAMNMNEEERS=YE REBKKN RBERE,
BRAFREERERARBER, XA AR EEK,

RIEERS, FERFARRBHERE, EARRERER, ARAKAESHTARKNSER, AN
LERETEEN, —Bk, RA—FKE, YHBRMET 0.0 6, WRMATLUEHR
o AMER KT 36 ~58g/L, EHMBRO.4h ', AFBRET LA 8~9¢/(L-
h), EENELRRE 60%.

E—SEBHEEM—S B2 5 CRIEHRARM, L8 B8R MR E R A
%, XREMRRTLUEAKBENEBERENTESF, WTURIE - R+ IRMAREK
HmE . MFE S ERMRERN, SRURASERS, HHEARSBREZLLBEMAT
Streptococcus cremoris RELEBBEREFLR, L—SLBEFBREBARK. WEHA
RERLX —~REFEROBREE,

EE RSB R AT, X L. bulgaricus, BIRiE, EENEEELSHR
WA X, W L. helveticus F M K BRE ( Pediococcus pentosaceus) , TE R B R T Al LU 2
= LDAREE. B, BERSHHABHF—H, AR HEBENO-RELRRZBERET
F—#, X3t FE—NREEESBEHMRAEX R,

(3) MMIEFFRRESE A0 HIE IR R BE & 1 B A0 R ARUE i FE R IR b 4 15 40 M
THMBL M R, BikRH#—4 CSTR 5— Al B% BB, HHEHIBEREH
WE WS ESEERARNS, X—RENKALSEARTULHFRERMEY, HTH
EARLSFERY, B, BERTUAKABFHRAKER,

MG TR B G I R AT UL A b B S R, BREFRE S WA MR
VERGA L, BB RTER L. delbrueckii REEHEMEFALRN, EFREELR
35g/L i53) 76g/(L-h), EFLM 60g/L 53 150g/(L-h); Al L.bulgaricus KBEATHB &
miFﬂﬁ,%@1wyLN$Fﬁﬁw&gﬂbmo~ﬁa@m%ﬂ@mﬁﬁﬁﬂﬁﬁ¢
ﬂ%ﬁﬁoﬂ@%ﬂﬁﬁ%i%ﬂukﬁwﬁWQ%ﬁWEﬁ%,@ﬂ%ﬁ@%ﬁ&ﬂﬁm
B, BERBEEE 2.55 !, HEABMEALTUTS., ARKEETSD 60~
140g/L,

ﬁﬁ%ﬁ—¢ﬁﬂ%ﬁﬁ%,—Eﬁﬂ%%mmﬁﬂﬁﬁ,mm§$$ﬁiﬁ{k%ﬁ
ﬁ@ﬁi&%ﬂﬁﬂﬁ?io%%,R%?%ﬁﬁ&%%%ﬁﬂi&@%%ﬁﬂmmﬁo@
%,ﬁgﬁ%%%ﬁmm,&ﬁaﬁﬁm,ﬂ@mﬁﬁﬁﬁﬁaﬁmémoﬁiﬁﬁ¥m%
*m&$%mmﬁﬁ,EﬁM%%#T,%ﬂ%wm@%ﬁw%§z~&,#H%ﬂﬁﬂﬁ
W bR —5,

i%aﬁﬂ%%%,iﬁﬁﬁﬂuﬁiﬁﬁm¢i%,ﬁ%%ﬁﬁ%ﬁmﬁ?,@%m
ﬁmﬁ,E%%ﬂﬁﬁ%@ﬁ%ﬂﬁ¢,E%%%&ﬁ%@i?%%ﬁ%ET%W,#ﬁﬂ
&w&ﬁ&%%%wwiﬁﬁ$ﬁﬁﬁ%o&&%$T%%ﬁﬁ¢%ﬁ?$&?%,ﬁ%m



