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o JREL: fEREAMACSAE TATERORES, RIS S A ARIRIRGS .
o fENE. PEAEINE GREE: RIR: K> TR AR 8 B9F: k)
AR A B A DR ¥ LR A I 2
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(D&KW ORTER 5 B A A7 i fEAE
(2)PRAE 1517 RAZRAS e 3R BRI L R B, A5 ) e AN e 3R WD AR P AN IR AR = )
PR RE ST o
(3) A ORI B AFE 2RI . T HA
WRLRES
S Vo URDRIBUA DR B A 47 T Ao ) e 7 B 1T A R 7 v
S A, EMAERENEIT . RN, AHRERER, SREF. AT
PRAFH BRI UREE R, TH NAERE TR I — 5 IV R ORGP 7] o ¥ R DRI i
JEEORAE-20°CLAT,  [R]IS) LD\ B2 48 0 v AR S 8 A AR VR AR
S RURIRTR R i 2 — 2 3 IR0 S N A
HIBAHRBEA (-20°C)
& LR AARRS IR BN IR AR RHERE FRUCR R A > B A BB E N, AR5 T
— UK IR E BT IR VE AR -5~ -20°C RIS @ UK AR (-20°0) F o B3, H4 18
P FRAE /NS BUES TR AR b, AR KGR G, Rl sOm 0 AR IR 28 4%
B, FEET KRR
< FHMITVER] DAYERR S T REY S ) 1—2 4F.
ABRIEA R R A (-60 —-80°C)
& R HIORTR I AE DR T, — S R AE-60°C LA T #EAT ORTEL -

o%

*

B IR #4 JOAE F DR B TRl ) — BT 92

L)

< BNCRV€5 &-/ 6 o N AP VR i Eok s da sk 1o
< 2. FHOB e 15 77 5 T PR B 40 B s
<> 3. AR 20 % H i Ek 10 % = H LK
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< 4. WRAVE WA IR E BT, T -70°CRARIR UKAE T O/ o
PR GRRBBAR
7R PRI
FEMRA VR DRI, B FH 7% VR DR IP 772 — WA H i, S A R — ey
Hl 1096 HEAK 526 o B A K H I —BOH i I 20K B 10— H AR e it DE
KA o
TR
& WIRTHRINFEAT L, SRS NG As A S0t K THE,
IR T BRI A R DRk 1) e 9 R TR 2
& WURT BRI RE R AUE IV R ORI, H A AR B AE SL AR, Ak A i
I zh ) ML iE S5 .
& RESD A E AT DERTIRES TR 10 SF 2 ARG /7. M HLdkT
Ja Y BRARTC T AT W R DR, 3 112
EMRB=ER
> SRAL R R Al A ARARAR 5
> QIEAA TR (IR, 5. S, #Dh. sEdR)
> RATRER M Z A AT B ORim Al — Ak
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FEB FERR & MYEE TR
HERBREE e, 4°CIRiE I AR AR - 1-6 A
AEEHEEEA AtEEfRA=S, TR | SHMEMEPERE, 1-24F
F4°CIRE gﬁﬁi%%ﬁﬁﬂﬁ%ﬁﬁ%

B EREE EEERE, THRE | RFREVAFRMAEN | 1-105F
PHMEZ, FRHACHR | KRR, &R TR
& RERIE

SRR R SEEHEE, FIR, 4°C | “HTFERMRLRLR, 14
R T &RAItE

HibB R RRA 2FT1015% s, |ZEEIRER 14E/104F
TR

AEASTIREEE | BRPAHIEEE, & | SXNED 5-154
WAL, REMAS,
BAETH

REBRBREE w7, BIRE (- HEMED 154 Ak
196°C) , ERIEEAR
BE

BEREE SEFERGERRE | THEARFEMEY (W
(32 wE)

RBHLA —+ E

X/
o

rh ] LR 1% 2 Rk - o0y :China Center for Type Culture Collection (CCTCC).

X4

o R 22 e S TR B IR DRl 0 2, s 9

L)

X4

Hh ] X 5 R A ) R B AR R 2 BE ARl . China General Microbiological Culture

L)

Collection Center (CGMCC), AW (LEMAHE) 5 R i)

X4

PUER B RIE B 0 (CACC) « WFEHEZRABIUAERIT, TR,

L)

et 2 A B R
RN — B 4
<+ WFCC : World federation for culture collections,

http://www.wdcm.riken.go.jp/wfcc.thml

& gy s A MR T 0 ATCC: American Type Culture Collection,

http://www.atcc.org/

% HARREEH7EHT IFO: Institute for Fermentation, Osaka, Japan
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http://www.wdcm.riken.go.jp/wfcc.thml
http://www.atcc.org/

% JLE F 5 R B AR5 T NCTC: National Collection of Type Culture, London, UK
135 M¥EHE
AN B TT IR 2 TV T R R B YR AN 248451 73 17 (T8 20 AT
7.3.6 RNk ZH KRG R
TR A RAT: (4 77 925
7.3.7 URATHE R TH L B HAMAR SRR R
HUMINEL A& UR: 24 EURATN S % B #4710
738 2T (AABIH—EFERITY)
(R TR SHEA) , RT3, KB TIEM (p18-p30)

TAFFERTN IR REBELZFMANMAL (2R
7.4.1 #FEEH

E oy U
742 ¥ BiR

R IR I R AR TR, REFRIE M A B FOHORVE L BRI RS, AR E
MU ) R R SRR B
TASHEFNE (FEA. HERD

H BEFRAEME PR E .

s RIEERE IR I

FEAR A IR B EALEE. K ARKET B SREFIFIE IR 55
FEMFPS . W AEEIREE, R iR IRAE. RIEEEE IR,
744 BELRE
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BRI IR R

< BHREME (medium)

LA A R BT AN £ F A A A 7 BT 5 14— 5 LU T 1 1) 22 Y SR 0 R
FREY . BFREEIH A BRI, BRI R A= L2,

Ny

7 i oL

il

E e iE IR E
]
e

B EFRE

 EARRH
HEFEH R
AR & 4%
BRI
| ERIERA
FTHRE
+ Wi (Seed medium) T AR Ak K B, SRIAIR THEEIRIE,
Btk
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o AEM: AERTYTRETR, AN H , ARG R S TR
TR IR A

(D B ESEEMFE E IR, Rl 25 2 R IEA A KT

(2 Ry RIRE TSR E TR R IR EA L K o T AR A KA I R 1 1S

IRk, AIENIN L8 5 ORI B AN R

& (3) BhFHEFREE T IR N RS R R IR A 1) 3 Rl A
REEETRE
e R A T i BRI IR, BN KR EARE, T Lt S B A 7
HEMEERER,
AW R 75 15 S R B SR B SR
LEREAE

JEUREAS B AN BE ) B A4 AL A B A 45 1

JEURMRERYR) 2 L i AR B

JERL A8 TSR 3 RN A £

DRUE BRI SR i R A e Tk

2. NAMT e AT B

T 4ERFREREHE TR Z ,  JIRYA R A

T & R E TR S, RV R s, 7 & RRE e
FEORUE B AR P& R RN, ORAE B AR A= AR R

ART S R & R, Aaka B ], 3R M R R

3. AT T R B AR AT
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ISR BB U IR B R B A R T 408 e R VAR v 4 Y
BRIT =S B aifk, 98 B =i AR R
AT RERUEE “ =R VT AR
BRI S

o BYE

<+ THl#

& K

* HKRFETF

B4 5 (R SE5R) A1 57
YK (carbon sources)

* W&

Ha) FSC AR A P A AT AU 7 A2 T i 2 (R SR R
o AERT: NIES ARG SRS RER (RS SR VR, AR B AN AR = AR

Ze,

%

i

< *tlj

I

WESS: REE. e, BIRS R

R S AR AT ik

RS H. CFE. HEEE. LAE. Uk
HAK: \EAMK. BRE
HRARRIR: FER. AR
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IR RO T R A A A IR T R

B2

S R SR Ay I (R 5 B RHIR, e R R b
Bl FEEE AR, BRETA50%~75%.

RO B 23 R B SR RIS A

F4l HEREMHEHEORET

1 HE ©o)(WIV)e HEO)WV). o

f3i 48.5: 33.4. o
7% 1.0- 0 )
kg ' 1.0- ' 13-

R L R HIERERNEE. -
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i € &3 Bk YR

[ |
%%ﬁﬁﬁ%%\ %%ﬁﬁ%%%\

&IB (nitrogen sources)

o A
% *E% e

WIS

o T AP AN MU AT A P4 b U (S TR R

& MR T EIR SR ZORIR.
o B THLEIR. AR

A PR
o JUTHTA AR RE R B

o EEOR. EEGR . MIRPORE . TOKIE. R, BERER.

KE -
THLEIR

o GUKS BEhAHRR 55 o & 5h PR R 2h SEARB A -
o LMVRA . EEGIFoAB %I, i pHE

o TEERRRIEMII . A e R IRV SR B

(NH,) ,SO MM, FAmE

o TEIRRRIEIIT . AR e R R S B

TR, P e A

TR TR
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W AR B VR ot B B A B 4 R
< VEMTT

& RIREEARIEHEE T, ik BE AR
o MR FHET

N R AN NS N L 7 ) I

By OBEL WL BHL B L R RIS

A S I
AT B BEE AT vl e AR 2 1 SR G R
T B G 2 A A IR R P s 2 A 2% S
Bl BRET
Bz KD, KB IREZE/NT20pg/ml
R PSR S 2 BEAT 2 1 Ak B
B, i HINEEERKIER (pHFZE)

Bl: B HNENRRL-330,2E 7" a-SE KT, PX G X 52

pH AR
AN 4.25 120434
I K,HPO, 5.45 3044
 KH,PO, 4.62 7553 B

& TR T E )
& EIALBHIA
o RS, TR KRR
& BFRIEMEERTZ
A KBFF (growth factor)
& B
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JUOC LR RE A RA AT A MU AR O A AT (R E K R)
BARRIEIR . WM. WENE. 4EAE RS PO, EREMGE4EER

S RYEE R E G B RYEAEE, IX LY A5 378 24l i P 07 12 58 1) 2 Rl
oy, BHEA BEASRETE.

& RBWITHEH: —BEHBM.

& EFRREER: DI

FLR R G AR IR B E I (RIGRD 7 & plAE KERE FH  2ER l) , SEFR A
B RO
GIRZS

I RAR I B A BB R S h S S, i aRE & 3
HAbsr=85r 5, i E S WA REZ KA. He =)
7 SR DRI BT T AT B K A o

e evee poaes S (W)
3 cmcc{ﬂﬂ*;——-( oty o)
G
A I §

B 7: 7 1E356 KR4y T 5136
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TR B B T3 = B AL 4y
JE: BRI ] BAZ o TR, BT A
R )
Bl: 60004/ mIK) T EHRG, W EZ D RELMR
T8 % —=6000%0.6 (f{5) =36mg/ml
KW= (36*136) /356=13.8mg/ml=1.38%

Sz A FH B PK) 8540 R TT 46-90% 22 ]

BIHE) HEEN: 0337 (kg/10IT542)
HAbE N 13.8/[(0.337/0.6)*36]=68%

FEY R
FTiE P e 2 R TR AR L AR A R A P e AU E IR, SCARTTA, BN R 21 RESR
e B AN N o



77 [ TR @i 88 o e
Tween(0.1%4) HEEEES WEEH 20

Pl FERBE 16
B -HAEiEEs WEEE 10
REEASEES YFEHE 4
FENTEE TFEEE 4
FEER FERE &
S HENETT fa FRPUEE Q21 20
HELES SHATE QMB15%1 1.5
L EHIEFELE =i BEE 2.87
B 20 AE BhEs BEHRE 2.50
FEEE o =i HE. fF8FE. fas. 2—4
(0.01-0.3%%) TE. RLiemEEr
PE iF 7l i Bl T T HE 1.6
LE(0.196)

REFRF - ENGEATEE R, RERZTHE
> HEHERIA SRR S
> AR R RIS, TSGR RENE, oo
20 55 SRR R Al DT R T P 2 55 A 7
> AT NI AR T 750 T 3 T 2R 3 A R 1R P
> HUfET R R E S A ENEREE T

VWS (defoaming agent)

& FEARIEIR MBI R AR AL, IR E Y.
< R3S RMETEVER, (REIHK S,

& RIRSHEVIMAEE. "o TAEY) GRBkEEARITERAEESS . IR RS .

o VEM: THERIEIR, Bribdbrn g .
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7.4.5 HEFTE
KRETCH A TNE T ER R E YR . dasein s W I FREN A 0.
7.4.6 fENL ZH R G R
R IR B R IR B TRk
7.4.7 WRATHER UL R F A RS BRER
BOTAE AR 4 BRI S5 B AT T
748 BFEHR (BAEZIH—EWEITHL)
(R LRFEFGEARY , KRBT FEG, KERFRERIT SR (p33-p38)

TSHEERTLHE HBIZE  REBELEAMHMM (TP RERE) (22D
75.1 #H¥HM

H=F AU
752 H¥BiR

XS A FTTI A 3], FARAE T IR TR AR R, SR ST R IR AR E, &
RRBETRBOR, ERM T R IR IR LT i
753 FFENE (FEA. ERD

H: FIRARFIIHE o

HME s SEMARN B A R S A RS, SRR KB IR R A

EERR A R BRI BRI A BRI E . IR
FEv pH fEH. FR REERFREOR. M, KEEFRERESE . KB IREN BT
MVER I KRR E S JEFRBOR . KR IR B #R A 77 50
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7.5.4 FEFERE

A7 R BT ]

e JE )
T REM AL R E K H sy P A RS Rk 5E Bl T &

/7 N

ﬁﬁﬁ% i?%i
1 M
(i I -~ JEIE

A AALHRFIE /
R ET
LIEFEERIEY)

(1 FEHE R FELRE ST
(2) FIEEFMHRMIFACR . WA Ry B 5 A K =5 i fE
(3) FIWT AR R BE TR R IR 2R AT 2 Ks
(4) AR R AT S E A SR SRR R BRI B &, R RE
W B D[R] IS Y Bk B IR Y
2. E B IR B R AL
RIREE, AMNTREENERK: WREE, AT RGN BIRAL, 250ERFEE
IEEE A B

M



BRI BB grmimeasts. @M,

ERAE B AR
Rl

BIRER B

iR P2 P R
=Y
9r a5 S U A%

K B R R L TR P A AN AT A 2

<h
= S A BA AN AR ) 7 s B 2

P I R TR IS

AEFEA Pl LI e 2 RS
D X B IR 5

!

A R R RRE TG DL A
63 (KPR o s i

!

IR IR R

BRERRMTE (ZERD
TIEAZ S

M 2 ] 5 BT 2
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L[S 4 RFS
UL APS
PRI

REESEIFEAR
S ERREERRAE: BB R B
o BUEMREE TSR A TR
FrdlE R KRR

PRUE B FP IO PE BEAL T i AR R ORBE A 8™ B

) Z T B
Beomr
AL “, —>  AtENEN ” — £ %‘j
K% P i
YA, w1 REE BERF B4R
w — OHEE — @
am NRENRGHF AT R F I KR 3R
R R e T AT 2 Wi ORI KRBT
WA R R R A W,
ey g ) 2
AR A PR AT AT
P KK A WA [F] 2 2
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Ty il %

KIEE# Eip & SIS
00" ¢~ @ i
% B
!Mi-'ﬁl‘l' R M T ZHH
@ nEzraan M B
= ZE [a]
—RoTE —
INEUR BRI/ 2}2
41 —Ri0F§
B Bt

RERREM THXEER: Mk, BHE

BRI AERh T HE B IR RO M H S TR IR BN R — T e BOR B HE N P
22 P 1]

Fpl: SRR TR A B iR 8 SR I 1)

AR BB EEGE B R T IRRAR S A S B SR LS A Y EL A

WAZE T 2 AR RS2
ik ke

UACYUST
2R

R 35 S "'ﬁﬁﬂ’gﬁ%ﬁﬁ

FRENHIETGE
FE M
o

pH KMRE  ER. RR ﬁm%&

D (5 TN Mm

BEAREF. Kok,
%
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REHE NS 7 R R B R0
< LD A KRIEREMIRESEI, DRI4ake 1m0, St 1 i AL,
& 270 TR B IRINEN 1A,

*

>

L)

*

BIFAM T I RHE L=

L)

o
S

*

ARG B R TORRE IR, BEAT UK BB = SO B
& A REAR IR A R R SE 2 I 2 I P

>

o AENZWINE. FEFRMT R, S 2 AR, Saf 2 i

EH R o
&
& FhrIEAC: R ORAF R AL AR IR b, AR E AP PR TR, IREILIEIAT R
PsE o

* JRERE AT R BER R RAE .

< wmRAT KOK ANKL TR BB RIS RIRAG dh O TR AL .

< MG SR BRI BRI &R AR .
AP

& MRl RO T

< RhrEEMTHlE. % gL =T

& FhPREE: R R TR IR IR

& HRE R BB R R

& WAAERRE R EREEEE . KR, D

o REERAR: 8K, 2

o PENI AR R AR R, %
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Y/

o FHEM T &0 AHTAKRNTE, b
o IR FEIE M Ve RIAEAL

. RNBEFEMTHENER
FER—ErdinE—5
R BB —s22 M nEaiEi s

Fl:  HFERKREE

KEERM: EAKKA%, FAHE10%, (NH)SO0,0.8%
B R RER 1%
REEFE: SRR S E10-15%, EARKEE48%
AMGEER. Ak

R R B R R AR K E A B R 2 AR R

REBEREIE X

o PR KAl B LN R I R

& THREE: G RAhTRE, HRERE, AR

o ZHOREE: YR TYORESR, & TN T RE, BHRA K. FERE

o WRKRBE: ZHFTy KR, G =RFrhE, BRI, BERAETE
BRI

& FRR: AR RERRD TR U B

& XL AR SRR TR U R
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& IR WRBERE B — o B RN, BRI AR R
a2 e Gl R

— R B LR T R R R, B,
T] NE— R TR A BRI

BREAR: =HKE:
—HFF B ——FfF ) KB
HBE: ZHKE

—&MT (M ~—FFT (P - xE

2 BEFFER

A AR EFFEAR: Solid surface culture
JFth, AR

B ARZER;FE: Liquid submerged culture
FE R BRI EOR

o
=]

C =EHJER:FE (high cell density culture)

M EMIKREE (FED Z/EF) 50g/L LB —FE AR TR, AT HARAT .

& G/ N R BEARR

< WINRIEE

& AR, AT AR
3 REERFFHIZRAETT R
A it A T EGERE ANESLERE
B WnaCERAE, MR — 0 a(ERAE
C SN, KR siss =
D ELEERAE, M HE
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W A

St REptE

o MRS BRI IRMER N R BRRE, — VR, Sl — B AR IR, — IR IEE
TR

o FER ARSI AR — KB R GEBT. PR AR P B B[] T
A

o BRy: JHRINIEFUR R &, BITE ], ERMIIRERIC, PYRER S, Xk
BEAH

< HHBOFIE). VEVERE, AR KW, MEK.

T =Bl

o MR BNREPEEIRM, —kiEEeM, e IR R e S AW b Fe B B 7R 4
AN L B IR

o RFRG

& IRINBEE RIS BT S R K

< SR T HEEIER A, AR PR R KR IE EKF

o B BN RIBABUR BTN

PR E

oo MRS BRI BN KBERE, —IRVERR . AV ECUH &8 0 KBRS 74 CGRETRO
[FIIST b 70 [F) S O BT R 7R s IRJR k2l g%, H B KR4S

o K

o RIRHE N BB RIS AR RS AR

& ATARAMAE P R RRIE BKF
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o BRAL RN, RI A, BT AR R R A K
D ESABRIE
o M BRI KB, A E R R h, RN TS TR SR R I
BRI IRTE N IR B, HERBES R
o BRI IREE, R IERE A RR S R LSO AN B [T AR . B IR
ELFGERIN: YRR RGN, SRR AR Bk,
< B BT, RS REHNSHEZ.
E R B Rk
o M RERUS WA ARBEN ORI, TERRIRILRR D, R TR R AR, Y
o 5 AR IR A, TR AT SRV BT E N
o FEE: BREFFHFHRUY, ATEFRVIT.
755 BEHIE
KRETCH S ITEF ER IR PR . 23R8 TR kA7
7.5.6 fENVZH ARG R E
TR, TARRTIR AR E . R IER TR AR
7.5.7 RATHER B UL R MBSO IRE R (HUW. 240
ZUMARE&AWR: 24 LRI S E B BT .
758 Z2EHR (AAEIIM—E TR
(RETHREHSHA) , KRBT ES, KERZFELITS5HA (p39-p43)
My KIEHE SR (p75-p84)
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76 BEHEITLAN  BA4E KEIIE (SREREESIIFE) (2 %ED)
7.6.1 =B

=T N
7.6.2 B¥ B

HEAR RIS 1% L E RN R KA RSE S, FRMAMAEK, ST, YK
FR R A 5, B4R Monod 7 RERIAE R U SHORR, AR HUR B ) )
FRHIE
T63BENE (FEA. #R)

A AR AR S BUE A LS A O AT B, Monod 7 AR R T R
W5 )1 ZBOR

Mer: RIS )5 TR R A R N
7.6.4 B RE
REEB 1%

et LR R R AR A SR RE . A R A R R R,

EHAEW AE KA B R . ORI A KB 1%, BRI RS J1%, R R
211
REES) S AR
LREESN I SHFE: SEWE KR, R YIE BOEE . AR 5 AL
S X
2.5 R 5] ) S B % P B R 7
3R IEEN I35 B
REEZ) 71 E XL
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i BAE R L2540, @ T ESHEEHI7 5. B A sk 2 R MRA .
WOfATRIT L R BBl 17
OT RRIESN 12558
EN NP 2
SR IR G AR AR RS B B IR A T IR AR PR . SR RE S AR AR L
FIRES S, RIS R SE AT B K BORBUAE KO pm 455
FBN 1R AESH
S e B R A R P A AR AR (R 2 IURRAE, AU E M L AE KO SR FE IR R -dS
/ dt &
@M B R BB 772 B A

FAEMAEEK . RS 6 R I E KR,

B R W TRIR AR TR SR A

DA Tl S T B2 (9 A TR 2 A BRI — o R i g
HB, O TE YA B R WA S35, W TR A
AR AR RO S AT A R R R AR R

4.2 SrRERBES) S
BT —UCHERDRL . B B B B TR e R
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A R B B
J W% B ] (fermentation prophase): 44 K 1]
J% % B (fermentation metaphase): F=#1& 1k (O3
& % J5 ¥ (fermentation anaphase): B 12< H V& 3

e BRI IR ik

o MR R FERIE R E PR RN ], AR ER ],
AT AR 3

o ACHRRIE: ARIE. BIRSEEEBANWTEAE, b

o ARRKRRIE: BT AR ORISR, AR R

+ WREAZM: AWCRRE, R FER, W R

= pHAAL: SeTh)EFE — @ A ks, BB, 1i)a
DM o SRR E T — S FOREAT B, RO AR AR A5 AT
PLIR, J5 XA

B b U RFALE

& BLRGLARM =S P AR 4 25 0 A 0 — B T

o BREAN BN P A R B

o WPIRESS. FOREASE, RRE A H

o PEA SRR, LRI, EERKEE, MR

FRAE 7] FER
o XGRS R % Sy A R, DT S i R Tt
o
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Zviﬁ%}:ﬂﬁf%ﬁlf
> MRS, UM H IS — Bt e

%%&#%wﬁﬁL,$#@$ﬁEo

o BAEEEFEWM, pH LT

o REBEWEHR, 70 =4

o AR B VS 2E T E RN R IR R R A

« HIEER Cautolysis) HEERZ4IMAT HIRS K, EEEFE
FEEER I et ) S AN AR . CTER AT, AR 2
T REER, AU Bl E . 0 R B 2 B E
i, IERRIETEIRIER, A4t 2 A B R R I F T B PE

filt, WAL S IXMIE A . EZHREVIRA T
HREF, HENTESERAEREEFH.

w2 A KB )57
B (07 5 K R AL ST

EER
ErHEA
EEY
B
S

\
/

KR i it

(1) ZE3R HH

e Y] (lag phase) BlGE NI IEIZRNG, BRI A ERAT Y R8N E—B
I 1] o AEIE S W AR A RIS 7R . SR IAI TR AN —, S eI R A
K MRS EAF IR GUE . ISR R . AN R BR8] i S5 170 2R
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BN TV b7y BRI SRR, SR A0 5 A I 5 77 i R BT
ST BO I A E R T I B AT VA BT TR B SR MR e 2E 7
X H A K
SHHUEKI (log phase) & BRI SAH, A4 5 38 i 52 3] o B2 1 K i
Fo R AR AR KR A B A, IFORIFANAL . AR B Ab S 2 R 5 A B 2 M TR E
AR AE KA SZ R, 200 23 2 BT A AR L HE B . T DLV A B2 0 e, BRI
AN A KR S AR R R — B 1R R
(3) I

Pl 3] (decline phase) 45 T A4 A= s F T BRI — B TA) o py 8 9 2k v R vk
FENRE, AEVIRREAFR R . ERGEAN, AR S RRIR TR &
—RENIIFRER, HRIEPIRBEIRG] . — A o I B
4)  Fik

13 (decline phase) & ¥8 B A 1 AL KR RO T (1) — BT (] . 3 5301 R0
AT, A KRIZET A5
(5) ZETH

FET-W(decline phase) 2 i B AR JE THd F K TAE KA () — B [], XU, 4

MEEV, SETTIE, ZHMIREEIRE TR, BRI R AT & —5h 115
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2 o b A R
FRLNE PRS2 2 i 2 A I 1) 2

1 dX _ 1N
X dt N dt

X— K )E (gL 5 N—AARG  — KT
1 — DA % 1 L ko
1 — A B 7 1 L K,

s " LS 7 F 5 et ST BT LTS

pu=0  dx/dr=0 X=X,

declre  stationary | dying

i) w | | S
MRS —EI8 KSR ,l’%lﬁ_:.% thﬁiiﬁ@ﬁﬁiﬂﬁ%ﬁ
; H=Hy  dAXIdt=p,, -X
A T «m‘ i Inx=Inx, + u,t
0 4oy ty 1 1 t
BE M R W R & R x —_— xO e/lﬂl

X X— VI BCE DI SR AN
Nov N—HIE A BRIl QA2

— 95



b 1 3 6 i A Monod J7 F2

- '
W
Inx=Inx,+u,t
7 R P AAEAENHI YN, Monod Bi%Y: X=X, et
s
- K +s

b S—IRBIPERLFIRE, mol/m?

K— YRR B(AR AR R BO » RoanEYx ey
HISRAT s KGBEK, SRAUIEVN,  wlli/h, JRYIAIR] e .

1 dx
T O, = y E{ k
AEK A KE 50T R A%

— 56



Mk K Fsit——Monod BilY

@ /T S AL T (AT RS IR I 77 )
1 F =R R A R

u=u, {1 - exp(_%(Sﬂ

U=t g
) S
Kotk x+s

MM KR iE——Monod F4!

© 15 3 W b A W R

O Ik BN RIAAAE IO LT
H,,
ﬂ =

1+K,/S+S/K,
@ FWR B I RS

S
= 1—kP :> -I
M=ty +S( )= &p

H=Hy g exp(—kP) =35 ¥

S

H=H, ———

‘ﬁ—t'?: k) kl) kzibr%jﬁ

— 97

_ ﬂm‘S
K +s

A E
XN AT P

/J}HS

ﬂ:KS+S

A, K A w8
A R, KBl

S —k,(P- k):}m%ﬁﬂ? s ]
K. +S 4R



R EES) T 5 2 A e QR

EZEN 0 er (0<t<t,)
34 804 K 3 [T xge Hu -0 (t;<t<ty)
ﬂ WS
n= { m x= | xge Paltrt) @ HO-) (g <t<ty)
RS | 0 X (t5<t<ty)
ETH -a L Xe ™ ¢t (t,<t<ts)
B HFES) )15
BT AN ) 5
/e BB E A 5

SEALPUE Yo an M 2= i 55 B i i
PR RH: TS TR I 2B ) 40 5= P I

ERSCEFS

@ Yy Yoo Youen: HHEBREFRN. B FAULET
5 e T2 R 4 I 5 B

® Yx,rc‘_ Yxm, Yx;p._ Yx,rAve‘= ‘r{ﬁﬁﬁﬁ(j\ ﬁﬁN~ ﬁﬁPjﬁ]ﬁ
AN RO T AR 1R 2 L e

@ Yyurp: THFERESE ;1 10 = BEMR R A2 B A A0 5w 2

— 58



PR R R
Y .Y

p/s> T P/O,>

Y

ATP/s>

Y

COz/S

TR E TR () BREESEI FA(O) BRI PI(P) ATPERCO, I 5 8.

AOWAT . RV AT S RS R

Ax Ap
YXKS:E YP/;S':E

LG BT AERNRYIEAS’

Ax
T Y, = A
As As'

Y T E KRR AS A E T 4R ERE L™ I 8 45 1R

B SN )15

YG

AR R SAK. SRR T

O S W™
E L da " ar d Y.. dt Y

dp ds ds 1 dp

—=-Y,,—= —
da " dr T dr Y, di

A AE A i S5 F A A i 05 2 BT G 4 41 4 R AR B

— 59



SR Za A

— 60

1 ds
X ML 4 =—_
1 dP
P GES g =——
x dt
l :
g = ’L—+m+q _§=£+mx+L-d—p
G P dt YG YP dt
g =* _ds 1 dx o x
> Yys dt Yy dt Yy
gs = qpr _éz 1 @
Y, dt Y, dt
{
H = /l—-i-f?'?-i-q—P :q—P
Yst YG YP YP!S



H . H 9dp qP

X/S YG YP YP.‘/S

b B A KT L2, —~0

G
| | m
=—+
Yoo Yo gy

P E B F1%
MR A B I TR LR i, SRR 5P & AFAE LU =Rk &

® SRR~ KA

® SERKER MR~ K Y

® SAEKAMIAK—~TREK
| 8. WA 54 R ABEREY (coupling model)

WA AR S P A B E R OREE, BRI S AR —Bu . gl 250N

Fe RESEA IR s 10 2 i 2 T LA, RS R, AT HoE, LR
ISR

— 61



o TR AR AR S P AR A IR

CBEL LR BRI AR I L s T 2R
P LA 40 2 B R A LS R 9355 A

dP aX
= T T X 4, =AY

PR/IVERE. Yo s 3 R 5

< N HEEKGFYWAEBEBEBRE (semi-coupling model)
AR TR AR RIS 2 8], P A S LT RE B H 2 8] A7 7E [F]
R AR Pk B REEMAMIT KRR, (ERARIACT SHIHAE 2T
EHRAERIAN, BEATWER, EEKKSERERKER=THENY
TERSA . oy A P A e, S R R BT AR A B A A K e, AR5 2 7 DT B

.

I

o TR BB 5 =W A i 1 e Y

(semi-coupling model)

Uk B PR AV I R IC A, — 3 4Lk

RIS AR AR TR 7 4
/1 it 2 A S 2 51 9 h
]}):@:gﬂX{-ﬂ qp :aﬂ +ﬁ ©
dt
S
*
B,
- eiietanu
i
FhEiEh A ER, RRARDGALERKES, F

W AR R fAGE R 2R (S AR R E =
X)) o R it

— 62



< 1B EHAEKSWERIEEERE (non-coupling model)

R AR AR AT 5 P ) A U N AL I PR AN B, ST B o T R B A A s, L
TBAT AR DA PR, SRS RN AE K, PR A R, TR I

PEYIVTRER B T AR, AR AU, WBUH R K S,
AR R AR 4%, IR S5 7= T B 6 4 4 TR

HERAMR-TRKER: Dk K

dP _
a s P Bh

A5 7% RSB YT BEATAL MR, U
dP

- pc—k,P=q,x—k,P
TR ERMLLEMX, Bdmie
AT 69 AR 45 69 £ My B BB 1 2 o
R BRI LER R
(=¥
> BRIEMER. ®FD
> BATHAEE
> REHLSED
> AR R RER S
R
> ARTMELRES) 1%, FEFE R PR ] B A, & HIVRY )RS
IR — WA KIS

— 63



> X ERMIRE RAERIR BRI R ER S — S e RFANESH
R (EREERFHERNK

> FROaSFEIR, TEAERMEM A A KA

> AR, AR

7.6.5 BEFE
ARG R T 1R T R R R B 8l 1 AR S B R OR
7.6.6 fEMLZHE R R E &

EEEGRE  TREI RK BB 5 N
7.6.7 WRATHERFOL R A RIFIRER (FIT. 24
FUMNE R 248 RIRATN S5 B 34T 31
7.6.8 Z2HE R (RAERIM—E TR
Chlg TRFEHESEAR) , KL EM, K175 (p86-p96)

17THEFETGE F4E REBIHYE CGEEREISHIEE) (2%F)
771 #H%EHM

VU S
172 8¥ B

AR LR R BB J1 5 RAMEL G R B ) J) SR
TI3EENE (FEA. BERD

el EEREED T SANR D R BB ) SR

M SRR S T R R U N
7.7.4 BELRE

— 64



BRI

M. BRI, Bk R B RERINRE IR AL, R LU 5370 5 AR I L
BRI
BEER R R
DB FREEI RIS, JBOR SRR BUR B, TGRS A iR, SRAF IR RS e RS R B
KA

BSRBERE. N N ZHOESKIE

fgpttgleksn ) F
I‘JEX:
@© HMiFEE D=F/V (b))
F—i#& % (m¥h) V—3&ig#AER (md)
@ B B aE

1
TL:E

YA AR R

® JEmEST . (WRIDIRKR)

BRI R = SN AT L0 2 e+ K H 2
M-S T R4 M

dx F F dx
— =Xy~ —X+|— | —ox
d VvV Vv dr )g

= Dx, — Dx+ px —ox

ST X, <0 Rl 4> d



HR R A S R

© [ o (sl 5

MR E RIS E- I E K IEFEE-
HefF b R BT e =

ds
Badsibf, — =0, —MA A, mx <<Y"“

X/S

PR AR R, 2T~ 0

- YP/S

R ) P BE R (R R B (S, - 8)= 2=

YX/S

BAM, =D
X = YX/S(SO _S)

PIEB BRI RS TR AL :

{x YX,SS -S)

— 66



PR G5

w PR =AM S T P N T AR
dP [ dP
- (dl‘lmm,%ﬁ;l)fs ~DP-k,P

=qpx +D(F,—P)~kpP

U R R TR, (‘ZP
{

HWRHRANE =, W p =0 » PAEER T 2.

).-E-\%ift =0

& DP=gqpx

SRIENRELREE
B PIGR BERE N B TR AU, B Vi= Vs LA OB BERE IR0, XT38
PAN IR T YR -

RS
( Hy =D
X = YX/S(SO _Sl)
5 - KD
< lLl"l _D
K.D
Dx, =DY, (S, - )
/LIUI—D

\ DF = qpx,

— 67



LEZ QEUA NN ek 2t it

ﬂmSl — Jum
k,+S, 1+K /S

=

ﬂmSZ — /’lm
k,+S, 1+K/S,

Hy, =

WOSSS, s S,<S,)

Sy, <py =D
M PG, HAEKER X, NP T-HBEED

B AR

@

e Dx, — Dx, + p,x, —ox,

mogkd, P D(l_ X J
dt X,

® I Lk

a5, =DS,-DS, _ % —mx, — 9p*s
4 Yy Yo s
<> E%JL;\HTJ‘ ’ @ =
dt
DY D
X, = L5 ($,-8,)=Y; 4 (Sl _Sz)
H M,

— 68



BRI R

My, =D _i] X, =Yy (S -5 )
Xa Hy
Xy =X _YX/S(S -5 )

X5 :x1+YX/S(SI_S)
YX/S(SO -5 )+YX/S(Sl _Sz)

Xy = YX/S(SO _Sz)
o JMIEEIIIESR: DP

9 _ pp-pp,+| 9 kP,
dr dt )

=DE = DP, +q,x,
« famsmi 9
dt
S DP, = DB +qpX, = qpX, +qpX,

— 69



® I B K

P2 :Pl + QPXZ
D

EIESESiiE

Pn:Pn—l_I_qpxn
D

mpoa k£ BB Edg L ek
® A Kah 15
« QUL PR 5 (n 5D R)

AR 69 0 fe= N IZ IR F 69 fn R+ 48 TR RN 69 e
- 09 2 R+ 2R K8 fa - Se T 69 dn i

Gy _F o (ak

X, + X, —OX,

— 70



Bc: st TIR> (@ =0)
BrFREE L MmA (x,=0)
D=F/V

kA O _
dt

aDCx, — (1+ a)DX1 +ux, =0

15
~.u=D(+a-aC)

» BB R ORI (oo x 50

BRE R = AT+ ANISR R I -

H 89 R

dS TF_ aF (1+a)FS_ux1

_:_SO +—.§—
it v ° v Y% Y,
® x, 5DINXA
D=F/V
R, 2 g
di
< DS, +aDS—(1+a)DS = EXL
X/S
D
X, ==Yy ;5(S-5) p=D(1+a-aC)
y7
’PC)\I.Lﬁ
1
X, = 1+a—aC ‘YX/S(SO _S)

— 71



1
l1+a—aC

o x, W T FA A X B

>1

U oo S g K D(1+a-aC)

_kS+S - ou,—D(+a-aC)

X, 3, 15
Y, o [SO—KS- D(1+a—aC) J

“l1+a-aC [V —D(1+a—aC)

X

o RAYHAMEx S DXRAR

+ BUE D BT MRAKAMIE T FE, WG 40k 5 .
TN T R LA =30 H 40 2 25 40 e+ PO A 240 i

(1+a)fx , = Fx _ +aF -Cx ,

SoX, = (1 +a-— aC)Xl:Yx:s(SU -S)

K D(1+a—aC) }

=Yyl S, -
X’{ ’ pm—D(l+a—aC)

HEE R BER) JIE AR R
o INIHTERERIREE, SEIRFRA TR RN R BRI RS, K K,
IR
o FEREFRUREE, WG TRAES, FRSG LA
o WERBREAZ, FMAREFRESEAEREAG EERE .
7.7.5 BEITIE
FUPTEEER R EVHE . B0 B AR 8 B kAT
7.7.6 fENZH KRR G RE

— 72



EBRL, T RESE R RSN 15
7.7.7 AT B L B FARAR SRAF IR EE R
FUTINF R 24 EIRATX 225 B 34T 0]
7.7.8 ZH R (RAZIE—ZF BRI
Okl TR SEORY , R T, KBS/ (p96-p108)

— 73



78R/ FS5E REHANKELZ (EERESKA) (2 %0)
7.8.1 ¥ BEH

EALVE R AN
7.8.2 BFE B

HIRKEHEERM, BHRERKETZ.
T83HMENE (FEA. B

Hoe BB KA B R R K R I R

AR PRSI K A (R 3R T 20

FEFNRA: KEIESEBE, K. PBEKE. FHRKE . 80KHE. 5597
K F R KRR 7 =X
7.8.4 AR

& K g FAL SR I R R K BB BRRE R B (B R T AR AR B

T &R

o REMAMEER: TR, ERENSSTR

o HIFIZER: ORISR, WATTH, JERCH:

< HZ5HK: TomaiEK

& MRTLZ: HERIE

B2

o T BRAPERE UMAT AT

BB

& V5 RYLIRE IR EUR A R
o I RKEUSERIRIRGAED, KBITFMRRE, K 99.9%LL L.
< RB: AKEGHEER-UIREY, EBIEEHEYAAAE SRS, AKE 99.9999%

74



PLE.
o KR AR KSR 99.999999% L .
KEHESRE
s K
& TR KAE T K A o
o WEOKW: SRS, [, BIEameE.
o HLEL EARARYE, BERTE, BORMBENE, it
o NMH: BRRRE. #FE. SEIEMT) W X G ., BEEE L A (] )

KA o
7 H B K B
a2 HRORE WEMFELR | FRORE
i RRELRE 0.25% H i 37%
KT 0.25% R 2%
mERE 0.1%-0.25% B 0.1%-0.15%
SE 5% dHZR 0.02%-0.2%
WS 75% BERB_ZAE | 0.01%-0.1%

R CEFHR) 1% 5%

YE K

BRI A IR TR B B S e SRR AT KR
HINLFI L R )

THOKE: L= A3

AIUKR: HiIREk

BORYE, BRARTIE, T2 AEH

— 75



FHRKE
< fEsnm 120°C UL L, HER. B K. EWESEEY R 7M. BERIR,
B R, Ve, NWEWRL AT N TFFReKE, 2k
FR IS TR AR % S IR RS, R T DR K AR . FRCK AR I RCK I, =2
SEIO = H A L 773 . Tolk>RA 160°C 2h, ¢ 170C. 1h F#H=S, HT
TORFET RIS A0 K IR i, AT IRV L7
ARIFKHE
< IBACKERCR TR,
< FRETEARE T, F9E50, AIOARNRBH KRR, HRAR. BR
SNSRI . BRI, SEUEMIRIET.
< —fRAE 115°C~140°C, LR¥F—BUNIA], ATLURIEAFPA DA
o WRRCKE R TR R A R K .
< WM 115°C~121°C, Fi/1 1<105Pa, 4EFF 15~30 444 .
SRR — B RARAR, AMEE RS, MAERTR, A5 R K. RULE BT K R ER,
2255 DL BE 2F A F) UL B RS IR A b o A T ORI K B8, SEBrde /E AR A4 n 50 % 1Y)
TR 24
2 BREEKH
MRS R B R
o WEEMRZ: RRPMED K (EIETER) AH.
< WIUETHERE: KB )54 46 B R B 6 OUE L
S JCTRIN ) AR B2 . i bR sy, I [ BR A

o BFRIEER . WIR. E P INAEYRI A BRI I I

— 76



o RGN WKL Z RIS .
o ZIUP A BRERRU AR IR .
< pH: FEYE pH T ol IR A Mt E %
K R iR 3 77 5 R B R
o DORETR: AR, BT, BEEYR
& JERITEY): ZIREUTIE, BRI HAMBRIR Eh
< B pH: G, ERfb
WD B RA E TS
& RHEELLK W Tk
KW : & Ca BY Fe KR SRERERSGAE 0l K, KRG HRE, KSR

3

IR Eh e
& FEm AR IR TR AREOK A
o IR A TR UK
BorE K RBRIET
SRR ERERIELEE:

— 77



FERBEHR K, JTEH  &recks
SER, RENCERNHR
ME, EREERR

FERME, FLREU e
mﬁ%}ﬁz&ﬁ 120°C, 1X10%a  sppyimses, WE DAL
moses {75 RHERIR, AEtA, £

E71. REEE

N ej: Jer 5
— (R, KR sEmina s — e EE s

) “ — RERRETEA K ST ERERETRER

BEERERAE

& Ein R KEERE, ELL

& BEIREAE RN 20— B K E R IESE R INACK R, A A SN B KR B K9
WEN B T2

& IMATHIR . YRR KBRS IR =B B A R RS PT: IndAes, ORI

&%7 yé\iﬂ%go

* IV 1 4 K B

WK

R
R

)

J

W

BEKE RIS E

— 78



< BORl: FORHE, BCHIETSREE. O

& TIHGEE. EAMTINH. 70—90°C. [

S g SRR HZRIES, Pl TTE] 130—140°C .

o JERRGE: 4ERFKBERTES—T 4. O
& BHE. HFRIEZTWREIKERE ., 40—50C.
& BN KA R BERET .
SR B IR R
D SR PuEKE T2, BRI IR R
2) MEEFIHAE, 5+ Azl
3) ANE AR R BB T & B e P B 9 5 KT
4) SR T EESUK BB KARERRTT, M L%
5) X HJJERm, —MHN 0.45-0.8 MPa
BRI R
D REBZ WE IR,
2) BHWCK;
3) B o B
4) WESZZRIIRmED (RORVT B
5) 4 KB A
6) FEFELCAHLLT, PIAE R B GE () F kg b
7) REHER 2
8) RIS,

R B HIE AR

— 79

[



D &R,
) YL R,
3) NTLHRAERTIE,
4) X IR E P A TS R N B OIS
7.8.5 BETIE

HOF TR R P R0 AT
7.8.6 fENLZH KR E RSB

B RE IR HE K B ARG SCHR, T KB 1 750
7.8.7 RATHE A B R HARAR SRAFBRER

HUMA AR 4 RIRAT S 5 BT 7
7.8.8 BE R (AAEZIH—E WL

(RETHEERSHAY , KETES, LHEHEHS5EAR (p56-p66)

79 FEETUN  HSE REFANKELZ (ZRREERESRERT) 2%

B
791 HFHM

CEVAVCIE VNt
7.92 H¥BIR
ERLWETAWER, FATRER L. BTSSR

ET 2.
T93HENE (FES. HA)

HA: VREERIER . B SRR R
M BRI L2

— 80



FEAIA A BRSSAER, =5RE T SRBREEE, SSREERETZ.
7.9.4 Bt RE
B BERHE
—. BHEZSHER
LA A
AP FANE Ff %, AR, BT AR
WAEMRAIA—, —BHEESSR R FERH L, SRS E—RN
103~10% 4~ / 2K 3.
RAKLF IR NG 0.6um A5, FT LA SRR B A 22 B 2 S 0k (0.6- 1um )
2. JC 2 SRR
Hr4: 99.99%
56 [ G 5 0 S5 R e
100 2% (EAZ/NT 0.5 Sk 1-H T 3.5 ML)
HIE: 25 C—40C JBJF: 30%—45%
. ERBRERTTE
LR
& FIFHA SR B AR R R E AT ORIE R B, R Dy LA 2 U
2B AT
< FIFH 240-300nm fS LR, TI4EA RS
3EFHRTE
o RAFEBREMAED. B, KEMHES
433 IBRR T

— 81



& A I g A o R e A B EEAT BR
=, S
o JRE: PN IR RIIESS T, AR N A B E R . BHAR. PR

B

WS DR PR AR R E B AR o, SR BIBRTE T H .
TR HFRRL eSS

1. /848
& ALGIIRLIEN TR, MIELTYEE AR N 16-21um, FEIHEEIA 150-200kg/m?
2 P H LT Y

< HEAf&N8-19um, 7 RECH 6-10%
3EPER
< SRHEAR3mm, K 5-10mm EFREER, T —BCRAE R E AT 46 8]
4 AP AL LR
& FIEARI TR BB 48 (B4R 1-1.5um) 5k 0.25-1mm JE4F 44K, 254k
4RIy 380kg/m®,
5. e 4 k)
o QG REEGE. AT, s MR
6.1 FEIE AR
& K H 209 1947 R AT 8006 4% il il o
7.k
< 141 Milipore A7) 0.22um IEAGLIERS, REIRUR O, WE WM. R
BLNEGE E3E
FERERAELS

— 82



d SRR NE N

o R T B AN, AT

& B EREN R LR AR

< JRiE: 0.2-0.4 MPa.

o AR MXNEENT 70%; LT FRIEE R 10—30°C; W i§E 100 4.
=S R R
AP MEELR B4R/ A 0.5-5um.

\

AR IUEL IR, TR R AR RS, 8 AR S A T B
RS S R/ INRITT T8 I G IE 31, AT B A PO RoRs 55 8 S 2T 4 [ 7 A il L 2298
ARAY G A KRG AR, ANIMHERZE YRR R S fE 2T 4R b, seBl
TRLvE.

(1) 15tk b ol i B E A L3

+ ATRFESR U —E R E R AT RS, TRZESEERE
IR, SHtLrgERTHE. MRS FEMZEHRERKR. KRN SR
B EEESSANE FRMNENMBIAEORT, bTBEMNE,
AL B A R .

—TN
Wg* \V/

— 83



(2) EEFRERNE

SR E TR —EEHR, &R
BESAR BSR4, SZA4ERTIH R
TiF, SRR, RGN DY
R RiA A EX, #EX SRR E
18, IE44ERmEMAEPEESR.

dp dp/2
%—//TJM;

hg NS
(3) By sfER#IE

B AR/ FIROR AE 1R 12 <A A
AN B ELEs), FROvAN

¥ &L
Wg— <2§

(4) ENRREERNE

+ BEAER—MEER BN, A6
PLRTZ 1 B K TR e R e /16,
ORI TR -

Wg_-_ ./

— 84




(5) R

BT PRI R 2 WA AR
fiy X HL AU Belohy 2 52 S 12 LT Y
PR BT 5 T P -

+

—= 3
Wg

S A g RN, Bk
R ES TR B LI R i AR
. AR A,

1 EE -~ \ ﬁ

=
#
m
4 gﬂg
B MK
R FEEAUE %ﬂ%
=
1
i}

\ i3]
2@

FE

" ok,

2

TSR

E" AHERETRERSE E R

°y
EI
_

va/ (')

Ei-15 ISR () 55E PR %gﬁ%n éﬁﬁ

R BT IEBERENEE

* WORLR/N . RLEE AR . MAE . A
R EE . LN R R LR BT
BT ERRAEE -

— 85




(D ZSHsbHE
< HI: e ARNE
& fH i
DT, fETAWANONE, RAEE, RibmE 8mis. &7 16m, =3k

B EE

B

(2)hnsmid &, A EABN F AT oI iESS . JiE 0.1-0.5 m/s.
A BRMBRAK—SBTERE
& BRZETAPIAK: W IRE 160% . T RGHTE K .
& FERSTES A BAROEE 15—25m/s. sEAzfR A 20um PLEE T, 6 16um B4
BN 60—70% .

S YBRERSE: 1um DL E R %K 98 %

FRRE AR E

— 86



2R AT

ERAEHEE: 1m’ BESFEENKRSRR(Ke). ERARESHK

REE.

EEAMNEBE (@)
» FREVEESHARE THEMENEEZ
17
o« BERFKBSRSESHREERE FTHRAKESSEZ
O=Pw/Ps
P, KEBESSHE, Pa

P— M FIEE THAKESSE, Pa
AR ZE 7P R AT A A 13

FEBEE (X) : IkgFEEHEBERKEE (kgkeFZZ5) |

KEFARBEETZESREZHE.

7.9.5 HFEITE

U R AR E VR . B0 AT
7.9.6 fEMV ZHE R WG B

TR UK TE B JE
7.9.7 VRATHER B UL B AR SRR R

FUTANE AR 2 BIRATN S5 B AT .
7.9.8 Z2EHH (AEIIH—ETRIH)

(REETREFEHREHEAR) , KRETFEHR, LHEHESEAR (p68-p71)

— 87

B =S



7.10 HEHE T+ ¥ 6E REHALZES Crmadfist Rsioan) (2 28
7.10.1 ¥ HH#

CEVAVEIE e i
7.10.2 BF B

BAR R R R I T2 M AR B N A, BRI A S, 1 by
AR S R
7103 HENE (FEA. ERD

B T RREEE IR T 2R

M A S BRI S 2

EBEIH A ORI L2 RN EE NSRS KRB R
EREIFIN L MR A 2, TR R S s BRI S ] A SR
Bl AR In A RIE . et e R R
7.10.4 F2Ed R
RS R ] B L

= Bl R B L 20X % ELR

n FEFRTE REBERN /12 7 RO AR A |

= RUEBERESH, DT HRNRNE=ER
BRZHMRACKIHLE

= R BRI R AL A%

o EUE. WA EEUER. RERAVA iR, EE
oin S A R MR EE R B AL

RS AR I — OB IR:

— 88



KB RE P K — U IR
B A R B R R ZRAL IO 250 B0/ I R R SLR U7
mﬁﬁgaﬁﬂaﬁm%ﬁmﬁﬁﬁﬁﬁmyﬁﬁ@
@jﬁﬂ%i%ﬁ%§ﬁ£mﬁwmﬁmm%§

}
BT L AT S, JUE& 4 AR R i w47 4
RILERVEE, SLIREBES AR

REETRE RIS BN 42K :

YA SUREL e E Rl
BRI T4 =K
s

- WAERE . FAERKER., FPRGRE. RAER. W
LA RBEHEIF

- YESH
SR MAEE. ZRRE. #E. AR BS
0,/CORE . RUKE. KEBTEF

- WESH
WK (IR BIR. BRESE) .« pH. FYIRES

JARTHAT ™ 0 KRR D A M SR, M %
PR AR REACE, 76 FEMLRY 65 B0,

EYFRN EEFSH G
< LS

B X ok

— 89



& TR, Y, S, R, M
& NFH:
& MGG, KESIFRIRE, ARSI,
. BRI
< M
& W FALIRFUR TR IR N B ARG 3
< NH:

o ROEEEAME. HRES, R RIRELE KT

5 S TR AR A R 425 ]
X *E}E‘/?: :

& PRI AR A AR T IN FR R RR PE
T R LR IR, A SR A 7 R S T T
o6 B MIALRFIE 5 R B SR PRV I R 8 S

KBS B2 B BRSO 5 1

& PG
& HIREEKE MK

X4

M
ﬁ

& B LIS

YIEL S H IR -5 42 ]

& LIRS AN 5 1
& R M R B R I PR I
& AEAERONIAS P 1Y B T E VO LAY

— 90



< JE:

& AV PHSE AR E, IR T B
(1) RERWMMBRSTE

< REEH (fermentation heat)

o P ERGHUR I 2

o LR AR A

o UEURH RN BRI

< UQ REf=Q AEM+QHifE—Q K —Q & —Q HM
H P (biological heat)

* B

6 LRI R BRI B AR S A RE

& DRCMIR R :

o ORFRIEERY: MR, A ZE .

o DWEARIREE. WPIRGERE: BOK, AVHiZ .

o OARFAEKHE: EVHRmAR.

& DRBERCTT ) EEARAE . ORI A4
BEREH (agitation heat)

o W BEREER SUR AR LIRS B R D BE R P A B I

< DR

o DRBFRE: PHEFEBLE. iR

o DEFRIE: RIBEREE

< DR PALRBUR R BEAE )R 5 IE  (3600kJ/kWh) I3 .

— 91



o R BN, 51K 75 TR A RE

& Sl JRAHRHIN L I RE

o BRI BRI R By FARE LIRS AR L R AR B
o B

& R ZE S G R I e Ok
& REFRFL . 8RR E S

KEERTH
o ORI = DR A R

S (D) RIEAEKRE. BEZN.

X/
o

(2) HRAEHER 5 A 224

X/
o

(3) MRIEALE VDRI

L)

o

1 M %% b4 281 J
(2) EEREREIEN
& IEBEBOEIRE I AR R
& ANFEER: AFENERE.

o PIBCRIRAR R IR: ARKIE, S R w AR RIREE, A Bk B Rl B

R A P
o SRR R
(3) RERFEHT R
o —RATEIMR, RS T EZ RS A

* RER. WEE, #aKi;



X/
L X4

A HUKEER: e, 52Ny

X/
L X4

P UR s KRR SRR IR

X/
L X4

AL R RS EIBE

X/
L X4

R T P 5 VA H AR B
2.6 7RI 5 ]
o MR BERNIOES, HEERE
& BEFCHIRO . 4ERF IR, B 1Ei5 4%;CO2 AT O HYE AR 5
< AR AR 32 A F
O 8 1 P el A T s = PN £ S TR N A 1
YR T2 75 £ /1. 0.02—0.05 MPa

3 BEHF ARSI - F

L)

*

PP -

o0

X/
o

PP A 38 T PR T A R T 5 220 S REJEE

X/
o

PEFEFEAR

X/
o

PR AR D) 2
ot PP ] HE

*

< REERASERY BOM A R R BEAT R
WS BRI 535 5]

& FEFUKE

& pH

S R

< BA

— 93



1.3 R VR B PRI 5 4 1)
o PR REERURRE. R WS REERCRE YR R
o K. TELREUELL.
2. pH il 5 2 4)
< K pH AR R BRI S & LI .
& PRI :
o BESJERE b R T 2R R

o
S

*

WEAE i T e A B S 7 AR R
< BRI AR, AW BRI
R P Y
& K AR B AN BERY S8 AR BRI H o
3B AR R 5 )
o & BTRRRPNASE
& PR a0t EE, WAVEIRE R E 5
o Rl 7ELIESEHK.
o PEHIGEES . HLRROR R E AN R A R AR RE )

SRR

— 94



(1) BRI RIBE ST (2) AT HERIFAS:

40 BRAH i 2 T YRR BEL
1/kyc

SR A
1/kg

R
/ [ )
SRS )LD - W A48
2 ) | 5 7 B ¥ l/kls
i 1V e M i s L
VR AR 7 /kl‘ // \\ 6 : & & e

1/k,, A
WA AR S ?ﬁiﬂﬂﬁ\ 4 uBEBH 77

1/ky g
R A
1/kg

VK,

S L
ERP RN IR B R BB 4
Fu At AR B

2P R R AR AR R R & e R K EE ) -
(1) (480 T R R SO A L
(2) $E40TH 20 77 R 41 A 9 5 40 B 7

HE4 oxygen supply F#
S AR RE: FNT IR E R IR AR RE 2 dissolved oxygen rate A%

#63#EZ . oxygen transfer rate, OTR

daC
I'po :E — KLa(Cl _Cz)

FE4 oxygen consumption
& ARG A IS AR
% 4% % (Oxygen uptake rate, OUR)
& DFEEEZR
I 5 28I S
S ANFEN RPN B ) ) B VA R AR .
o BEEDLT R TEEETHAD

& IR IREGE R KT B T R AR IR R, A REA A B I AT

— 95



K,a(C, =C,)=0,X

Iy S L 5
o g BAR O BHFIESE; ARBK
< YHBEAIERE: 3—10%
& JHLH: 5—30%
< HW: 10—15%.
& PRI 4RI E AT G B T S0k B P REAS — 3
Mt E R —AHE3
o WINESY R BAAE AR, WINEEURE, A&
o REREE: N CO W, XA ERE
& BURIEAHEZE: BifE, ARHE 5—10 .
o PRARAKBHR
EmtEER - R LE RS Ka
o BEEESRUCE, BRI ML B IR B
& TFESMBERIRB G E
I 1E e
S IIEST
Hib T Z%M4
& BURRRFRERG
& WAKE TR
LIV

— 96



& W I E R A
ot A2 SR A2 0] T AR P

PP S ) VR I R A

JIik JHBLRE s 2 ML M
%30 '%ix VARSI Iif I
EUEiD. Y52 Ko b i
iﬁ,ﬂi K, a ﬁ} H
RS 2 a rh A
bl VAR AIRIE, R e A
FEWIR iR I7 Ko
i LA R T il
ik g T A A TR R A AT A vl 338 Fp il £ 1D
7.10.5 B IE

TR FERARE IR . 2 H MR E R R T
7.10.6 fENb ZHE R R G R B

BB SRR T 5 4% 1
7.10.7 VRBTHE BB R L AAR SRR BRE R

AN E AR 4 LIRAT S5 T 7
7.10.8 ZEHH (ARBIH—F= BRI

— 97



CRBE LR SEOR) » KRBT LS, KEd il 546 (pl46-p159) K

Feet R A LR (p114-128)

711 FEHRITT— FoE RBHALZER (REBIEBR) (2 %5K)
7111 #H¥EA#

B T
7.11.2 #FEHR

AR SRR ORI 545 0 R SR R TR R A (¥ T ) e )
TUIHEAE (FER. ERD

s BRI AR S 4 )

ME s R L U I

50 SIRTAV SRR il RS ot I N2 b7 N SRS € | IR 15 b7 NI R = Eb7 SN A SN
TR BRI KEEL SR B R AT B R TR IR IS ALK

7.11.4 FEAE
4. BRI 1)

S R IO BRI A ) R U R A G

& ZERAGTR AN BRI AR TR L

o MR

% YR AR SR U A | IR T AR N A IR ) L SRR T

— 98



+ EEFOUR

C. —C,,
;,.02 — OUR — V O2in L O2out — QozX

X COQ%%ﬁ&%CER

cC . -C_,
r(‘og — CER — V colin L co2out — QCOZX

YABK foam AR5 4a
o M
& AESBAEDRIRAAT, SRS IBR AR — E R RS TR Y AR T IR
< WRIE ERER, AR S ELBIR, SR SR
o WAWHEK, SHCTRESENGE, BT, SRk ISR,
1o VAT B 5 R A HL R )
o RIYIR: RAPS. B, ESUHR, R
o POEPEHE K ABUCK AR
& JOBFM: Jb ROk, BRI
o W, W Ti5 g, BRI
o BRIEIRSZEE, QU R B T
2.
& BEFRELAEE S T ZEH).
& DB IR HE 5
o UURREEZAE, WpH. TREREE . BB, R,
BB KEET. 2, otk

VU I mechanical defoaming

— 99



X/
L X4

WU o8 21 5= 5 U /1 AR I IR AR 2

X/
L X4

EE A Y IR R e AT BB IR

X/
L X4

TR G|t GESL, 8 M s T B 77 T BRI

X/
L X4

THIRKE T AR, RERE 95 TH IR RCR .
o A WAEER, SARPLSK, EECRAEE,
< FHIH K57 (defoamingagent) V4 ik
o HLEE: DINTHURF, FRAR TR R SR BE AR TR B2, (IR
<+ Fhk:
< RIS SR
& BREENR TR AN+ \lE, LR
o REEE: RELHENEHM, ik
< BERRZE: ANHETOK, 10%FL
T R 43
& BURTAE R B T AL RE
< SIETEEAR. A S HGR T H
& THIRFIZ BB, e EAMERL.
& THURFIRITR N2 B R B AR, SRR A ) & B, BRI R

o REBRSHRAEMERE, SRR REE IR, ROy IR A m s 2%
PUK I N AR e B I T A AL S D o
< KB RE R, AR A K BTN ) R RN T BRI N [

— 100



P m A AL, SRR RS R A A B (H R RGN, U R R
CO2 43 ., 1M Ja 7 WY HG IS A S8 o A= 1) (1) 1 AR K AT RE ™ AR AN B 5200
o BB E R TR R I IR, — AR IR RE AN R I8 Ss TR, & P
EENE I b NI R NG WA AL
< PERUEAD, ROV EE OS], SO NS 2 S (B
&, DM TR AR
& TEE BN R BHRE D, T RN R kel s R AL UR 0 TE, AT AT
W F DI A A5 Tl A S AR SAGRIE, R E RS R0, s i s ]
PR, IRBWFTEHE P
EEWME
o R, —RRCUE KRR AR R, T8 DLl Pyl s A AR R R
WS SRR TR R(V / V M),
K ftn, HeA7 2.5m3 KE R R BERE, AR BB TG 2 1.25m3, K
NIEA N 1:0.5, BfEFRE K EN 0.5(V / V m).
TSN U AR R B R
o FERIONTRERIZGE (V) SE R R B(KLa) R IELE, BTS2, f
RT3 i s e, (Ha IRl SR AR R A B Th A, U T3 nid

=r

B, URERRCE LN B, NI SR DIRE T B, M0 SR DRERT 1R S
RN o L, WS GE SR A YRR EA BERE DRI, X R IR
RS

M AEFERERTTIE

& WE R R AR A E AT iR R T E T

— 101



o ERFEMER. B RN QBT EIES: B E R
HEMHER I
o FETETHEAR B AR, — R R RR IR
e THERE AT L BN B BB T, BRE R R, SRR
RERE G THER IR T, B IR/ NI T 7P i 76 87 8 P i o PR
AT LA T AN Z P B0 2 A
R R TR S T S T TSI
6. PEPFE
o REFREBHEHE 5 KRR A KRB R T % U1 BT AR S KLa IELL T 54
KB BERET R A, T DhRE SRR =007 RAE . BT LATE— 8 JLA 45
FIZAE AR R R L DR i B PR ) & B (9 S R B (R A A%
JF R K La 3 TS24 PR T 1
HHEMBEARBFER INTHE
& ORFALIE N B JC B 2 FT /N0, 380~ REE ik AR (BP 3E K N R TR @),
T EL /NSRS b B3 THD B LRSS, AR S kB [ 5
& O FEIE RIS S A B NRES BT TR, AR iR iz s bt
AN T SR R BT, R TR R R
< OBEFE AT B I T T 0D RO ) S8, AR BB g, 8K T KlLa.
< H AT H /N UR B AR R AR T ik, DRI A] AR 4 A I T 2075 22 (H E R
LTI S B T ) VT BB R

(] Py T A P P 538 22 R0 [ 7 e e, i A2 A

35{7

Bt 5 HEAT Uik
Mo KRR RET, R IR R B o

— 102



ARAE R B R Wi R AR Tk, BAR — W% 08 S AR 2, {2 m) B

TE R I I A5 AR AN [ B SRR ) 4 R B AT VR T IR e, X R A 2R 7 i AR R
¥ BHMAT
R EEL S B

& AR BA SR B K AE T B D I ) o

& JEURLFM R I RS [ 5 70 PH 3K«

o PER: AR ST ] A R

o FE B, AR I E

o REERH: BRI A KA AR =)

& MRTEER: R EAALRR DL R IR [H]
1. &UFIE N

o (ERCKAEFERE, ZIEREE. [

o RS R
2+ 7 o S

& X JE R B AL S -

& DREERSIRIKHEL, B IR

o DAMRREHE AR, LRV E bR iE

& DRBERERK, WRBEE, SURRBRIER

& DTN B AL

o OXFHAR, HUERT 16 /NS AR

S PMIREE, CHEEIE, BB, SRR, pH, REESMIURIR R

il

— 103



SR
o BB LR TR MR
o RERRE %

el PO R L

REESBEBEAKEENE

R I TR ) BN A

VKRB DI ¢ KRR

PR B TBOK - » RGHIKThhEUL:
o FEFETRA I 223 e it
+ AL )5
=3 2%\ £ . B jﬁ#%ﬁ
e B e - o A .
WA
+ BEE
KRR BT KR
k@ﬁﬂi%&ﬁ%ﬁ
e DR L i 2
KR SRR - kAR R
o WP R ?
o BFERRIET
s BT R g2
o B TIREE R J ok ?
B3 pr s A7 AN IE R 7

AETT G EAN ISR R P pH 2
AT PAREE ORfffh. L aE%s) 2
BT A2

— 104



TR I R B U R
oo E: A T 2R S R TBOC AR 2 -
Ka ((FAZRED « PV (DFABIL) iNa (Bkasih. mae) %
v Jivke
s BRTIONTE: KB AT B IO E A 5 il T
s PRI WP RS AEBO S AT BOK
< IR B0 AR R SRR 2 LR/ E T 252 W A R
S )3 B O [l B RS R R A R ) B
o BUABRIEL: WP RS PR A SR04 RN BOR R FE g T BB, LA 2
B3 2 |ISF 999 iR/

7.11.5 BT
HOFINER RBP4 BTAER S T AT
7.11.6 fENVZHE ARG R B
BRI SCHR, T AR AR 1 4 )
71017 RATHER G LR AR SRR E R
HOMNE &R 24 BRI S HHR AT T
7.11.8 2 5R (RAES|IHF—ZFWaURE)
(REETRFEHSEOR) , KRBT EH, KEIREIISEE] (p154-p162) , K

FeE I FEIOR (p133-137)

7.12 BEHETTTZ FBT1E KBEFRNREESEDSEAL CREAEFRRS)
(2 221%)

7.12.1 H¥EHH
FLHE B
— 105



7122 HEB R

PR 5 AR I LA 2. N AR BT JE AN H br . IFEUE AR R E
7123 HFNE (FEA. HER)

e OB BT R AT H AR

ME s TP EIE SR R R B

FRAR R BN BT DO JEU L Gl A AR S LA - R L R IR E Y
RA ARSI A RO B P RO R SR BRI AR S s
FREEMIR N A« AEYIH R TR A B

7.12.4 TR
KEE TR — R HE

T HR AR
@‘kﬁ}?ﬁfﬁ / U [irli
xiﬂ*{r— AT ;%IE KA ‘
—

W FEYE
| U K

' — T

1 RS R B vt B R A B A

— 106



1.1 RMEREI R

iR { P 152 57 28
i YA
PR A%
JeJi 5 4 A A1 51 4 S 97 5%
INEWAEESN S
HAE I B
| RBLAH - R B R R

1.2 [ 28 it H pn Al R )
1) RMNEESFAMT

L
RO, LR B LB PE R -
FABER, s | C BRIIERR. LA,
Ml RSO e ) D R, R

AL, TG S5 L 2 4 E Pt 45 i S v 4 F R A% s 4
L4 %.

2) RpLEsBETt i B AR

AW e LA vt B R EE H AR IR A R R AR AR R o T R BAS () — A F
DR 2 I AT e
3) Mk PR BRI R )
(D) AV Se as MEAE AR R e AR AR A RAC A AN PR K
@) BARSZ R I ST 2 IEH TAERUKRIN (77 R EOR, DA s i 5% B 22
A EHREE, BEN KR —ERIE .

— 107



(3 $ 1308 X 10 s L 4 B A UVl = AH AR 7R W6 DRI R R K

() s B s B Rl D S Ay, T BRI AR5 37T, PRIE K R A

(5) S NL e B A 1 4 v 202 ANV ENTHIAR, 5 A2 ZE WA AR AR I A2 iR R 5K
GV IR Z2ERE, PFiIERBE R MK, SUREZERAAMAL, BRI %.
6) PRAUEKE LAERIBREAT, B8 /Gt CoK R B b X 5 AR OK T B 70 2 18] AN B HL 3%
HEE; JRLEE BE UK o

TR B R P P 2.«

S—BrBr1900 ELARYT, SEBUUKEHERIAE, e fa BRI B AT A HA ER

55 B Br1900-1940 £, L 1 200m3 [1ANHI A BEGE, 7 G R BEA BERE TR OT AR Y
o Aiias, HUMEEREIT 4 AL/ N R B

=B 1940-1960 £, HUBHE. X, TEBIEMAFREFRE— RITARTHGE
¥, KRBT ZERESEOG A 6] 7 T C I, 2K R IR ZE S 2 1) pH
PR A B, TR AT R I R A o R E R 0 B AN AL R 258 D S
e At A o

VU B 1960-1979 4, AU HEIE KUK I HEFK) A AR 18 K 21 80-150m3. i T A A:
PR F R, SO R IR ) R R R B, e n] A R — S Ak
AZHANRAZ e e o THEN T URAE R B Tk EA R 2 N

FHBBG 1979 24 AV TREMBORR AR, 28 TSR 7. T
i, KBRS TR KB RENCE M A, BRI, TR S TRER) ™ ok LR s AL

2 TR IR DS - R B

— 108



o WL WL P,
RN = T

- HIRL i

> FEH B —mEk e WS K ik

WA -
g Ak

| —
| ~7~ i
v B

Eay gy [ | I

K K
AUk B K R gy

(60-75°C) (130°C10-12F5) ({4-1i5-8%3)

> WS M- L2 v B K R Ui

7#RIR

R NE % AI_’

NS 2 a5
HERFB \/

TR IR IE

> RS RS A T P

y 2o 7E7{147°C
tlj*'l 35 c 650C 1200c Al
- |
_i i L Iyl

7K 20°C 31°C  #k35°C 100°C  120°C #E+¥E120°C

— 109



2.1 U HEE KR B
W R
AL GRS ERRHER 25—4)

-

REAK R T
I X R B RIE SRR AR
HA ROV AT
FEfa b, KR
St SR 85
= P E I 45
= Theg: TS GRRD , fERRRRTE R

& Gl
SO, PR, B, SN

£
o M BCGE: — 6k, m3H, mE6H
REBEENHRARE
FEXGMPIEE: SRR, AL, FITKE, BFRSREZE, EH T/
. AP EIRHEEE . PFRRACREL, TiK.
RAYE (HEE) ke PRRACRE, (HERKIERL.

— 110



VvV U &R 14
%R
P i KEABME
V4 158 2-%®
/\/K/\”
B W

R
TER: SUMRIRIR, 2 SUR AR RS, B nEFE .
K/h: B8, 01-012D; K, WHEHEREIK.
. HHEREREEE, 1/5-1/8W.
Bk 4dy, Balp s ke B W — e PR
DUBRIE Y5
HEPN I TERTEGE N THRRIEE
S v
HESMEEL: BV 5| R ERES, TS B [E 6 A
TR v as . B0 s I B
BIRRBERSREER A TR REERSH

— 111



2--—-—-~H_§— - E Tep—
I J_,.-—"':—;—_;/‘ e . .
S e |
1 = e
il
! 4
A8 1l

111
B o5-1 ER AR
1—% kAT 2—REED —Eh#
4—CO, S tkthn s—®#HokAn 66—
M REEAD T—AAL s—WHkM
nos—B\EH lo—BtHKEEM 11—
w0 12—-REEREGR#SERD

ELSE:W T I ZEEVIN it kas

B 6-25 BHRNAEE .
I—E R 2—HSE 3—HEE —BHHT
5—ET 6—Hl T—IWEMH Ss—BRHY
S—Iik 10—HF 11— ERH

SRR (BRI )

— 112



fesun
i
e
j2%
-1
-2 /E‘E‘{
i |
p3 }
BEg#o SMEEo
iRk B 15 A

—EH 2—@iiE S—HEHE

WHRREEE (EHESHBRE

Caatr
(a)

A 61 TR R
I—AFL 2—;E 3—EHE 41—LAF s—%
HE —BRgT T—aE W s—a I
o— Gtk

BAREE (EEESBRE)

AT D

BT
=7 s




2.2 HABRRAEY R SR
YR LA

ONRERE I 240 ] B 2 (1 B P 40 B AT RS R A A S N, I ELAR A A 1
WFNHEAT AN R %o

AL TR RN

PR
H o |Zz 0

A e
YRR
N oI
WK 9 5 -
BRI w | PP
!

P8 —17 AR I B B B e !,
\/m

[ 8 —18 Celligen 40 d X% 3 52 17 2%

TG0 5 TR AW S A

2000 L He ki

3 I
Qﬁ iz
SRS
g
Tl
TRC
T

P8 19 HE 40 A5 40 M A e

BEANER B TR E Y R N4

— 114



R~/ -rh st
Kl RS d =

PR TR T
RKEFHEEZD (m) | fiEaRERd Cm D Wk
R HL (M) BRI B n(rmin?). WIAKEEE p (PasS) o WRIREE p
(kg/m®) . BN g (m/s?) LLEA RIS .

HThE (W) . P=@ (n. d. p. K- Q)

HAT, —EESL T KR B TR D2 1-3.5 KW,

(=) #HHFNAXERE
1 G gl FA ) A g p A Y =

i iR, B it s
(1) RStk a5

S At R0 e 2 23 ol R B A 1) T A ) HERE, T i ) MR Rz 5
FOR G, ARG U BT BAK, X I HOSCR AT 3 F DA = A A
JE. BRER— B TS EAR.
(2) [T B iR AT R 4

A HIVEHT: R I EE B RS T 7, KRB0 3 13 A Y,

— 115



0 G N RHER B s SR BT, ORAIE TR B BE AT 2 R
B 557 B R B R R R KRS ik B A T R, & TS MR, 8

TR A AR AR
(3) WL IR EE L3S

534 25 PR e P R O B PR IR AL 5 P B S AR AL, (EAT 35 08 R A AR T IR B K
SR AN, RS AR ] R R, B IR S SO BT . HE TR TR AL, 1
R 3 P T, i HE A TR 3 AR N e DRI FE VR A SRR il s, TV SR 26 A
ST EESRISAE, Tk A S R
(4) [ ETIRE TR 35

HBHERALE R PRREEAHIT, HE R mmshiang], EEREEET, Tk
FRETRAR, S TR BRI,
2. WA

PR E R I SRR Y, S ERAR TR A 8RSV R . R Rk
FREGIR ALK o PR B IR AR B R A e TR 3R A B, 352 HE ) PR 2 22
VA=A

(1) e rp 0 2B Tl R B4 28 (X 1 PRI 2

AT TCAAN A e O R BT e PR TR o

JA IO T ELAAAR . BAAR B IR BRI 32 BT
W G )T RS, AR K

(2) ke FEA A

FEBRA 2o 1N o NN 11795 o R A2 3 o ST DR o T 7 G S 1 AW
B TUTRE B e o

— 116



(3) AT BRI B P as B PR Y

FEHE A 5 3 ELAOBE R AS F] R 2 28 1), n] LK
SEAEMHIE A, JFRERARIE FIER N E R B D, iR EA 2T, BAT B
REST. Blhn, AR REGE
Iy NIEFE A AR SR TR S P Al

(=D TR T

R T SRR A o ) A 0 DA R A 1 A VR 15 5 P
PN AFRIBAR R A AN FIBERE DR A IRAK R R AEAFRIRIZRAT T, AT AR E S
WA R ) D 2R BRI AR TR

BRAEETARERSES. HHRRAR

(—) XU

R T 8 R0 R A BE N E P M RE YT A
TR HUSAH/INTE, JRT B R RRPA (AFE h F TEAT R A [, PAf R

N

FRITE . SAURR A AR A Sl A AR S A, 3K 3 R T DA AR IR AL F S A 2
0 BRIV OUIEER 15 B B

XU R VR R HE AT 2 -

(1) SIEABAAZ [EAFAE S 0, P50 AT SRFIREE, 940 T RRCIRE, 1 A
REAE IR E 72 LAY #5007 FGE I 0UIRE,  AAR AR 3 3 8] o AT — s R 0 IR LA R]
(2) X Z B A F, 20 R 5 8 U o IR BEAL TP T 5 &R .
(3) AP REAL TR, A& PR AR b A% s i AU BE AN B I 8] 177 42
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7125 BEFE
PP R R E VR )R kAT
7.12.6 fENVZHE R R G R B
SOIFTUENE, E AR R TR S BS54 o
7.12.7 PRATHE RO B AR SRR BRE R
HUTN &R 4 LIRAT S5 H T 1
7.12.8 ZEHEE (AABE—EFEIHE)
(REETREIMSHEAY , RWTER, KBTI FEERE (p48-54) , KEELH

K (p134-137)

TLR3HEFELT=E F 78 RBEFHESE (REFYSBEAL) (2 25D
7.13.1 HEHH
FI\E H+=uf

7132 HEHAR

HRSSRE RS P RAGE S A BB BT i B R
R IRAE R 55
7133 HENE (FEA. R

s ERSEABREEA.

M PR AR

FERIH R DR A% A R BT, Bl
B BRIRGEL

7.13.4 FFIRE
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RELRE TN IIEHFRAS

(1) B 7 BTk

(2) W€ SR B LR ERATE 251

(3) e IR AN BT
REETRE T I TS RERR R

(1) BRI ok

(2) HbsPla &l sk &

(3) His¥alita etz

(4> NI T AR A 5t

(5) ERAEV LN
REEF=H) T 0 L AR A — AR AR -

LR

Ee s
S 4il fiy

15

=P\ 2E -

i

............................

PN e :
gy ) BRI |

it

AT - BRI [

s P9k
B 1Ku¥ﬁﬂtz’i‘}’ﬁ'l

TR 1
Wk |

R G i 4y PEAiAL T2
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REER AL E
(1) 73 B8 TR A R G A 2 2 OB (A L . AR AN 2 1 BT R CTE D) s
(2) BRZH05 PR R AN SO R R T, DA T B EBCRIDRS ] (6 R EA T
FRALFE F) 2

(1) KREERIEE (AI2(S04)3 18H20 . AICI3 6H20. FeCI3. ZnSO4. MgCO3)
Mg (RRENES TREN— 2 G5 RATEY) — BERMN— Wk
ERSE: NLEBEEY— RNMBIERATEY— BROIHRATED— RIER
5 .

(2) ZREARNER

ZUEHEH]

& L T

AR PEYTE

IR R TE

M Bty

(3) BEfRiELBRA L bE
REEBIE — W B

[P — VB o B R R A B b & (A, i, B AR v DS A R T
TEVIECEATHY R BRI B R 25

W E — W B R aFE: duE B
REEF=YIHL S BRAR

RS EEAR
ORGSR
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B UESEEAR
m R ERAR
REEF=IRERIEAR: Gl UZ0) SEER. BABHAR. g0 8HEA. FHREA
Bk EEiE)BRE
— BTFXHRE

ARIE 0I5 W B2 ot B AN [R], AT R BE EAT 0

RIE 7> 7 B CRAOE) K2R, A T fik. IKIEMSE i R AL ST 0 &
AR T TEARF NI, ] FEEROS JE N I oy 85 %50 B9

ARIEBC AT R B AR, AT R SRAE TR REAT 20
RENBEFRHREE

faai A e fal 1SS

1A T o A B, A i

F WA AT AR, WA N IR BBEIR . IRAIREE . b ] R A 2 A
IS F B 2 1A 88 - A 3 4%

i P S — S AL AR BEE SR, AT B BT SE B SR 7, HAR A BN
(=) TR T A %

— R B B e Sy LA R SR I TR R T 8045, WY v R 4 o TR AR o FE T
50~70%, ZUEHA 7oA, CA RIS = 4K .

A LI AR E, AR S R R

WEJREA 22 FLAR S T X S AT ASCRF IG5, B0 FH A A m O Ay Bl T e DA S
R R = o
1o SO B F A il CRUALIAR)
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PAZH AR E R T BTN, LU ONURG 5 LAWY 72 B P 52 3 s R85 i A e
SNONE, A B E BN R T i

Pl BRBELIE « W PR AR T LB %), BB AR JEA, LA
D RN A= 7 i )

SR WAV AS B IR BN iy o P I v P B LG IR B IR — R, DA
o

2. [BERKRETIHBE

FI 22 UM EAR . RDRITE IR A S DS E N R SR o A B MRS i B
N Gy A AR I8 50 03 Av BB AR P R AR

1= R S B W o B v

AT IS IR A R

WA AR RCR, BRI ERED HERAMIRER L.

ARERH  BH PR R TR A ke ok, U iR 45 8 1 S B o, T e e R PR IR VAL TR
Y&k SRS TR Tl SR iy /i R 7 N
3. BEEEAETIHRRE

ST TR BB B AR, WM TR R <A R TRE . BOAFRE
BKR, BTRMY .

1B ZR55 o3 TT I B A FE K AR, B R4 AR BT BK .

R RSB TR R & T RIOX —FE, BEMEER TASEEMIEDE, Bk
JIK,
4. {ESIR BB TR BB

(Z) FEEBBNRAE TR BE
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B BIR B T A et % e — PP i i o F ac e e

Rl BTSSRI A B AE B AN R B e AT
=, S ERE

T HOR R TR S W & A AL 23 B PR BT (O T BITEARATER N 70 FIIK
PE B F TR A BE RS ANE], & DA RIREE A AR, 4
AN [ e AR, #5205 DA IR FE RS 2y, Tk 25 B H 1
1. HEMhRE

OIS E T EMHRERS (BROAEERR « BrkE. BRI R SR
2. HREERENRE
3. AMO0-1 B4 EHT A
4, BHELEFEENTRE

R RGN Sk de S5 SN TE TR g SRk, 4ai 1A A, PRl
A 2 D
—. BRRERE
1. ETWGGES
2. AR

1) T R 3

2) B % R e

3) e I ALK A

NSy
7.135 Bk

071K R B IR A = 451 73 A i 2Rk AT

— 123



7.13.6 fENVZHE R R G R B
H) SRR A PR A
7.13.7 TR L R FAMAR RAF R E R
HUTNE AR 4 RIRAT S HH AT 7
7.13.8 ZERE (AR —EFEITH)
(RETLRFEHSHA) , KRBT FGm, KBTI FERES (p48-54) , REFV)5r 5

4litk, (p173-199)

714 FFETTI F8E MARKEBETTLE (22D
7.14.1 #HFH

VAL o pliths:
7.14.2 B B

TIRPUERAT TZMOL T 2ERMEE A X P5om i 3 ZER 2 K45, P44y
BRAl EE Tk,
TIA3HFAE (FEA. R

H: AT RS SRR I AR R R R

M BERMRELZ.

FEAIR A BERESHENEDZEE. ERTR&. PSR T S, £
W TR L2, KRB IR SRR SRIA T2,
7.14.4 HEARE
PAER: RAEMES PGSR BT, BRI RORE N A B 0 2l K
H A A o 8 4 P A LA o
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BETERRERANLH] 2K
& JNHI 40 EES R (Cell Wall Synthesis) - HEAR

< AMHIZHAIETHAE (Cell Membrane Damage) : LR HiER

< JHIE A A (Protein Synthesis) : VU&=

< HMHIZIR G A (Nucleic  Acid Synthesis) : LURER
WRIBHAERK L E LW

< B-WBEIE (B-lactam): HHEZI  (penicillins)

LTI &3S (cephalosporins)
& FILWELFIS (aminoglycosides) :  HEEER. KKER

< RIFWEEZE (macrolides) - UEE. EHNEE

% P4 3 & (tetracyclines) : xR, LHR
¢ %Z Bk 2 (polymyxin) : Z RN =
A FERTHARE 5T

& AR I

& B TERLR

o PREL. KWL S
RS N

& ZGEAN AR

HAEREFHRR

NTFEARE: ML X-Z. -2, AR, WAEER . BOKALER .
JUSE

DNA HEHH AR
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FERNETTLE
27}
% 1929: Fleming 757 & BRI G TR MLrp, 5 4% 1) % b ) [ HE 002 ) )4 e
o RWYIBL, WiE RKARE, GRS EIFRELY).
< 1939: 4-Hp H X Howard Florey 145X Ernst Chain,Norman Heatley. & Bk
TR, RIRHEIREL, NEME, HERY M.
R
< 1940: 8 R RVESIEERRE, $EHUN 4 JRIGIT . RAEIRIT AL 24 /N NSETS, 16
I7 BRAFTE R 2 HUH .
< 1941 4 2 AIHRIRIT 8 MASIRA .
< 1943: TR RN, AU R
o AEPEEmEESE: LA
& REEIRTHERE: 100U/ml.
< X, UV iFEZFRM: 1000—1500U/ml.
< AR AN: 66000—70000U/ml
< HH#ir: 85000U/ml.,
— BERATENEY ST
% PP %A : Penicillium chrosogenum
R (DR A= s I g i)
S Wik CFHBEERE, FE.
AL A TR
IRIZFG IR 22 BRRFN 2K Py Fof
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RERMTHAKSE

s ERTEIR, RRCGEE, RARR M, BN
WL BN, JRA A RATIERNE, SRR NEURL

N

: SRR, HLERIEA), BOA 2, PR IEIR 5
. JERTRIRIEIE SN IR, TR, BRAR AR DRSS, TG A A

: TR, ARG OB, 2 BAR, R ERIRE kR, HTERTRE

MBS EEAE, duf e R, D3 SAMRIR . BT B R, pH BTt
. BT, AT,

FLE I TR R, BAMBREE 7 AN ISR, R .

1—4 WA 24K, 3 IR A B AT

A—5 WY, AR iR, W TR, K, RS
FEEE NIRRT 45 A %

= RBIZEE
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1 A= 4 & TR
o RHEAN T WA, EERE . SRR [ AR SRR AT B R
o R BHEBVNKEOORBE AR SR B, AK 7R, 25T,
o R BT D F T R R, I E R SRR O
B
< HR B LI HBOR, 1CVE BT SES, W =Mt i, Oy Tt
S AR = ARUBERR IR BT RS
MIRE B =Mk, FHRIRMERE, & NEYURMIERE, FERN TR K
VAR S 58 S 2 [A] ) Z2 B
2 M TR ILZ
o —JATKEE: R, fTWIK, TRRIREZ,
Brgpdk: WARE, BRI, BRIRES, FOKM, WEERSE. SARE 1 3 (BRI ;
300-350rpm; pH HAA, A 2741°C, 40h
o TIRRhTRE. BuEEE, KEERH. BERE 10%
Re gk AR BRI, F oK, A5, 1:1-1.5; 250-280rpm; pH H %4, 25+ °C.,
10-14h
o JUE: WHCE, WML, 1, #5519 6-8h
3 EFEERTE
& ZIGE: AEPHE B E 20%.
o BREIREL. TRAEUME, WA, JRE, WERE:, SINRERE, KWK, CaCOs, &
K, TE
& SHUKAE:
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% JHAHE 1: 0.8-1.2;
«6 150-200r/min;
~ Al 60 /Ni:pH6.4-6.6, 26°C;
6 60 /MK 5 pH6.7, 24°C 6
4 KRR S I R
o BAETR: RESHRREE.
< KIEEHE: 100M3, 22kl 80MS,
< PN 6-10 UK, ATIICE 10%, [AJRE 24h.
< KR H]: 180-220h.
(1) SRS —FE R R 2RI
& 40 /NI BEFRIE 3 BOE IR

.0

*

40 /NG s AREEESAMINE AR RIEAUR LBRAE, YERE € I RIE IR .

o

EYVHRES: KGR, ’am &,

< RIS AR 12% DA B, SR AR, B AR ARA
< WL 6APA 455 T FERE-6APA, SN B R B .
TRANBR YR A2 1

< RN, pH. BESH CO Ml O & &

*

o HERERE SRR, W IR R A R R s 1k, e S SO
Was N, ERgIEER.

< GRBE0.3-0.6%/iti, pH AT E I TANEE .

< . 500kg/m3, ¥itik:1.0-2.5kg/m3 h.

TN IR ]
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o BRI BUF, EAZFEEERIILATERE CRAATEY)
o AMINTEHLEIR: B ZK. K&
< FEFIKEZ: 0.01-0.05%.
BT
< oHLER: B BE. BE. HPE
& BXEFERAHAR, 30-40 ug/ml LLF.
o GERERIFER R IRY 2
(2) BINEERMEER4
o I SR B
o R ROMBEIATEY), KOBRE. KOk KOBHER.
o BRI ANRAKNE RS R
o WE: ARIKEZRIN.
& WIE: KL 0.1%, KB 0.05-0.08%.
o P PREFOLRIE AN K TAEY & TR 2
Rmr= B HAR TR
< RIMNEVER: Bridi7R K. BE O IARERERT . SPUlmRER . S FERRER. =
s
o AEMEE D THEY): RO BRNGIRY. RO . R OIGI bz
o Hfh: BEOMRST: S HOR
(3) A=A
* EHEZAKIERE 30C, 2 EER 20C.

& 20CHERBIALD, FRK.
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< ARiRIEH], AFEBAERE
o AERKPBCEmEIR A, ER AT ] AP Bod BRI, DA T EER S .
< B 26°C A, EIRER ST 24°C.

(4) pH F
% AEE pH6.4—6.6 /24, B 7.0
< BEENBREE: 1 Bhia ]
o UUINEIEIRE. I, E, K pH BRI,
< pH FF&: %M CaCOs. & . KRB EESE

o
S

*

pH BTk #hnwE. AEEERRMEYIR (BRER%ER . TR
(5) &=

< <30%MEAMLL, FUETURH R,

< <10%, I AN AT I )

o SRS 30%.

& WAL: 1. 0.8—15 .

o B BRI ORIEBRIR S, RmIE

o VRRERERERL S I B A KA R R AR
(6) JH¥H

< KRR FoKi:

< EHEN: A (R=EREAABREALHE O .

o JER: ATIAEZIN, MR ACH .
I #HETZEE
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o BERMOE, BRR. W BomRFEKERPARE, SEREERF R E ST
TENIER, KPEERR NG 8= EBRARE s PR B By 1k R AR,
/—Rﬁ:/ﬂnﬂ] I‘}’%Lo

BB % m e % o mam |

—— Franesan oaT @l T B R &

1 FabE

 HERMNAEBLL: KR,

& WRERAK: 10—30kg/m?,

o SHRERN: RAMK. K. REAR. MBS, RERGIRE 6
= HRET. RBTrYE.

< B RGEE WY, BRI, SURRERR IR AL, FT 550

B At .
o TRALBE R BN > R BGITTE E E

< FEE AN
s —RIEW: pH6.2-7.2, &%, Fimaisktt, HHEE 0.5-2.0%.
& BAHERILIENLL 38
5 MRE™Y pH4.5-5.0, I 0.07% A%+ FkenttiE, 0.07%f# e+ N BEH] .
o TUIEM: WEEEN], A TEREC (U 90%)
3. VAETIZEIR
o JFHE. HERWFERSETAHVER, MEREZETIK.
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& REUR: 5 R RE0E A HUE
< Tl b A BEER T REANEE R R .
< BREEET: N 0.05-0.1%F.1L7] PPB.
& AL 2—3 K.
pULN/ - e G uw
< IEAHZEEEC: BR1K pH1.8-2.0,
< JEW: BER T HE=1: 0.3, B¢ HUE OB GK4E 1.5-2.1) AHAHL: pH6.8-7.4
CBERRHh s BRIREREMBD .« BB B RN T BRI B il b
o REFEH 2—3 Ik, IEFI45HER
o REHUKMF: 10CF. ZERUEEA VR ER KA A
4 Bt
o REURHRIETER, BREEER.
o W, BRETEMR.
5 &if——HEBRE S
o INEERREN — CERVEMRUR N : 13345 g .
MBS — SR 1338 B RME
5 Zi— LRSS
< FHUH, FH 0.5M NaOH ZEHL
< pH6.4-6.8 T 153 24N 3 KK AA K
< 0 3-4 fEARRUT EE, 16-26°C, H%F 0.67-1.3KPa) FZE1H
S JRKINT B AL 2 o AN ER S ST .

& R ERY. T4 (60°CEZE 16h) , ¥y, R, BIHFERZTMN.
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7145 BE¥EFE

FULTT R RIRE YR . R b 2R S e I kAT .
7.14.6 RN ZHE R R G R B

IrEERETLE.
7.14.7 PRAETHE R RO B AR SRR BRE R

BOTAE AR 4 BRI S5 B AT T

715 BTG TH  FIE EERKEBAETLE (2 %)
716 FEEITTTSN BI0E ERRBATILE (225D

#EHH
FIUE B LU B SN
#EER

bR T RE TR ER GRS R B A 7 T 2K B TAR ] 7 g, Bk A 5 R o)
2P M4
BEAE

RS, 2T 20N BAREHE 3 A RSBk, RIS 144,

8. MRIEZRK
8.1 A H I E K
A LURAET, SRS ERAREAT IS o BTN AT S5 A RN B N BB AT PO B 132 PR)E
FA TR b GRINR BT S, DUA B AGRE RS AR H Y
8.2 TRAM R BEHIEER
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WAL, SHYMPRINA, FRRLRIRE LT B R RIS A nT S A A
RIS, sl Mg P EEM, 305 AR DUERSEE ) BEAT AR O AT
SEAHT BRI AN 1A, DUIR B9 78 FR ) H
8.3 MEMIBHIER

P e H &S e dil . B @REHITINERS, Bz 5, ik
Ke o EBATHEN RS, BUTAGIRGI AR S, A& ST sk, A S5
KPR L bR 2 25 A 2 S AT TURRE AR M, 3 R A B Re 1 H Y
8.4 RESZERIER

IR ZHEEOR, AR 2N, A aHaR 2. FBRERD IR, NEEH
UREEAH R L AR . X TR AR, @ e T RAe, e s iy e B AR AN ALk s
A ST, T bR SRR AR S i
9. WREERIT XK E
9.1 &) GRZF. BB%) . fEBMER

oM. AELHOEIR FIR. IBEIAFIR, HZR/ADFAREIRIFEET 10-15 74 2|
& R R, A R IR BUE B SOR RS R IR, 0 R K

A RS SR, BENNA A OO TR BRI E S, BENL S AR S E A
Ay =B A AR, BRI RO § RS R4, PR ST 0. #%
A TR URAK B TTUREE 13 A i, BOH B, I TIREGTN A G5 .

R L BUC R R BN TS, ZONH ST RFZPMAK ST 5V, X
A2 Tk I R TR R B AR RURIORTIEAT A I AR o PR L iRk 2 EL DL PPT I 2k
1T

9.2 BRI -5 VE2 HU i B
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ZITRIE RS AN T - R R T st 60%, 7Rk 20%, %85 20%:;
VR R G1=5 T i R 51>60% -+ )l B 512 0%+ 5 Bl ) 51>20%
9.3 BRI KW (5

FIRE NG, A ICE SR AZ MDY )1 4240 TR 5 2 U R R T
10. ZERBEME
10.1 FHRE 5/

G AR B, 42 JRDU )1 3240 RS Sl AT AL B
10.2 HEEEHE. EE%

MEEEHEAGE B, R TR HRUE, TFRFARZ RS,
10.3 ZAREETE

FARFGHE, DN TRFEAH RHE, BERFARE 2R,

11. BRENE
111 JRELR

F IR PY Ak TR 206 TR A 20 R (Y BRI T

BUTNERR, IR0 sk 4T s, AR SR N, 7E8A
PO R R TR R R AP AL, DMRIEBCE T .

LANEYTE, BURERERR S, ERUTRARE, XA S S A, AT R
BEIZEFATWI 20, AT e 2 IR . ANEE LIRETR, 2% a, TeFL,
AR 5 IRIE L R B .

11.2 REALAX

FUmAN A R PR EALAGZ BT )1 A TR R T IR B AL RILE PAT « B HJEER 2

BOMRACERG, T8, WEiEheME, AR, WTRERIEN, A% RIR;
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FERPENACE BT, MMIBETRAM, DA RKAENANERRI.

12. RERE

121 8MESEH

(CREETREIFFGHER) , KRBT, mEHH HtL, 2016 4
122 BN ZEREE

(REETRFEESHEAY) , B, BEK, % TR, 2012 4F
(kK LTZREGHEARY , Z57an. R, BrhRHEoR ik, 2014 4F
CrBELRE) » whdbil, SE%R Tk htt, 2013
(A RBE T2 R, SERL 4, A Tkt Rk, 2013 4 (2018 4EEED) )
12.3 M RER IR

B RESCEE (Hiubik:  http://wenku.baidu.com)

ARSI IE (il http://femuch.net/bbs)

T &R bk http://wvww.dxy.cn)
12.4 AR BIR

TR B AR 5% B

FL T P PR A B e L R 5 T AR DG B
BEFEYH

13.1 HUMAE H IR XA

N T A E R AR SRRE , JEAT BOMRIRNLIESE, iE RIFREITER, &
RN AR TR IR &y (FUTITNEEMRYE) , #BEN, ZRKElk; AR
PAT (P EHE SRR ENEL) Je (FUE) 554 FRIEEEM: BURS In e s
FHE, RERTUFMBERE I REFA, BESE, HBRNSELEA, A4t
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TR, ALAARTA SRR SO B AOAT Ty B SIS A A IO B A AN AR 0
BRI EL BiEouiE, DB S

N

13.2 B RRR S itk A, FRARIL A 2%

A RN B LIRSt KA, A S E AT AR IR B IR H, ZUmAR A
SEERG O E B SRR R s o i3, AR A [R) sl DR A St DR 42X 24 vh T f 5 1) T34
5X5%.

13.3 [F) 38 57 DR S K 40 o e ik o s o A 11 22

URAE SE N K M9 5 58 il e B AESR M BUAVE I RCR, S AR 75 14 A B AR St K
A TR AR HEREAT 57 2]
14 F A B3 7
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