F 14k AT RKEER Vol. 14
%48 JOURNAL OF WUXI UNIVERSITY OF LIGHT INDUSTRY 1995 No. 4

Wil 125 T 2 b LA T 5

F/H AR
CLTRPTS CR B TAR)

BE U—HrixeAba BAIANFTELIRSIALAURSAGEE, & &
K AERE U A ARG REIAERTTAR EREXAN, b 5K
Aoy, REAAPHHBARNBATRRAEAGRSIARSSHTH F£7~
FHREG, B MRRER AR b 5K AR OFRFOHA T, wailA
B o RERNRGUAZME T T OMBE AR B TNRALL P A KL HhE
At ERRER,

EREIE R RS AR AL RV E S

fESES TQI20.1

0 8] =

ER KBTS B B EE R — R R, SRS N SR B I A e
VAR L 3 B S B AN R v A 7 3 RIS LA PR VE PR AT LB S M i K R
Rt &I R B8R AT XA HA TACE B THEANTR. ERE—FRE e
RESTBOHIE AT LS AT AT 85— KBt R B R 31 A —Fh A 7= A SUS 4 R 3
AR I EF A . A AGT S AL RS — R AR BN
WA KRS B0, BNE R BE (K R A — FOBF B MM SRR — IR BB BB A A
HHSREWETRE. WX ENXRRSETEFRMEBERARHNTE SEE. &
SO RURARE B AR BRI T T IR

1 MERFE
1.1 ¥

DF 06 %I 5 £ 35 3 & BE G ( LRI 25 0L ) S i . EE R 12~ 14 BRE SR
REW - B . “#HEE 3. 546(Penicillium chrysogenum)

Y H #7:1995-03-01



2N DU R RE R TR AR B LI B R 303

1.2 IRFZ

1.2.1 ##MA% FHEEBZMEELE HE-AZTES Soml KEEHRED 250ml =
AR IEMES, HE 200r/min, R E 25C. SR ABESH SMA 28N 0%.1%.,
2%,5%,10% FirET4.

1.2.2 %8 RAFRMER.VEKE R 32¢/L. £ E 96h BRI MBREZEL FHERE
iKE| 28~30g/l. KEFFEAIEEWE A 2000~3000ml, fE R BEHIIRIE R (4 latm, BIHEE
600~1000r/min ;X & 1VVM,pH 415 4F 6.5, B 25 C.

1.2.3 o# %% FEBREMNERBEARRME FERRENEHALAEY, & R
EEARMME XA THRL S, ARG KERIEEMARERR . FHKN MELSRH

2:[3]
o

T
1.2.4 AATESNR AEEMSHTERRE.EETOCHBEIH/TEHEE.HE,
BRKFTHM TR,

2 ERER5TR

2.1 HEANMARESEB9#P LRITTE
2.1.1 dEMAk® HITEMAEMTIER \ 14
NN

16

o
(=4

ES
(=1

AT THEHENE. —&E 250ml ZFA K L12
LB S0ml B LB A Bk BIiE EBR )

w
o

H0 2

TEFMEHEOMARTEN FIERE 2 o 3
HMEE H MRS AR RETHAR 27 6k
F AR RS S R B E . AR 4
B2k B 1 BTR. MERTTLE S, -2
BBIAEBRIEE EREERIEEEN 0 o 0 o e a0
EEETRMG. ES R ERN RN B 6] b

"ﬂﬂﬂimg 1t0 ﬁﬁ?m*ﬁﬁﬁm Z%ig? 50/6 El mmﬁg&xﬁ;$mﬁﬁw-ﬁ“

K 10% 0t . KEEEREH L — S MRS . RE EEERENTL

2.1.2 5% LIEN2%M#AMASEMN — - ORI b 1%

HHAERREAEMNE. ERNE 2, M3 M —«—20H&a8 O Sy M
T . —X— OV BRI —0— 1 %

M 2.8 3 LB Sk a4 VARWRE O sk
MTFHAEMEK . HRAFFTEEZYW FEBIHTESURSY 10%). ARG LW
EREC NS FRTEEZEABIRPEANER . HEASHTFERRINE
BRI A MARILERIARENEBERABEL2IBREMEHF T H SR,
2.2 MARBKERGRESZFUNNE

MiE AR EM AN ES EWE 4 iR 20min RL.EMANEL BE2DT
90 CHY, X R MM EEEHRFEKH.

HAKERTEREKAMMEERIIER 1 B, KR EH B R E Sp(Spreading
coefficient)lH T HE .



304 EHEREILKE¥H B4 EH 4

CEe ;o HBR WEHE Bk
(g/L) (g/L) g/L) g L
35['—— .
S, N RmpsEng T ERMER
bec\mm- s p e ofe e oo (7501 30 30w s A - e430
90t k- AL 1 R i 2% ‘
[ 4 L
R T el 0. 625124 L
15t - Y 5V A 0.75001 '
SN A - 18
0.375
10f----Af--f-]-hemamoa o
- 412
0. 250
5r
0.12538
0= 1o
48 96 144 192 240
B {E] (h)
B2 kb ERERBER B3 m2%hBRnEBRABERL
—x— WEE —O— ik —-0-- HEBR
F1 BKERAMERRBEIEN Qatm,25C)
S, = owg — (doc + dow) Hsk AN it AR 7)) BEEEN
ows: U KEEKS (1073N/em)  (107°N/cm) (mg/L)
ooG: S MEMK S H 24.7 51. 4 39. 68
oow W KEEKAN K 72.1 8.48

BREXRTHETHEESIIMMKNERAL Sp=—4.0. AMEMLFEMHEZE, N
HRERE B B RERAR. Y Sp>0 B AR T KM RE B —BEATHAR; X Sp<o &,
ERKPHREAFRE MR- RRBE. B RR+, IFHEAFRHREREME
FIAE BATH A/ N EEURAE L, ER - MR HRENE S,

ARE B B B X A R % E A R dn [ 5. A B8 2000t 1k R E AR
BEFKE.

87.5——
86. 5 %

gss.s 2

¥
84.5
g3.5 b . . r 0.9 T T

1 4 7 10 13 16 19 22 25 28 01 2 3 4567 8 g 10
Bt 8] (min) MHEIH(KL)
B4 25CHGBHAEMBRADIIERATL Bs5 AEHBYHEEHEREREN

2.3 WEAABGRAERBNEITR
RIETEHEERERANX A EERRTAREEAY Kla RIgfigH
No, = Kla X (C* — C) (1)
WEC . MAHNIIAESRBREARPEERNBATESTUNATHILIER FE. §
S AREIE RIS T — R AR A TR R AR T IR AR RE KN, B RS



ZNEE BUR A B R P B R PR M B 5 305

BNEEHENRD X-HERELRLEPTLLE SHRAEFIY. SLERHE
MNEBTEMRESENZRET . RE BRI, ARERARRIEAER DR
ZHM. MEBEAENS ., HHAMARNUESBEEEN KHLAREEFRS WL
P P B R i 1% 3% R SRAR I A LAMR I X R AR AN JS B0 T 40 AR R T Y SR R YT 5 45 4
MEE BUAEM S BAERMER, H—FH. 6 TilHEMEEE KSR IFS. 0 H51IA
RSN SIRMEEREBLUES,

Cow = Ca + OC5 (2)

Coa BIBTIFEIKRE s Co KAmMmEERE

Co HHEMMEERE; ¢ WHEITH
(2) RETLUHEH MR R AR B0R S SR FIR S XA W R R
ARG R — EEAT X Kle HEPE— WG X F S S hEE T mefEA
X A S RRE .

RIEMABE KM FE MR AL AP ML AL R EME R W A EKER
) RERE B SRR, B R — B8R A #ELE, T K e A
. REAMMEETEIRATLE R EE VEMEE. NRENENAEEE,
B EARFETKARENY. M MERIHFREN EFHEFLKBFE RiBBRES
B JHERL AT AR T RN TREAEBRARMME. HEKFRRTAME. 8K
et A DN R R E TE P A EFEP TR AR L. 5 RAAERHRER
B AR R AERUBRNEAFE AFETKARER. . MEEE LHHHERX
FEAE X — 77 T RS K 7R i A A FLA R B AL K AR 55— 77 T i E ED K
B R RERERRFMFER S, B AR AERRE _HEZENGEE FH.E—
HRTLAMENT . X T RA IEME R KA A (RN E RS B mR e A H 7
W ORARYMA KO M E R E-RIEFOIR A LIS AY . BDEEE il 1 2 B,
k REER RERERE - BRKERFHTR FXAIRRT KERNEREERAR.ET
WO EREXEE, RAPORIF AN ERMR R B MMENEIREE RS,

MEFSHESR M GHMBAED N R RE MEWREERZE 6 ) H FE LA
e R - K- RO Rl - R O il - i - M. O < - il - K- HlE.G
- K - AR - K - HECRIBIEM AMIE SR FERAANREDFRER) 2R
WAy, FAN B EREIBAEYEE RMTRELE. EENBREE. BT O M Q RATLIHEER
W FiRE G M HEARRT -1 PREEFEENER . CTEANRERTREHE. R5H
B RERPHMEYHA. SHEAR ALY EABRNEEERESTHRED A &9
FIREEN A 2% 4% R KBBRERKEE RS, KB P EHEE T BEHEA
B LFL. B2 © WRATLUHERS .

MFikRE O MO, HilHEs TR RUEE LSRN EMREFS. Bl
Bixs| —EEe M EBEX FRR2H O/ 7 HERFET VA KBEA+H. AN
B eSS ZWERL K.

N, = Kly « (C5-—Cp) »a, N;=Klpw+ (C5—Cw) + a,

Ny = Kly » (Ci—Cyw) - a;

MED X EMEBRBEEN:No, = Ny= N, + N,



306 TWHEIK¥YHM FlLEDH

Cx ;‘*—CVF(I
_ |
|
‘ "
N3 T 'N2
N
M
Beé 25C HEHRUBRETER B7 SERLEULER

MIZBEEETR AW R RN E RN TE L HFTH— SR,

£ ® X K

1 Beth H, Junker T. Alan Hatton, and Danicl I. C. Wang, OOxygen Transfer Enhancement in Aqueous/Perfluroocar-
bon Fermentation systems, Biotechnol. Bioeng. 1990.35 578~597

2 George E. Boxer, Patricia M7. Everett; Clorimetric Determination of Benzylpenicillin, Analytical Chemistry, 1949,
21(6) 221~225

3 Hendrik |, Busscher, etc. Measurement of the Surface Free Energy of Bacterial Cell Surfaces and Its Relevance for

Adhesion. 1984.48(5) 980~983

Study on Mechanism of Oxygen Transfer in Two-liquid
Phase Fermentation System

L1 Xiaoming Bao Zhiqugn
(Wuxi University of Light Industry) (Tianjin Institute of Light Industry)

Abstract A liquid paraffin as oil phase was added to penicillin fermentation process to in-
crease medium oxygen transfer. Experimental results carried out in shake flasks and labo-
ratory scale tanks with various oil fraction showed that with two percent of oil fraction
added, the optimal oxygen transfer could be reached and penicillin product was also en-
hanced. The theoratical explaination on this fact is given based upon the experimental data
measured for volumetric oxygen transfer coefficient and physica-chemiscal properties of
both oil and aqueous phase. Finally, a macro-model for mechanism of oxygen transfer
from gas-bubbles to microbial cells was proposed.

Subject-words Two-liquid phase; Fermentation; Oxygen supply system; Model building



