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1.3.1 8. SAHE: BRASKHE. BFREMT R H EEHRARERE D i SIFEL
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(O, HHAZES (N, 8 (Ar) RS8R o) 58,
1.4 RBNHTERBENEREIBRTIEAREAERE '

A LW IR E AR DR TS He 99.995%; Ar 1.0%, CO,3.07%, O,18.0%, N,
%3 C0O,2.95%, Ar & 3 FAEAGHFEESHE. BETANEERENNIREE. £
BRAFA BEESARAENREREREFITS A B RIERSH AL
., RERREE., SE TilFfTEE.
1.5 HHELRK

1.5.1 PEARE
OUR = PoA(fum — Prak )/ Ve S
Kia =0UR/ (¢l — €1) (2>
1-5.2 §EREw OUR. K a,CO, B #E (CER) #5it8.
OUR = (Feom — Feoen) X 60 X 10° X L 1
2 v 22,4
F L
, = X 80 X 103 > m(ﬂozsa — f()zoul) . (3
Kia =OUR/(c" — 1) ' _ 4
CER = (Fecom — Fecow) X 60 X 10° % % x L
4 v
=£X60><103>< 1(: — ooin) (5
v 22 4_ (.0 C(:'zll'l
.5 WA RSN SR ENTFEERRE.
2 ERER

2.1 BRI

2.1.1 RESBTEEASHEES EFEMHARENTL. B3 RIEFREFTSHES
B (prad THARENEE (o) MRS RATAER. BLrl, SHESESHHEE
W B R A A R A HL A — B TE R ah P9, SAR ST R S WO SR LR RS B b
{5 ah J5 TR BRI o VAR 00RO 0 S 10 o ot A AT S0 [ R 28 S 66 A TITJ 4% 2h
ELSHESEXFGEEEBET, MRHEERLUEERT, REMFED.

2.1.2 REABRPEEFENTAES. B4R, EEECHEMERR, WNEEELE,
OUR (BN, HEREHHE /min), 3 18, 220, 250 8, H OUR BHR{ (mmol/L +
h) 43319 10. 80, 11.60 1 13. 94, #AKEHIE, OUR EF BB N HEYL, et
MARKDE, HAALE TS, 385 A 08 hnff 18 35 0058 <0000 BT 4 15 S {43 &M
BEEWA, RIECH (9 138, BIERERARK OUR EHN 10~15mmol /L + h, HH
AR B SRR A B

© FEMZERMEMHARTATIKSHIEST http://journals. im. ac. en



3 M FACEE S, LA LR B S R S ME T R BEK 303

20

Biomass dry weighi/g- L™

[T M TS SUNYS WO NN W NN N

0 2 4 6 8 10 12
Ferment.time/h

Bz BHABABTHEERIS

Fig. 2 Variation of biomass during shake flask
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Fig. 3 Oxygen concentraton variation of gas-
phase and liquid-phase during fermen-
tation course
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Fig. 4 Effect of shaker speed on oxygen uptake
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Fig. 9 Variation of OUR during ferment.
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Fig. 10 Variation of CER during ferment.
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Table 1 Scale-up results under different fermentation condition
Fermentation No.
" Parameters
1 2 3
Fi/L * min™!? 0.5 1.0 1.2
n/r « min~! 450 380 450
OUR/mmol = {L=h)~! 1, 28~7.7 3~1.2 2~14.7
CER/mmol + (L +h)™? 3.6~21.8 §~~31 5~41.4
0:/ % 20. 96~20. 11 20. 96~20. 37 20. 96~20. 29
CO./ % 11550 T8~40 0.4~1.99
Kra/l/h 115~50 T8~40 167~80
" pH 6. 0~5.23 5.99~5. 22 5.99~35. 21
AS/S/ % 48 {20h) 56,6 (20h) 69 (2¢h)
X/gL7 11.5 (20h) 14. 9 ¢2¢h) 17.0 {20h)
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S BB SRS B OUR M Kue, B HUEERSRA QLG TR ET
8, BAEESME H L R oL T # T IE OUR R ARSI IR A REIEH Koa H. B
SRERTHOUR B Kia /M EEBRMELL, RENREEHIR, ERLEHBRY
SO R RTERT SR AR B RO LR TR, XX R
BHEREHH R R AL M. OUR R RE /R — BRI L T W R A AR H
. A MRIEEE 8 BORKE . OUR K, BB TFRETH WA (OUR)L TR,

XX FHAHEFERREENIE.
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Research on Fermentation Scale-up Bases
on the OUR Obtained from Shake Flask

Fan Daidi Yu Juntang"*
(Chemical Engineering Depariment of Northwest University, Xian 710089)

(Research Institute of Biochemical Engineering, East China University of Science and Technology, Shanghai 200237)*
Abstract  On the basis of determination of ox'ygen permeability p, of gauze layers cov-
ered on a specially designed shake flask by the method of sulfite oxidation, the variations
of gas-phase and liquid-phase oxygen concentration were measured during the course of
fermentation and then the oxygen uptake rate (OUR), oxygen transfer coefficient
(K. a) could be determined. Fermentation process and fermentor scale-up were carried
out based on the (OUR) n., obtained from shake flask. With scale-up process was studied
in different air flow and agiation speed in 2. 5L fermentor. Through the analysis by mass
spectrometer and sampling, it was found that; OUUR and biomass obtained from fermenor
were little different with that obtained from shake flask, but quite different in (K )

and Cr

Key words Shake {lask, oxygen uptake rate, oxygen transfer coefficeint, fermentation

scale-up.
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