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B E: ETLABEET, x4 B M kIEH (Cephalosporins acremonium) X B 4 = k08 %
C (CPC)TERMRMEM A LLHATT AR, BB T —A3 X Blde— 2 AR IA! 49 B4 A m R
W AR R T K B R A RS ROREAE A E 3-69/L X, RN #HRT KB Pmier ks
CPC & st BB sliB 69 H R, W T MK FBH AL, AXBEHE CPC L 7R T
A AL, P T CPC A MM Bk, 4 ik f= DO-Stat § 37k 3 Fr R F) & ik iide 7 X 09 L B
Be. B LI, #BBRAL ) ARG A28 'F A= A DO-Stat ik ¥ 47 #ide A= 2 0 49 ] B AMHHf= CPC & B2,
T H SR KL S A R E DO Rl B 42 4] & F K-F, 42 CPC & vk g iR E A K a8 “ AR R ey 7
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Abstract: Various substrates feeding strategies for cephalosporin C (CPC) efficient production by
Cephalosporins acremonium were studied and conducted in a 7 L fermentor. A novel ammonium sulfate
feeding strategy in couple with soybean oil addition was proposed. With this strategy, NH," concentra-
tion in fermentation broth could be stably maintained in a range of 3—6 g/L throughout fermentation pe-
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riod, simultaneously satisfying the demands on nitrogen and sulfur sources for cells growth and CPC
synthesis, promoting Cephalosporins acremonium hyphal split, and creating the prerequisite for the
subsequent CPC efficient production. Based on the novel ammonium sulfate feeding strategy, perform-
ance of the subsequent CPC fermentations with different soybean oil feeding strategies, namely inter-
mittent, constant rate and automatic DO-Stat feeding was compared. Feeding ammonium sulfate in
couple with the soybean oil feeding in a manner of DO-Stat+oxygen-enriched air aeration at late fer-
mentation phase could control carbon source concentration and DO at adequate levels, ensuring effi-
cient CPC synthesis in a way of high CPC concentration and low by-product accumulation. With this
combinational feeding strategy, final CPC concentration and CPC yield could reach 35.77 g/L and
13.3%, respectively, the major by-product, de-acetoxycephalosporin (DAOC) and DAOC/CPC were

only 0.178 g/L and 0.5%.
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Fig. 1 Time courses of ammonium sulfate, soybean oil and
ammonia addition amount under different ammonium sul-
fate feeding strategies
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Fig. 2 Fermentation performance under different ammonium sulfate feeding strategies
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B3 MHAREFERRNT S R T B E 2 5 LR 75 (40x10)
Fig. 3 Morphological shapes of Cephalosporium acremonium under different ammonium sulfate feeding strategies (40x10)
WA KEE 1, KB T70h; B: $ENg 2, &BZ70h.
Note: A: Strategy 1, 70 h; B: Strategy 2, 70 h.
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Fig. 4 Fermentation time courses and performance when using different soybean oil feeding strategy
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Note: a: Intermittent feeding; b: Constant rate feeding; c: DO-Stat feeding; d: DO-Stat feeding (Using O,-enriched air in late feeding stage).
Ammonium sulfate feeding strategy 2 was adopted for ammonium sulfate feeding.
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Expandase/hydroxylase; E5: Acetyltransferase.

K DO-Stat+ % i Ji 1138 & 428 S 3 i SR s (&
FEdtt vk d), v H1 DO il L PR e Hogas il 59 3t o,
1 DO KFEFaETE 40%—-50%7 47, HLBEI DO 7K
Al AR FEARE] 20% LA T o Ui, BRIEE R =, K
5 Fi7R i CPC A BGS#E Wi A QI B 38 p, WA i
R A B A DU Y, A M R e AR R
Y575 % . DAOC Fl DAC A= 5 BN W Il 46 . 5t
ARBEEE R, BT, CPC R Z ¥ BE T H % &3 iy 15
ROHIAE] 35.77 g/L Al 13.3%, 4% HAERE AR
FAR R =Y DAOC B2 & h 0.178 g/L.

il R R S m oy =X, & e e A TN
I . [B] &R I Al DO-Stat+)5 F218 & A48 LAY CPC i
B, ik 3] 36.48 g/L Fil 35.77 g/L, DO-Stat
TN FE D | BRAE AL, CPC 13385 | &L
WA TRy, o E AR BRI~ DAOC 1Y
LR IEAR, CPC 7= i o 2 v] LUIAR 1 i . 2555 CPC
AU . DAOC BRIk Il A K &, DO-Stat &
ML, RRRE DO-Stat+)5 il & 48 28 S

http://journals.im.ac.cn/wswxtbcn

il 77 i B M RE fe oA DL . AN [R) T I A o SR s T
() % Bk RE M AE M T3 1.

DO-Stat+ /i & 38 & 425 MR IR £ i 4
il AR AT LI CPC =i . [#fIk DAOC L&,
A TG it 2 T 7= i I 4R A 7 R A AEOR T A
A%, AR JE W R A R e 1 R B AR T AR 1 Y
e 7L RS R ERE Nl E A AR, TR b
VA, JE LS DO-Stat kI N iR BB 44 N T d
PLilfAT . Tl CPC A& M — M b iR, Ay
FET AN AN S T e E A7 o kI, i 5 B i
AL DO X iR 5 = AR, Rl & 4
iz <, £ DO-Stat 32 #EA7 4R HIHK IH
AP AHFER DO #HIZCR, femkmtae.
Ab, ASCHR I R A% O ] DO-Stat 2%
B 2l RIS )+ Gl AN &, PRk, IE A 7E 2R R
BRI DO 2 4 i SR s HUAS L T 1) G . FRATTIEAE
R B FAA T12% CFD B KHE CPC K BE T
(1 DO(SB) RN S (1) A A FLAEE, 4R N DO/
AWM AE R AT 0 E AR K, IR DO Rk
WEIEIZ X IR LUER G DO WHE AL, R
LR DO /A A g ) DO Wsl, SCt
o I A 0 42 341 SR s 19 Tl Ak S

3 4

(1) CPC % i ad 7 P 7 4 1 A0 s il A % 22,
T M A Y, S Tk R T R oA, &
MK BERGRE Lo, ALERME, X CPC & Bi™ 4
e K8 67 TET R MR o A6 - 0 SRR ED TR A e e A SR s T
P & B P EA R R 3-6 g/l 24 KF,
TR 22 W IE 44k, TR e CPC & i &8 F1
BRIRITE R, R CPC A BLBEE T A SEA

(2) AR DO J& /44T CPC 1R % I ik
FICEEN R . Al s S Ih vk R DO T3 /K7
X FHEE CPC fe ek i . fihi 3= R Bl 4 DAOC
FOFR BB G H B DO-Stat+ )5 R il 5 4828 00 T
TN WS AT AR R CPC e 2k B FAR 2, kb &=
RERI=% DAOC MR, FRRERIERA, 2/ T
CPC K¢ MLr & YERETE 5 o



RN ARSI R kAR R C PERELLE 1329

A B
100 r 100 r
80 r 80
—~ 60 t il =60
o -
S a0 S 40
20 | ‘ 20 |
0 . . . ) 0 i . . )
120 125 130 135 140 140 145 150 155 160
Fermentation time (h) Fermentation time (h)
C D
100 r 100 r
80 r 80 [, o

[

o=
——
—

0 (%)
DO (%)

i Wit

0 1 1 1 ] 0
150 155 160 165 170 150 155 160 165 170

Fermentation time (h) Fermentation time (h)

6 ARZHMMEZEEENXTH DO Tk
Fig. 6 DO Profile under different soybean oil feeding strategies
AL [RIEKTEIN; B: AJE % iN; C: DO-State ¥ (4 23 23 X); D: DO-State 12 (J& 138 & 23 ). B0 60 WA e T A 4 1) S s 2.
Note: A: Intermittent feeding; B: Constant rate feeding; C: DO-State feeding; D: DO-State feeding (Using O-enriched air in late feeding
stage). Ammonium sulfate feeding strategy 2 was adopted for ammonium sulfate feeding.
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Table 1 CPC fermentation performance when using different soybean oil feeding strategies

KL TN A W IR CPC¥J¥E  CPC13#E [ DAOCRE  HAtihE IR [H] 18 O M [a]
Fermentation Soybean oil Final CPC conc. CPCyield  Final DAOC conc. Total oil usage Fermentation  O,-enriched air
run feeding strategies (g/L) (%) (g/L) (9) time (h) aerated time (h)
a Inttermitted adding 36.48 11.3 0.512 490 167 66
b Constant rate 32.80 13.4 0.600 505 182 111
© DO-Stat 30.71 14.4 0.180 185 172 0
d DO-Stat 35.77 13.3 0.178 468 192 42

I CPC 33¢= (LIMFF LA W N LAS) CPC 1Yy 18 Jon e /2 3 Uik Jin 4k
Note: CPC yield= Increased CPC amount (After starting soybean oil feeding)/Soybean oil feeding amount.
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