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B OE:RETEAMHEAPFAT P EASASRTTHR. £ M9 254K T iFm Span-20 0.7
g/LEM Fami ¥ FRE FEREA, W pHE 6. 0. M ERSH SN ABEE 28 C. .4
ERFFEERERES pg/mL R EFRERA A0 pg/mL ARBLBRN, £ T L AR
FESEHAFREARY, TOEREAEARS22h, @R T ERHTL 155 g/L.gRAFFER
K FTik 0.75 pg/mL.
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Studies on Fermentation Conditions of p-carotene Production by
Recombinant Escherichia coli

ZOU Xiang, LIAO Zhi-hua, ZHOU Xiao-gang, LIU Ping
(School of Life Science, Southwest China Normal University, Chongqing 400715, China)

Abstract; The fermentation conditions of f-carotene production by recombinant Escherichia coli
were studied. Addition of 0.7 g/L into M9 medium were favorable to cell growth and f-carotene
expression. The optimum fermentation conditions were as follows: initial pH 6. 0, inoculation
volume 5%, temperature 28 'C, Amp concentration 80 pg/mL and Cm concentration 40 pg/mL.,
Under these conditions, the fermentation kinetics test was determined in 7 L fermentor. The
results showed that the maximum cell dry weight was 1. 55 g/L, the f-carotene concentration was
0.75 pg/mL, and the optimum fermentation time was 22 hours in the fermentor.
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1.1 XWHE

1.1.1 & P8P NEEHARBIFEE. coli
ZY—2), BEXFEXAnp AIEBERX(Cm) NEHR
o RS REEAGREERBE RS LN
.

1.1.2 3#%%

D #HEEsRE . LB ERE, BUAEBOK 10 g,
BEREIREY) 5 g, NaCl 10 g, EEFKERE 1L,
R MAEEEEE 100 pg/mL, REE 50 pg/
mL.

2) MM FIEFE . LBERE, BAEORK
10 g, BEFRIMY 5 g,NaCl 10 g, EE T KEFZEL
LAEAMMARFEEE 100 pg/mL, KEXK 50
pg/mL.

3 MM A BEE R IEFFE: M EFE,
NaH,P0,12. 8 g, KHPO,3 g, NaCl 0.5 g, NH,Cl
1g, Bj%i%4g, MgSO,0.5 g, CaCl,0.01 g, 5
FAREAZELIL FHMMAZEFTEER 100 pg/
mL,EEX 50 pg/mL.

1.1.3 #HAFk

1) WA RT3 3% 8 15 4k B A TE T Pk B — 3R
B TR FES,500 mL =M HEFFHRE 100
mL,F 28 'C,170 r/min 3% 3% 24 h.

2) BIEABIES. B, 250 mL =AM
B 50 mL, BAKE A R AR % 10%,F 28°C,
170 r/min 3%3%48 h.

DT L EABHIER. T LEBEB(LERX
BIOTECH-7BGZ) ¥ W& 5 L, EMEBSH 5%,
HSE 4 L/min, F 28 'C, 600 r/min M )t % 3%
48 h.

1.2 9WAHE

1.2.1 #4&FEaE MR 20 mL REW, 10 000
r/min ¥ ¥R B0 10 min, P %5 R EALE 105 CHt
FZEHR, X LHKRE.

1.2.2 BHRAFFERBALSEMNE ZRIM
2] AT 5E.

2 #XREa#

2.1 EAXBHERBEFENIEE
BEAKRBITHE®ERANREEFEN LB.MY

S XAMATFAHS PREAFRBARENR

¥, T Span-20 AT H N4H LAY E B, L =RANE

NE KRR BERT RN Span-20 AR E S Y P ERM™=
BU. BG4 BI7E LB.MO 3R R ¥R 0.7 g/L
iy Span-20, % 2 7K [F] 3% 3% 25 X7 2 41 K J #F B 40 ffig
ERMPFYRBWENE, ERAEK L
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Tab.1 Effect of different medium on fermentation of recom-

binant E. coli

HRTE/ [
HRBER (g/L) ﬁiﬁ;{&%mg/mu
LB 0.95 0.712
LB+Span-20 0.99 0. 891
M9 1.21 1.083
M9+ Span-20 1.45 1.115

MFE 1A, MIE5HREL LBEFREANTH
JAEKM VS PEHRE, XS MO EHE
BERYERNLEE R, MO FEHREMLBEF
Heoh 5 00 3% T & 7 Span-20, Xt 4 A K 0 9
¥ NEMRSAE —ERRHBER, K& M9 #i5F
FE RN Span-20 Bt ,AHE PERBKRERR T
i5 1.115 pg/mL, B & 5 T H A 3% 55 & R @K F,
H s ER A0 0. 7 g/L # Span-20 B M9 335 B4k
h RS
2.2 MEpHEMEAXGHEXBENRMW

pHEMEHAXBITFEERMT=YHNELAE
ERER. B TFTEAXBHFRAERBEIBRPETE
BAHLE, S8 pH ERHFEMR, Bk R Bd B EH —
EpHEREAMN T LRBE~YRE. NE 1AL
B, REYE pHER 6. 0B, ITEMFHAE
FPERHERXIBHLETEREKF, TRBERERE
FRMRAE, AR E K ERMTYERERTHEH
REEARH FHARERMP=YRE, B KEN
1 pH {H#E# 6. 0 HRAE.
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Fig.1 Effect of initial pH on the expression of recombi-

nant E. coli
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2.3 EMNENEAXBFELBHKM

EMBRUTREMEARABIBNERERE
B EMEI A EHARERKER, SRBELATIN
ERAMEMB =R ER. NE 2 TTLUE &, 5/
ERABH 5K MBEKM FHE P RRXER
. EMEEM, RN ARERMY FHE b
RHREFA. FHETEHTERMAER, RHHAH
HAEKERM=Y S RERAS -, TR ERE
BRI B W 7= M) 3R AL T B R AR o S0
10604 ErY, 480 % PREREBEH L7, 68
RN AR AR .
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Fig. 2 Effect of inoculation volume on the expression of
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2.4 BEMNEAXBHEZBENXE
BRERYWMEARBHFEARERKM=YR
PREEAE NE3TH, BEHRBHEERE
EHR28 Cof , I8 TEM>Y P PRREE
BRI EBBRRE, EEEFRENT R, HEE
KEMTYRZBBEHER, TREH E. coli ZY-2
HMRIEEIFRE R 28 C.
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Fig.3 Effect of temperature on the expression of recom-

binant E. coli

2.5 HERRRREXNBAAGHELBHAKR

BHE coli ZY-2 E KA BBMARTHFER
MEBRNETE ERSMEEE N RRIEES
BOBLE AR B 1, R B A B AE RIS ISR B vk

REHAEREREAELAEZRMER. Ax2 T

LIE 4, %M Amp 80 pg/mL Fl Cm 40 pg/mL B,

MRBARTERRTL L2 g/LMpFHT MK

BRARXR0.698 pe/mL, WERMERKRE TR

SO YRR FHARAERR FHE PRPRIE.
£2 HAERRRRENBEAHEZBNER

Tab.2 Effect of Antibiotics concentration on the fermenta-

tion of recombinant E. coli

(Amp+Cm) R BB/ HARTE/ FHE PERREKE/
(pg/mL) (g/L) (ug/mL)

20+10 1. 34 0. 442
40+20 1.44 0.678
6030 1.36 0. 488
80+40‘ 1.52 0.698

100+50 1.45 0. 645

2.6 TLEE#HNFER
ERRUEREFREME AT, ETLRE
BHETEHAEARSDERR, SR LA 4.
GREH BHARBITEERBEF R, BE
MY pE PR AKBEEAMNRE REKE
I0hEHTRE . AMRTESE 22 hiABKME 155

g/l P AT N RRZE U hERE LT, 22

h/ERAETE 0. 75 pg/mL £ 4,26 h FRER I 4
TH.XARBERG TERDEROMRHE, =P8
40 B 5 BRI A 5 B A K B IE UM A R
BUGCEERATHRERATZYHE R, 22 h 5l
FRE pHHAENABIBETHRES, KRB
22 hpH {HH 6.04 THZE 4.45, 2 5B TRE, It
WY pHE PRREEMARAERBYEAR
KB, &% pH HRN B SHARER =Y RIE R
PHA=ZERHMH B, EREARBITEAE
KEMMFYREE, BB RBERAMY 22 h.

3 % #®

MEAKRBITERSE FHE PEOREERHK
MREH ETBRERBEE AN M EREERM E
¥hn Span-20 AR FHMAEKM p8HT P RRZ,
¥k pH {EN 6. 0 A A% 5% R BRR B 28
CHAEREFHTERAERE 80 pg/mL MEE
ARBWE 40 pg/mL REHAEREN KBRS,
WiE7 L ABENEAXGHELRRS HERBR
ARG T REARTERE AL 55 g/L,4
HENKBAEEXENO0.75 ug/mL, AR EF =
MRIBESFEVAERES —BESR, AHEXHR
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Fig. 4 The fermentation time course of recombinant E. coli in 7 L fermentor
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