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Optimal Control for the Culture and Production of
Lycopene of Rhodopseudomonas palustris .
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(School of Applied Science, Beijing University of Science and Technology, Beijing 100083, China)

Abstract; The effect of nutrient component on the growth of Rhodopseudomonas palustris and
lycopene production was investigated. It was found that sodium acetate, sodium diacetate,
sodium citrate or sodium propionate could be used as sole carbon source to support the growth of
R. palustris, and more then 6 X 10°/mL cell was achieved after 5 days cultivation, respectively.
0.1 g/L potassium sorbate of and 10 g/L sodium chloride were found to stimulate the growth of
R. palustris with sodium acetate as carbon source, and more than 8 X10°/mL of R. palustris was
obtained. Among of those carbon source, sodium acetate was the optimal carbon source for R.
palustris growth but sodium propionate was the optimal carbon source for the lycopene
production (6. 66 g/kg dry cell), was higher 77. 8% than that of sodium acetate case. The results
present here give a potential base for the lycopene industrial production.
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BEA L ABERERE ., PSBAEKFHEME
EEMOE RSB Q UL RIENMAE YK M
KRG FEAE ZHR AR,

F % (Lycopene) R—FMEEMNERBE Y b
R AARKEASE . FRAEOE. FEFHMREA&E
BEfE O AEREAREEHEDFDIE. &
FARREAS PRP BIHARMBREEHNE
RERRH RELREN 0. 2 3HE MNE
2L ERPKEER A2 E &SR
MEREXARAENEIBREELHE PE
B, BNAREDIVEARTEAR . EXTRE
H— P REAN—-KEHEA20~30 mg FOEA
BEHEVENERERFTEY, —HIANEHA
REXEhFMT4EEHREEHR PSB WA LA RKA
BHEMAE Y, FAPSBAFEMARAS
ARKEER AKARNE EFREARNBRLE
ERESHE HERRBHENE=BNLEHN
EEAYHRR., BENMEEZE PSBAKHITFENA
PLRBE UK BB ML E TR LA TR
Wil

AXERAR AV BEEXTEF LB EREE
KAEBEMARORNBETTHRREMNER,
MERA, BEMRIFHEAREREERN R
HEREB MEKTFRABRANBELRERESEMN
AEBEA. XEENIRLEARKRE EF
MAEWEFTEEAEENEXSME.

1 #A 57k

L1 ##

5256 Bt B O R R VB 1 41 R B8 M B8 (Rhodope-
udomonas palustris) , WHFEMEYEHREES
RELBRMED T L . BMES 1.2352. BMOE
PRUEM, Sigma A F A, AE 98% .

L2 BEHE

1.2.1 344 BEXESREREHBEIR
BEMEEHE KPENRESHNE RN AR
OB NENETrER =N AN IER
H10g/L, TRAEFRERBOL LWL 121 C
0minEBEEEXEGER. BELRERELE
FTFHEME 500 mL ZHEEHB BB P ERE
500 mL, FER REL M R P B RUT LR T #
BRAHEFR,EE 30C, HRE 3 000 Ix,

L2.2 ko #aEB20FERASEL
BETHE 500 nm F i 2 45 3% 9 9 9 J% B (ODsoo ) »
HHEHLE ODw AU REERABERANE

KU, BB IHE 1.2 ODsoon M A MK E R
10°/mL,

1.2.3 #maadRR FHFEHE L5000 r/min &
4> 20 min IIRAML, A TREMARBENED SR
BABRBEMEHE 1: D, EABEBEENGEHhR
400 WH B A M 20 min 5§, B2 %% 15 000 r/min
B0 20 min, R EFWME BEMAE.

1.2.4 Fraaftai REXRRES.MNAES
HMHEIEHPLO SR EEMAERE . L8R
%4 R . 5% SPD—MI10Avp =% &R 5 1) 28,
Zorbax SB-C;3 (4. 6 mmX 25 cm) 4r &+, FishHl &
CHE/BRR/ ZE R (RBIL 42.5 ¢ 42.5 ¢ 15), 4k
FHMEN ] mL/min, #FH# & 20 pL, B8 ¥ &
473 nm,

2 ZRE54#H#

2.1 AEAEFFGENBEFABREBFEERKNE M
¥ N

2.1.1 REAAMBERSBELRLERE L KN Y
w s B1ERARANKEMBELRAR
HAEKMEMYEL, EREHRANKANARA
MBI RBIENE —-FILKEXRFRED
BEMENERK BZRPRIFREFALBREREA
Pt A KRIFA VKR, 5% 3 dJ§ ODssomm
K 9. 74, N NI R 8. 12X 10°/mL, & TR MW
BESIREM 6X10°/mL, LIEHESdEHER
HoB, IR R AR A M B A P 4 2 22 B PP
LB DNZBRHA T ER=N. BRI RN,
BXEE, BEARARETUANASHARA
VRBAENE—BREBEATRFER" ™., AKX
HUORHI BN RN AR ERRANT 8
MEABEBIN A KRBEABRRARE W, ~W, #
REEHEKE. EEREHAEH. BEABE
MiE PSB—J030323 F| FIFLEA Ak IR AT E KR 7.
A, 2R KD X £ g U B IRE R R AR
BREU BN ARBER, X5EAMEH
gER 3, BT BN PSB #k % A [F A HLER 1R
BRI RGN FEZE R, B AT LGB S 15 H B 1
FEEEARKENBEIBLKRE.

2.1.2 LEAMFSEFLBRERDTEKRN YR
B B2BRRACBRAERME—F IR,
ARFEERELABRARNBEOBEARBERK
MmN, ZRFHO.1g/L ILABREXEEL
BEMEEKARHAEMN.HEF S5 dJF ODswm &
9. 6,%t 5 40 A ¥k B R 8X10°/mL, fiii 0.5 g/L Bk
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Fig. 1 Effect of carbon sources on the growth of R. pal-

ustris
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Fig. 2 Effect of pot

sorbate content on the growth

of R. palustris

2.1.3 A BFuBEREA KRB aLE

E3RRAREREEREALHSBEFLHSLE
BEKMEREY SR EUELIRERELE
10~20 g/LTERAMBELREREEREHE
B AE A, AELR F8 n  Ak 4 SRR AL 4 TR B v
B g/LIMAR FREBPLABEARENERK. &
10 g/L NaCl &4, 53¢ 4d J§ ODsoonmi5 10. 1,3
oL 460 A0 R FE 7 ik 8. 44 X10° /L. 48 SCHRIRIE =™,
PSBREGBEARE T EKRET . ME W&k
PR LLA R R AR, XS il , HiEa

BEREEIAUPEERE 0.5~2¢/dL EENLE
KEiF. #EBRE RABELEHHE Rx Bk
EEHREERE 2.5 g/dL ELHRETAEKE
. MLH ESP NN kS HE HZPSB & #
ERKMEEEERESLOR 0. 1% EHEHE UR
BOBOR0.1%~0.2%, AP RBEFLBEKE
EEHRERE ] g/dL HAKER, A ENILE

AL B RABEFOABEREEK.
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Fig. 3 Effect of sodium chloride content on the growth

of R. palustris

2.2 BEABLHEIEERLEHRIA

B 4%10.0 mg/L HMARRHERBEBREMN
BRI ENRE R EMLE R HPLC B
BRI AEHEE G, FaMLR R E HPLC
MER i EEetEHh 13 min(B 4 ), BEAR
B B A KL 2 4 HPLC [ % 78 A8 7] 47 8 Bt [a]
E-AHEMEEE4L b, B, BN 400~
800 nm ] WYL 7 B 3% 5 2 A0 41 K b o 4 1 0l
Bk X A g B AT 0L 0% 19 4 O — B A LR K
(Similarity Index) & 0. 994, X iF B & #f X B 1B %
RYEMERCEBLEEMOR. EATEX
HBOOHREER I =R MALER PSB; ERM
ZRBERFABERER=EMLAE . BREBE
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Fig.4 HPLC chromatogram profiles of standard lyco-
pene and the crude extracting solution from

R. palustris

2.3 FEFNBRBEEFHNEFABREMETEN
1 3 B % Wi L RE

FIARREF LG 5 AVKELZET
BRABERE=BMARBH#ITHNNER D&
RERSHAEBANKBRNBEABRRREATF
MARBEMEWFERBENEF (F=2 419. 84,
£<<0.05), R AT B A LB IR AT LA B 3 53 v {8
BOBERETRMAER.

1 SHANBRBENZFARLBASEHRLERN

BERFESW

Tab.1 The analysis of variance of five kinds different carbon

sources

EZRK SS DF MS F

P-value  Fo.o0s

BRI 241615.8 4 60 403.96 2419.84 zlégf 5.19

HA 124.8 5 24, 96
RAER 241740.6 9

BSBRAVNEKTFRABRN.ZEH. NI
M BER ML MMNERORARE AR
WBHRAESE. EREVERKTARMMEE
ABEREARSEEMARERS,X6.66 g/
kg HXAMEK T ZBANBREARERE &%
I ERNK 3. 742 g/kg; MEKFARAWBRL
BERESEMARBRMK, UK 2.306 g/keg. B
KPS A, FRAATUMH =RAHNEF
S NEWER. BMOAEREYEM B b
RAEYSRRTED R EERLRERE™
BEAMLEREH RS /ER TR h RS -
S M EWERFEIE AT EFBBEHLEN
BE.

BARET? BN EMAENREERR
FEMARLEERSEMAE I~ 14 me. BARR
EEBNRAE 20 mg, BRETFAHRBEOLBRE
MENFROETE. W EREP I RERA
RATHEAN PSBAIUFE BN EFRE SR
HF1.52 g/kg. BRIFEP " HRTEEERA
BHEREH A GERLERBESREHR—F
BEFT 3.987 g/kg, SEMREK T ZRMEBEE
AEAMESFENROREEAMY BIRTTMR
FAEKTFRARPHBRIBERENENROES
BES, WHARARFRKIESE I, AMUEREL
BREREANERTERAKER MBM=EMALE
BHRmEBRAKOARFEEN, ZHREKAZBHT
DUXFHBREREOBRERBERTNER, MAKRH AT
BABREERBEABEARENEMLETRE.ZE
SEMAEAFEHARERWIRE, XEBFIMBA
MENEFRNE=EMIEFHAEEEREL.
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Fig. 5 Recovery of lycopene from R. palustris cells cul-

tured with different carbon sources
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5RNZHMH.ARN . TFER=-HRTRAE
W ZBARXHFRRABEREEKNBEEEN
BRIELHESE S d AT LAEETS 8X10°/mL B IR
REBEEE., RAZBHEIE —AIRE, &
mo.1g/L IRBEE 10 ¢/L |APTLIHE—%
fRHARLOBERBENER,

5B RZBH. ARAE T ER =8
HAKTFRABRAMNBEREABRARESENROER
Be RE T 6.66 g/kg, MERK TFHMAVLKIER
FUBARESEMLEESEA—F.3XWRA
PSBAFHMAEM=WBEEEFTEEWMNE.
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