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B E A2 E2REE MELE ERCES - RASBERFATHAFHENE, FiE
HPHER RARBRBE AZANKERTHARAS EFET LK EFHEEERAR
B~ TRAAENGH THERBRmEEEHRERRFTA. ARTHAERY P E63E
FARERES ABEHHRMEBRNA LT P EAS BT TOM. SRAW. LEHRAE
EZRPE ARARLE WIAHH . AEREKO IR, AAHEF 2L, @0 K% 0.6~2.5)
pmX(0.6~5.0) ym; FHHEBRARFIRIEFALEZXFE  ABARER, ALK ARtk
FAIARFPDARLE N AL ETR BEFZ BT ERGERAI TN R R HhmRe
FEHERE AT EEa, RBZLEYASFPARINMBE DT AL LARABEFLRE
#.% (Rhodopsedomonas palustris) . ®# £ KR LMK % (g/L): KH, PO, 0. 6,K,HPO, 0.9, 8
B 2.0, Ak 15,852 % 0.5, NaCl 0.5, 508 4% 0. 3, 4645 0.2, & 28 C.1 500 Ix,pH
6.5~8.5 &M FHRAKGRiEAKYEH, B HPLCH W AW AR T FERRETASEY
A0, AP 5 HZEERS.
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Identification of a Strain of Rhodopseudomonas palustris and
Researches on Its Carotenoids Production

LI Fu-zhi, ZHOU Xiao-yuan, ZENG Xiao-xi» DENG Jing
(Key Lab of Green Packing and Application of Biological Nanotechnology, Hunan University of Technology,
Zhuzhou 412008,China)

Abstract: In this study, a bacteria was identified as Gram-negative, in shape of ovoid or rod, with
flagellum on one end, 0.6-2.5 pm X 0.6 ~5.0 um size, living together rose knottily, bud
reproduction dissymmetrically. It showed light yellow on solid substrate and dark red in liquid
substrate. This bacteria was sensitive to para aminobenzoic acid, especially yeast extract paste. It
had carotenoids and chlorophyll-a. According the Bergey's manual system'atic bacteriology, the
strain was identified to be Rhodopsedomonas palustris. The optimized culture medium were
potassium dihydrogen phosphate 0. 6 g, dipotassium hydrogen phosphate 0. 9 g, yeast-extract 0. 5
g, sodium acetate 2. 0 g, ammonium chloride 1.5 g, sodium chloride 0.5 g, magnesium sulfate

0.3 g, calcium chloride 0. 2 g, distilled water1000 mL. Ten kinds of carotenoids were found by
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HPLC, and five were the main components among the ten.
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WAEM. R, &85 T8 B U T & R 2
S5HmAMTHUREAE P RORER. BEL
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1 ##E5FH%

1.1 XBRHH
EMRE . MBI KERAAMLE 1~1.5m
WERE B ETR.
1.2 FEMHE
X AN AT 5 K6 BE it . TU-1901, b 50

7m0 2 5 % B 3% 64 - PXY-400G-B, BB 4 B

FAXER ) il s AR GBI . LC-20A, US4 A
#1135 ; B 144 . NIKON TE2000, H 7 NIKON 4+ 7]
. '

1.3 ¥EHE

L3.1 & #&%&F% F Van Neil 55X 055
BREMNBRHTESERACEIER S . BELE
BAPEHTHRNERERE, EEREBE
FSGMHBEMERIRE, BEFRIKSE.E
BURGBAANEE R, NP PR AR T
BREEKRE. HHFAMNERBEL 500 Lux, BE
30 C,ZERKEHEKS d.

1.3.2 HEMILE BHBIHRESOERET
TR, 10 R A A KA BT R BRI
FEPHERES. PREFAREEFOEE

EABRAFEEEILRRERE.

L33 EABSAE RAFEZRREXR.MR
BRBEAESAFRHUE . BHETFRMUERN
®,

1.3.4 BRAARAEEAFAZELER RE(CE
RAERGEEFHOFHERERRBAS S
700, F AR B SBR[ 7 — 8] b

1.3.5 #kEmpaakasx #A TU-1901 X
FEH S Sh-0] D43 Y Y BE +, BUAE K BE BB 9 B e
660 nm T i 17 % 5h-5T BRI R K.

1.3.6 mmeEHRERyEmAES % HHEE
FERBTERXE9—10]. B E XS, AREE
FAE D7 B R R S-TT RO B AR .

1.4 EFEMEHFEEATR

1.4.1 RaRfifRfik EMERESR
vanNiel #% 3% 2" (g/L): KH, PO, 0. 6, K; HPO,
0.9,NaAc 0.5,NH,Cl 0. 3, BE &% 0. 5, MgSO,

~0.2,CaCl,0. 3,NaCl 0.5 g, BT 1 mL/L,

HKHFHER 1 mL/L,121 ‘CXKE 15 min, JHER
BE1 000 Lux,30 CIRE#EFHE 5 d,
1.4.2 EXEHKE HE L) EXE, %
LA 1 PR FE#T - REZRITRAR, U
RUEWF PETEENRAERE, KRERM
KERE 1L,
1.4.3 HEHGHE ERAEHFENERMRLE
xit 5% 5% 6 6 RGR R pH (E# TR, UE BlA
(A2 3 SN

%1 EZRITEAR

Tab. 1 Factors and levels of orthogonal design

. K ¥
B R 1 2 3
ACBEMIN . 0 1.0 2.0 3.0
B(#Mk#%,o 0.5 1.5 2.5

CHBTEBRR+
ERE TR mL 2 F2 Bl &0

1.5 BymEEHEZ
f4,3% 1 Spherisorb ODS-2, Cj;3,4. 6 nm X 250

nm,5 pm BEE; MEHAH A B HBE: K=95:5,BH

- ZB S YA BE .0~ 10 min,0~25%B;10~15
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min,25%~33% B;15~20 min,33% ~50% B;20
~25 min,50% ~25% B;25~30 min,25% B. %
:1.0 mL/min, #EEE R 20 oL, KB 24 C, 8
WK K 475 nm,
1.6 XPEMNRRBMITHESE

BILER ESBARERIEHY bR,
WEFTBMEHE PEBFRERKK 475 nm FHIR
FHEAbs ), FiItHLXWAS PEWNTRE. HEL
RA:

BEHYE PEFER (ug) = (A X VXN X
104)/ w X A4

A, RS BIRBME (475 nm) 5 A, SRR MERE
% He R B(475 nm) , — B K2 S00CKHE b RHF
BIHENE N VRBREABBEE: V AERW
#HRmL; W AERERE @,

2 EBREZR

2.1 EHRHESEEE

¥ 23t 43 7 Ak 15 3 0 B R AT R AR SR R
BEER ICZFRERAEF R ANBEERER.
FIR A EL KRG BB LARENARNEE
WEERERMK/N, LEF I EZRKA%E.F
WMETE HRAFE . AEREKN IR, EHHA
BB - AT RARSHFHESH HARKDR
(0.6~2.5) pmX (0.6~5.0) pm, BAEEE K
TREFEXLERES, ZEEBEE, AL,
EREERE LWEFYITLE.

2.2 FEOBER KR E

B 1 S B o A B A 4 - T LR O i L T
BLE Y, 8 R IE 41 M 7E 380.600,800,861 nm AL A
W i, T HLZE 440~520 nm SEEIR A H 4. X&
He& 40 B AL H R 41 1 0 0 A B A 4 AE Wit
BE 4 7 M 4% E 7E 360,600,790 nm ZE B R kg,
Y P ETE 450~480 nm FE I K A JH %, BT LA,
MUMPHERGBEARESEXAET PEAY
B%.
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M1 FEERELE
Fig.1 Absorption spectrum of live cell

2.3 EWALRB

ReERB(EABEREEEFHIHTH
ABALRRY ., NR2ATLUES, Bk A A
BERH . BERE. T RA BN FRA.EF
RO R AR RY SEEEPRANER
B ERAEZHIEL T AR R MER
LRI ORBEARER. KATTEARSE. H
FOEBREMNEANERA EERRMER.

£2 £BENARR
Tab.2 Biochemical and physiological characteristics

B RS B jhdd] B ]
e —/+ VL ¥ T @ ++
HE —~/+ BB + R _ ++
LR —/+ HEEH + 7B +/=
P +/— R + HE® ++
WS - 3 B - + BERE F++++
Ea - WAL -+ AL B +
HEEET R F++ Bam - XA RB -
s + T LS + BT +

E+RAEBERK, —RRAEBER
2.4 HOGERNMITERE

B13.6 FHEBERERBATHARE KRN
FmLEE., ZRAE 2,3, NE2RUEH, &

420~520 nm FEEHN, H 3 MR, 5 5% 430,

470, 509 nm &, R B HABEE b RHIERK
U ME 3T LE L, 7 360,600,790 nm &4
B R, B a SR,
WA, XFHERASHLESPT PENAELZ
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, 2.5 RUEFE

5 - MRIWELEEXRIABRFIEEMEA

4 REMRAMEMLE METELHRE S, KE4

2 3} BT 2 AP HT LS BT LI L R R R SR AL B
5 ) WEMEFRMNERYEE . METEREE.
g PLIEXRITERNBEEAEN AB.C. &%
itk % 248 R 1L 55 3% & % (g/L) : KH, PO, 0. 6,

%00 300 400 500 600 700 K,HPO, 0.9, BE B8 2.0, ML & 1.5, B BB H

#K/nm 0.5, NaCl 0. 5, Gii BR %% 0. 3, $1k45 0. 2.
M2 AEHRRIMABREER1 2.6 ﬁﬂ:t%%%#

Fig.2 First kind cytochrome from the bacteria BRI IR 2, BURS FR R, Rk
2.0 4 MERSAE  MESIMERBETHRAT ME

FRLVERLE 4. NEATUES, KB N EW
=R BE R AL TG A L2 T, 78 28 CTF %
B PETBRS.30 CRZ;BEHFFRIET 2B
Cht, = B £ 32 B KRB E MW,

: FRE, MEEKERFAEBRBETFTHRHY b
e T Er-g. 48 0B 5, AUEFH,FE 1500 Ix FHH

% 3 BE/Abs

o 1
200 300 400 5;0&/600 700 800 900 B R RRE CEEEET 1500 1x B, K45
PEEEBEAOERBERT 1500 x b, =R EH

3 ¢ 2
3 ARARRANANER I R+ 1.
Fig.3 Second kind cytochrome from the bacteria

*3 EXRIHARMOERSH
Tab.3 Straight analysis of orthogonal design

R A B _ b 31 XRHB PR
FERRSH b BECEBBE+ERBETER B )E / Cug/L)
1 1(Log 1€0.5 &) 1(% 2 mL) 1 493
2 1 2L5@ 2(% 1 mL) 2 738
3 1 3(2.5 @) " 3(% 0mL) 3 508
4 2(2.0 ) 1 ' 2 3 775
5 2 3 1 1125
6 3 1 2 795
7 3(3.0 ) 1 1 2 601
8 3 2 2 3 782
9 3 3 3 1 628
/3 579. 667 623. 000 * 690, 000 748, 667 36 445
11/3 898. 333 881. 667 . 713. 667 711.333
111/3 670. 333 643. 667 ] 744. 667 688. 333
R 318. 666 258. 667 54, 667 60. 334
£4 EXRITRBRABTESH
Tab.4 Variance analysis of orthogonal design
BH# R 3= Jr F B E F{f F il F{E BEH(p<0.5)
KRR 161 752. 889 2 29.077 19. 000 x
sk 123 979. 556 2 22,287 19. 000 *
HETE 4 509. 556 2 0.811 19. 000
BE 5 562. 89 2 ’
BE 295 804. 891 8
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Fig. 5 Effect of different illumination intensity on the

production of carotenoids

i AL 3 3% 55, F 35 R 1R L % R 3R BE 40 531
B E7E 28 'C,1 500 Ix, %48 pH E &4 %K% 5.5,
6.0.6.5.7.0.7.5.8.0.8.5, SR A BIEH 5 d
GLRBOFMAHE PEMS R SRILE 6. NE
6AEH.EpPH7.OREHS PENELBRK
6. et EATES, 7€ pH{H 6.5~8.5 WEMN, K
WY FEFREIMLMB/A. pHEE6.5~8.5 {H
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Fig. 6 Effect of different pH value

WE, mENE . B ERA KN IR, A RRER

TROEBFRNRMFREFES, MK AN

(0.6~2.5) pmX (0.6~5.0) pm, HH%EEE
PAREE R ERRE A, RECEEME, AR EST;
AR ERERYIRLE, XRBELRB
BT N SIE. AEAEATRENR, &K
HRkRE S A 2 P R TR B A TR R
CHARK EEXEFRALREER LY N HAE
KERERMER XEBELBRERERERLD
BERENHERS ., MEKGRHITHL 0 H
HAEGTELEAE PEMNHEZR o, BELR
AEMEEAEMRE SR(ERRREHEFE Y
FMICE S B, AN ZEKR I B ELRERE
(Rhodopsedomonas palustris),

it E A RHR BB R A RN (g/
L) :KH,P0O,0. 6,K; HPQ,0. 9, BB &1 2. 0, E L&
1.5,/ 8% 0.5, NaCl 0. 5, BiMR £ 0. 3, A L55
0.2, AMELRBRBRRAEFRMHNR 28 C,
1500 Ix,pH 6.5~8.5, 1AEFLL{R %M A7 s iR 1k
BEEASEHRAGTHREREEKEH, &4
HPLC A #i £ U . KB ¥ PRRBBHFRAIZESE
10F#, b s HEFTERD.
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