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Abstract  This paper describes a kind of photosynthetic bacteria X1 from laboratory preservation. X1 has the ability to accumulate
carotenoids naturally. The pigments were extracted by different methods to analyze the carotenoids” contents. Using morphological
characters, physiological characters and 16s rDNA, X1 was identified. Then carotenoids were extracted by the ultrasonic extraction, acid—
heat and grinding methods. Acetone was used as the solvent in the extraction. Furthermore, the ultraviolet spectrophotometry, the thin
layer chromatography and the High Performance Liquid Chromatography (HPLC) system for the carotenoid extracts were analyzed. After
appraisal, X1 was identified as Purple Non —Sulfur Bacteria, rhodospirillaceae, rhodopseudomonas, Rhodopsedomonas palustris.
Comparing these extraction methods of carotenoids, it is shown that the ultrasonic extraction is the best method, followed by the acid—
heat method. The grinding method is inferior to other two methods. As a result, Rhodopsedomonas palustris X1 can produce carotenoids
up to 2.125mg/g (in dry weight) by the ultraviolet spectrophotometry at the wavelength of 495nm. The carotenoids have two main
components, one of which is astaxanthin. The HPLC result shows that the astaxanthin content reaches 0.28mg/L in the extract.
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A 4B (Photosynthetic Bacteria, PSB)J& H #& 5t k&
H RO — S A0 T R AR IR O IR A T AT R S e &
ER L, 2k LR TR A MR LM RN EWE, 3
VE LB A MU T8 (Rhodopseudomonas Palustris ) /&6 4 40 B 19—
o, )8 T AW B (Rhodospirillaceae ), 4L & . iy )&
(Rhodopseudomonas ) , ) 1Z A4 T /K B 1A Y00 W 0%
PETS U A Az SR | SR EERAL AR R A,

HFL R MR W & 2R R A s Y
JU AR TR R A0 R 8 A T R R A HLEE K, AR
TR 53 i A RE T, Xy R R R — o AL &2 AT IR e
A IR LLR SR T ) ISR 2 T F T K B R 5 K Ak
BB HAT — 5 1 T AE 109 I HRE AR D fDRE S A W s
TR

KIRFKWE b F B A F R AT (5 B Fr it
N ZEEE SR 95% R Ak A e, R B A RAR R B
FAEAMATINEEN, RS MR ASEY b H
S A NS T AR ARG A 2 g, BT R
A 2808 N R E AP R Z 1, e G A
AR RS MR AT DR R R AR R B
(IR

WA ECG AR PR NY bR EEOHE
[ i EAN A EANTIE | B S A 4 s D R e AN i 2
P 20 25 A T BRI 5 AT LA AR P S N R A
Pkt L, LW 00 T R SR A e 45 . IRt A 2 225 e
PELLBCA I R R SRR 8 N RIGWE IR TT & TAE . A SCRE 43 8
BENW 1 MO MR T S8 il T H RS N R AR
Tk JEX ARSI S N R AT T E T, T
TR S N2 A o0 17 00 A SR o A T ol R B0 A R
B AERT

1 MEEFE
1.1 ##
111 E#kERHEESR

Xof S 58 2 i W AE T 2> B AR B OGS A0 X 2R
(&N

WA B 5% SR H van Niel B¢ B 5 37 £ 151, KH,PO, 0.6g,
K,HPO, 0.9¢,NaAc 0.5g,NH,Cl 0.3g, %+ 3#2 7 0.5¢,MgS0,
0.2g,CaCl, 0.3g,NaCl O.Sg,ﬁﬁ%f[}%fﬁﬁ ImL, 4 K W FIER
ImL, ZZ 187K 1000mL . 44 53 55 85 35 5 o8 7E AR 15 3% B b
ABg 15¢/L,

B FR 5 A R o6 B JE 10001x, 28°CHE 5% 7d .
1.1.2 FENZF

HWEZ TR (GF254 w2 M, I & i ks Tl fF 5
AP IR 2 AR & (75 [# Dr. Ehrenstorfer 23 7)) \PCR 1% (TC—-
412 B R R A W RHECA B2 R ) KT H Ik R (DYCP-
31D AL, RS — AR ) VR IKAX (DYY-4C B, JE st R — %
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BT 6 E T (U=3010 2 | H 7R Hitachi) £ 205 14 4 14
B OHL (Biofuge Fresco, FE Kendro) Diamonsil Cig (2) 4,
(5pum,250mmx4.6mm, B ) w5 (LC-
20AT, H A% Shimadzu) SPD-M20A —#% 4 B 51 & I 2% ( H A
Shimadzu )55

1.2 Fik

121 B FENREETE

Iy T W2 M R D 16S tDNA JF 5% [ i 7 vk, AR
DNA 1) #& Hitde it UNTQ—10 A3 20 40 187 5 X 41 DNA $ £2 3075 4
36 B PR AT

E 5145 fD1(5'-AGAGTTTGATCCTGGCTCAG-3");

K1 5145 9 vD1(5'-AAGGAGGTGATCCAGCC-3")

50uL PCR W44 %2 47 : 10xPCR buffer (KCI 50mmol-L",
Tris—Cl 10mmol/L.) ,MgCl, 2.5mmol/L,dNTPs (each) 0.2mmol/L,
1E 18] A ] 5] 5 4% 0.4pmol/L, A% # 40ng , TagDNA 3R 4 i
(TaKaRa)5U ,ddH,0 32pL, S WFE)F A . 94°CHlAE % 4min, &
Ji 35 WAE A (94°C 1min 58°C 1min 72°C 1.5min), it J5§ 72°C
FEAR 8min, PCR 74 14 6 0 2R FH 50 R A U6 g FiL K 79T % Y €51 452
W3 Ak &G SR R e 15 2 GealF A7 WL 4% , PCR ™ W 2lifk il
¥ TAE b L 2R TR A A PR IS8 i, )P 45 R4 58 3
GenBank ZUHE 2, R MEGA 3.1 A8 #2347 R G R I #
# | I H Bootstrap X #ELE R 4T 1000 YR T 15 447 .

122 EMHEETE

MEPREE T ETEESE (AR & A E T G
8 KON, I E AT > [CYL A S BGWER
1.2.3 HEWPE P HIRW

(1) #EE PR . B03g T3k T 50mL &9 = M+,
JnA 30mL 95% £ BE= i 1h,5000r/min &0 10min, 7725 L&
TSR Z ZEAR K Ve U 2~3 ko Il 20mL 5 R 5], 18 7 ik
5 VBB BE 30min, 5000r/min &0 10min, 5 2 L0 F 5,
AN 20mL 79 1R 52 45, 6000r/min 250> 10min, b3 B 8, 2581
W .

(2) BR—IAEWEVE . L 25mL T B T 5.0 45 1, 5000r/
min &0 15min, B EWE B ERTUE . BTG T 808 T
3mol/L HCI 5mlL., & &2l 1h, 4k J5 100°C/K ¥ 10min , JH &
T koK iR GE &A1, 50000/ min B0 15min, 35 25 L 15 400
T, AN TE F ZE 1K e i 3~5 W, A SmL Rl , 5850 IR %
## ' 10min, 6000r/min 2.0 15min, 17 BI 9 (5 2 ML 32,

(3) WL . N TR S5 B R ORE LG 501 (mLeg) , WS it
A9 B 30min J5 ,6000r/min & 0> 20min, & Bl A
FAAR
124 XPEZMEHIEE

Xof 4 B S) A 28 N ORI TR, AR B A
ZRaWRY, FESZE . B LE A EE A SR 10%
KOH-CH;0H & , 724 9 % , A 2D 1t 5% NaCl 7K i WA F
S, LIZAMEE 5% NaOH KW B Wik 3 W, LTk
HeHmE RIS &R
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1.25 XPE MRETE

R R 2 (TLC) X 2K 8 b R bt v 4
3T, FHRS WRORE K A i 5 78 S e MR GFosy T 3531 2% 1.5em
b R SR TROACT G A R AR T A D R RE O -
PR (4:1, PRBULG ) B R BT R b R 5 JR I 390 i VA 2 30 e G
G G TR 2 e I i R L LA 7 VA
IR E A R,

R G BEVE T B DR & IR S 3 1y 28
W N R AT UK IO Y B3R T U-3010
G366 BE % LR AT W RO T IR D% 600nm , 45 H i
£ 400nm, FHHEE 120nm/min, AL FE 0.20nm, k4% 58 B
2nm, YEEE 10.0mm , I 0% OG5

BABIS | % & i) = A0

o A WG D R BT,V i A 2 IROR) AR
(mL), W RGEAETE (g),0.16 A E b ZIHERE

TH 2 7 RSO e T B R A A L AT b, B
ARy B i RO B B, I AR Co, WS R B 4
I : 7K =75:25:5 (AR B LG ), ¥ % 24 1.0mI/min, #E4¢ 5K 10uL,
IR R 20°C,

R 2 AR A% A5 TR TR AR 2mg W R BRvE T 100mL
25 I T D R A A T

b o ol £ 4R . AR T R bR o S G B 2.352.5.88,
11.76 .58 .8mg/L WIIR A bRUEE, AR5 43 M HE AR (5% 25 14 TR
) AR A T T 2 o] 0 T AR v AR i e T

2 HREH
21 HWHYFEMFLTE

iz JH Blast #2785 Btk X1 89)F 315 GenBank i J4
B il 0 7 AR AT LG AL LA (B 1) S5 s X1 58
PRLLB IR Rhodpseudomonas palustris PSBO7-19 ZE 7] — /)N

Rhodpsendomonas palustrisDian7-14
Rhodopseudomonas sp. AM7
Rhodpseudomonas palustris ATCC17001
Rhedopseudomonas sp . TUT3625
Rhodopseudomonas palustris DX-1
Rhodpseudomona sp JA531
| Rhodpseud palustrisPSB07 -19
10 ! X1
Rhodopsendomonas sp.HMD88
Bradyrhizobium sp. PRNB 6-
Rhodopseud faponi; USDA 6
Bradyrhizobium japonicum USDA 127
74 Bradyrhizobium japonicum RLAHU09

1 X TF 16S rDNA neighbour—joining =1 & & % % & 1
Fig. 1 Phylogenrtic tress drawn from neighbour—joining
analysis based on sequences of the16S rDNA Bootstrap
percentages over 50% from 1000 Bootstrap replicates are

shown. Sequences were retrieved from the GenBank
datebasses under the accession numbers indicated

B 60

3 b, R F T 100%, 5 Rhodopseudomonas sp.
HMD88 AH AL R 99% , 518 A B K G ARJE B Bradyrhizobi-
um japonicum RLAHUO9 [RlIEMERAR . Pk, F Wk X1 5T
TR LT S MU TR, GenBank 40 P H (1% 5752 KC162163,
22 BEHRHESEHMEESEELETE

WIAR XL W RRE FEWMONIRAL (S, PETE AR TR 2 Bk
(I 2(a)) , REDCIHERIE , BT A KT RIF, #2 R
0 7RI MR 2 TR T (B 2(b)), 41 B BRDE | 22 5
T o IE AR AOEHE S 720, sk SeRE A 1R 28 R AE A6, 1%
PERE R TR LA SR B8 (Rhodops eudomonas palustris)

(b)) XITWEZRELBRM

(a) X1 #£ van Niel ¥ R
EFRELNEERS 2R [E
(a) Colony morphology of X1

(b) Gram microscopic

in van Niel improved medium observation of X1

2 EHRX1IEEME=ZRLEHE
Fig. 2 Characteristics of strain X1 on plate and Gram dyeing

23 KPAL MREMHTEER

Xt 3 A R S BOT R HEAT HO R X TR v e TN R A
kRt WIS o B R A B, AR SR TR I SR, PN R S
DAz ), ELAIF PR vk Bl I 2 T M HEAT AT, A5 RN BAR R -
PR R IUR B AR B AL, BRI e 4 IR HL
o2 B UK X 0 3R 7R B A WA 5 7S D R 3, B U
REIR A6, GR R e 4, B B SR 0k b (0 KA B
BEA R 45 A B0T7 18, DA 0 3o 5% 7 900 O TR ok A D 26
BRI . RS IRk R U, R Bl
B AR LT 0, MR B o BRECICR WA 3 () R

20

400 450 500 550 600
e nm

(b) BERMEERNEHE bR
(b) Absorption spectrum of

(@) £HE M FRRHRE
(a) Carotenoids
extraction effect carotenoid from X1

3 EMERNRBRESN
Fig. 3 Result of carotenoid by chromatography
1B 2, B - R RRR 3, B R IR RRE

Notes: 1, grinding; 2, acid-heat crushing method; 3, ultrasonic

crushing method.
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FHEHM =TT W43 60 BETH X5 2580 & D 32 OB 47 28 4h
AL LG TE A (B 3(b)) . B ZEME bR & EiHE AT U
5t ,7E 495nm T 28 E N R E R 2.125mg/g (VLT E ),
400~600nm 70 [l Y, 7€ 466,495 F 527nm AbAT 3 A~ FEAE
Wi (11 3 (b)) FT LAR 2 122 W 8 N RSO b T R £
T2 MR,

XF T RO TR R AT R TR RO IE
CORE—TN T 4:1 (RFUE ), m B 4(a) T RLE VA B2 (8 i
A S0 8 N AR BOR T A R B C RS 2 B . AR
R RIFFETT A, VH P £ AR BRI T R AR R MR &R PRt [
WRE RS AT 5, Ko 1 AN RS IR &R R=
0.207, 73—~ R BE s BRI IR AN S,

SR A e ThD AR 0 52 e MG 22 T — R AR5 Rk
JE B BEARUEWE , SR DAD K I 2% , 8 DU 3% K Ry 476nm, LR
F U y (mg/L) A AB AR, LAAE X R 10 06 17 AR o Oy 48 AR A
PEAT AL A A5 R AN 4 (e) Frn o il R i [l 95 A y=
0.5363x%, £k MAH R R?=0.9999, W UL, % il £ 7F Wk ¥
2.352~58.8mg/L WA Ltk OC 22, HLUFTF R (0 Mk 3 5 1 (B
ZIH] I G O R B

AR SRR, R 2 bR 9 04 ] R 4.62min
(FE 4(b)), i s AE dh i W B[R] 76 4.6min 22 47 A9 €633 I 77
A BREE AR RS B 8 N R SR EOR R R ik
B4 0.28mg/L,

05 1@ 15 20 25 30 35 40 45 5B 55

R B 1] min

(b) R & FiR Bk E
(b) Astaxanthin standard chromatogram

]
]
E
! x
€
-
L ¥=0.5363%
) 9999
o

20 40 (-] ED 100 120
smR

4282

=3

(c) FERRESEEBREEXR
(c) Linear relationship between the concentration

(a) TLC @4 47
(a) Result of TLC

of astaxanthin and the peak area

4 EMEPZRLEEMAENE
Fig. 4 Identification and content determination of carotenoid
EL B RRER;2,X1 EHE PERIE,
Notes: 1, standard of astaxanthin; 2, extracting solution of carotenoids.

WY r T Y F R ETF SR (MR RRZAE S T
(565 8 WO N A S 5 43 25 45 3 19 X1 R JE T & ail i
45 €0 A B 20 B T AL P R 2L AR R M T LV AL R R
L FP (Rhodopsedomonas palustris ) .

VAL R PR B T & 28 8 M RJE T RN AR, 72X
0B AT B BEAL S A BB HEAT SRR, RIS PR ERI TR
A AL G, BBV T R IR /- AL, — RIS Tk TEHR
PRI R (A AL ) b A B RCOR IR | Ok = T
S ARSI R A L ) B O X BT B S B S R AT 4
B, & B0 B A A8 7 O AR S UK e N e R IR
LTRIE T NIRRT 28 MR BB RS AR I, Hoh W) BT
Tk W ERAGWBIRE /N, K8 MR E RN 2.125mg/g
(TR ) o 87 W Ry S5 AF A M R S5 o 33 55 A ) A5 VSR 1 17Y
VAL TS B9 Wbk — B, A AL NI X2 8 bR
4 HROR B df

S DR BORZ SN -T] WA EEvE SR 20
PRI A4S T AR AR X1 AR R B2 N = i P AL AL,
Ho 1 AN 20008 MR R, SR HPLC R & 25 H 85 h
R IR R DA 0.28mg/L, FE VA 3 211 2Rt R v
TR R ILH AW, HIZw G R AN R — Tk — b
W TE AR RN R LR R TR A R SR AR AT O AL, BN R A
BEAT OIS, $2 5 MR 5 R & 8 N T 1w A e AR TR
15l b iy VR R LD SN A MR T R R A PRI
T T DT Rk = (B A5 DT Y L

4 g

(1) 52 56 52 7l 303 9 2 % A7 1) e 40 B X1, 28 16S rDNA
Yo AT O S AR B A R P D LL S R 2L R R
TH P £ B B B AP (Rhodopsedomonas palustris)

(2) 2R JHTHE P R A AR TR — RO A 1 TR 0T S Yok Xof 24 e g
AT RICRE A BIL VSR P TR B8 R g 3R 45 SR 3R TG 75 U0 0 R R AL
s, HUOR R e vk B 2

(3) X auf AR RS N R A AT T R A
HOCEEETE 495nm T, SIS MR Rl 2.125mg/g (T
)i TLC ¥ i HPLC ¥ #EAT & P & o0 A7, e Ho v —
Bl 2R 2 53 WIFE R WA 0.28mg/L.
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