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Carotenoids are liposoluble pigments widely distributed in nature. More than 750 carotenoids are isolated from
natural sources, but only a few kinds are used industrially. The production of carotenoid by microorganisms is to be ex-
pected, but few carotenoids originate from living things on land. And there is little knowledge about carotenoid-produc-
ing microorganisms in the oceans. The possibility still exists of discovering new carotenoid-producing microorganisms.
Sunlight is very strong in subtropical regions. The surface of the sea and coral reefs in these regions is a severe environ-
ment for growth of microorganisms. While such conditions produce reactive oxygen species, the continuing strong ir-
radiation can also lead to damaging and lethal photo-oxidative reactions. Many undiscovered microorganisms may poss-
ess protective mechanisms such as anti-oxidative activities for survival in this environment. This study focused on ma-
rine microorganisms inhabiting coral reefs in the Okinawa area, especially carotenoid-producing bacteria possessing an-
ti-oxidative activities. Many carotenoid-producing microorganisms were collected from subtropical ocean areas (a total
of 334 strains of pigmented microorganisms), and the chemical composition, some culture conditions and genetic
characteristics of the carotenoids from these microorganisms were examined. Furthermore, similar research was per-

formed using some creatures from the ocean surrounding Kochi Prefecture.

Key words——carotenoid-producing microorganism; Okinawa area; creature of ocean

FL&HIC

MEIHER 2R D E A DK 70% %2 5O TH D,
T TR BEERAEMDEREL TS, NEDF]
ALUERBROENGIC, B (FIVTF) D
WAHR C AT % YD TRESUTI U 7=t Hh g SCHA D B,
HIE RBBDRDOR)VNH D, T DERIY
BRIZE (1 >20) OERFITRIENDN 6,6'-
CTORATVAFITHS. e, NENRARD
WAt 2 EARS R b e RARAETRALFAL
HLUZDIREHITEWRRT, 270150
BRNEBICA > aTRDNT W, Liedio

GEEEKF LT (T 631-8505 23 BT HHT 3327-204)
WA F T T I R (F768-0040 F)I|WLEFTF
TIFEEHET T 93 & 27), <KBPRTTSEKZRFBE T2
Bl (7558-8585 KRBxmifEEH XA 3-3-138)

*e-mail: sakagami@nara.kindai.ac.jp

AL, HAKEESE 130FEL8T 2 RIPT LSS5 T
RELEDBOZHLIIERLZHDTHS.

T, YFRFOBARIEMTHD, BITELHLOLRE
Thbdhol. T/, BIIIEBIWRE®RZH D, IR
SPDHD, HOITHD Ml ENHIZET 5N
=, HHEOAFRIIIEEERND D, QIXAROD
TERNE N OB R L THIEH SN TE 72
A0 /A K (Carotenoids) 1%, Ao F iz &
D—AMTH SN, A A ERS TXTOHH
Y, BAEEMIE TN IEHARICEDE L DHATS
EEMEORRAFETH D, —HZEZRNT, #HA~R
BofHERL, TOHAMRE, =P K4
Carrot, ¥4 : Daucus carota) D% IZHRT 5.
IFEDOIIET, < DENLTHEFRIAZ
R ZENHSNTND HARRITIA T 2k
Ths. BHahos /1 ROABEEERDL<IE, 7
OES I > ARIERETUBRREEEICES2 DD L
RN, ENAEMEEZ RIHRAIOT /1
ROBBEDZODAI ) == JIZEERIETH



1446

Vol. 130 (2010)

%,

AT /A ROMRIZZL<FD NS, Lil,
WwEMAEM s 0 haT /4 RZ2EINT S0
HIFEAEED NN, D

ODNOIIZDORIZEHL, WFEICHFET S0
T ) A REEMAEMIZOWTHRHF LA, 7=, #BIrE
WIS O AOT A ROEEIZOWTHHETH
L7z,

1. ha7T /1 FEEBEYREBFEDDOKRE

FHEAOT ) A ROAV ) -2 T aHE s 58
Fr& U, hiRiL e BRSSO R N % m Al
JENE R A VAT X e AN N S8 RE Y AT T N i
D EEEL, 0T A REEBMEY R OEE
W DREK = F L Tz,

WHED K D s Hi B TlE, BRI D
FENWTHBY, AEICREPTEERFENTEEL S
WEEBZLHNTNVWD, LEXST, INSDREI
HEEDEMIT, BIENBRITA—DEZTHNVES A
5. INSOBRRICERT 2MEMIBLIL/ZA b
L 2t 2 & LS 2 AIREMEHEE S 2.

B3I 7 4 UE > REICROND N SIAE
0, WHEERHL, SAROREEES. RSO
PRBGFT & U TE AR AL E 2 @) S A it
KTk OHERFREEE L, WEEYOY > T
SURA T RELT.

INsOMB TR NIMLDhOT /A REE
MAEM R OHEEENNET S 0T /1 RE, EE
AaF A REOMBR LI OT ) A ROAEEI
K2 QYR ERNE N A O T /A REAM
W) DBAR IS & F L 7z,

2. o7 /1 FEEBEMRUBFEYDFER
H*E

2 THEBR DKM S A v Y ERE L <I3MAEY
ORIy THELTTFINIVAR PEHNT, i
KERW U, 7 IHIVAR D, KER 3-25
mT, 3mBEITSOREL, FHHIEL T3 HERIZ
EUXL, AaT /A REEMEY &KL 7. 29

X7z, hOF /A REEAMFEMIIEEREBDIC
TERmWM U7z, 7ah, BWMLEEEYT, >0
(%I RUAY) DI, A OLA T HA
XK OF_E hFTH 5.

3. o7 /A4 REEMEYMOERESEY

/o N B S OMEM DI EE - BEEHE, DT

DHBEZHENERL =, 7 V) — 2> X FNTHKZE
BEAR D% 1em OEFFIZYD HLS
T, BtE Uz, AlBEARNS 2 BeBE 5 4 BRBE £ T
WE A\ Tk (MARINE ART SF-136.0 g & #Z84/K
THZHEMRL, WEAE) 2L, 10 5B R
L, HRRZERLZ &HRKEEZTNTN 1ml
TOLD, nFHERFEREM (K 15ml) ([ZmAE
EFORVI BTy —LITHRUAAK., MEEIZH
3 HM, EmBEIEA 1AM, 28°C THRELLRE, %
KE BB S hzao0-—28%L, a0
Z—RRORRSH DE, AT MNIHALEZH
WTHELZ. &b, FEfGsnZEcohoT /
A REAMAEYMDOS B, HEHRME TH D Zeaxan-
thin FEAERETH % Erythrobacter sp. (LL'F, TMNI11
PR EM&ET 2) KON Astaxanthin pE £k T & % Para-
coccus sp. (LLF, FM6 ¥E&ENET %) ITHESEK>
TikRBHZEET B,

4. hO7/4 EOHHEY

STEEERR R N TR RS CRiEE & U 7218, [FIWiR
Biha ANRESHEEN 75 A37T, 25°C,5 H
MRz 2%, @O EE (6000 rpm, 10 min) THEKZ
B, EARCYE A =)L (A1) BEE
wWzEmz, #5AE—X (Bff1mm, 0.5mm) %
DB AFURI R B e BT L 0 B R B AR I &
0, aEEMHELZ. =028 (6000 rpm, 10 min)
%, hEOEMAZERL, ATHNICEARL TVWD D
OEAOT /A REAREL GERL, iR
MIE<I25 L THMBEZREOIRLZ. £ 1E
ZUERZE U, WK E AT 2 ITIREL, 7
07 /A RZEINLZ.

5. hoT7 /4 FOEE

‘o haT /A B9 2 7)) =B EIE R IR
U, WOtREz @R, McBeth XY IZiEW o
JA REERLL.

KRB FIEREE H SR 8%,
1950 FE KPR A 4. 1974 s B FL
KEE2EFE KRR REG E T E)
%, BERIERLRZERZEBMIEAE. 2005
EIEMRFREN B, BARGE#
#2525 Biocontrol Science ¥ E T
F. BREEREZ T AR IER AR AR,
B  REMAEY Y, RERE
NG A



No. 11

1447

Carotenoid contents (mg) O. D.XVol. X103
El%. X weight

100 g tissue

El%..: absorption coefficient

O. D.: optical density

Vol.: total volume of solution
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Fig. 1. Carotenoid Content (ug/ml) and Contents Ratio
(%) of TMNI1 Strain by UV-A
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Fig. 2. Carotenoid Content (ug/ml) and Contents Ratio
(%) of FM6 Strain by UV-A
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Fig. 3. Carotenoid Content (ug/ml) and Contents Ratio
(%) of TMNI11 Strain by UV-C
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Fig. 4. Carotenoid Content (ug/ml) and Contents Ratio
(%) of FM6 Strain by UV-C
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Fig. 8. Four New Carotenoids

(1) 4-ketodeepoxyneoxanthin, (2) 4-keto-4'-hydroxydiatoxanthin, (3) 3’-epigobiusxanthin, and (4) 7,8-dihydrodiadinoxanthin, were isolated from crown-of-
thorns starfish, Acanthaster planci.
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