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WEMITCLERY, XU MERSHRIZ, REEN - XEHBAMEER. K
W NERAEEMEYFEIEE: MEALERIP R AT IR Y B SR R RO B
HSIRMAEER, ST R bR SRR BB AL B & A #ER,
RBRAFESEXAS PENKBNBERRANBERENERZRAEEZRKR (Bendich,
1993). WEBFEHEFEWRAE MR, SRR, BHALSA =R HE MK,
HERMAWS FER. BEPESHEMHFARLAE MR, MEBEER | TEX
E.HBRES, HAHACIL, WEPENY RO RE £ R HBH W55
ghg, By REFENERRRERTHORALE N RETENRE M m At LY
PEBEE CROV AR RN TR AT — D E B RS, AU EFH S X RAL TR
B—tl, 5, BETRERFEOARMEMRME VLM, BRGEHMME T H %k
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Ji, AT ek T, FRREBERRENHED RER, ABKGRE &
WKSRT, HTRETHR, ®RTHERE R TERILY LGI0S B% % TRy, 1t
FVUHB AR ) . SRR 128, HARE . RENTEAIH A WLE 1,
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IR EEAE & B9 R AH 4 B 8 K B F  (Lissen-Jensen, 1971). 38 3 % Davies
(1978), Goodwin (1971) i Liaaen-Jensen (1971) 55N B8 AN 44k 7 1k BEAT B F 4
Fo REMLRBEFENT: (1) BAGHTRSHEREIERR R (BB B mA
BRERSG, Bk AR G RN, A 90% P E, 2545808 T ok b i e
T BERMEMEERARREZHE, SRMWOShE— K, HEHBELA, HiE
BRI ARG R L JRRET, WELHKNE, BHELEGHZBERKMST A
R, HFEMAIEEY; (2) PSRN ZBEARTUR P IA 1/10 AL 60% KOH fY B A
B, THEALEE 1—2h HT8Rk (G, ABTHERL), B4, EEBPMA 5%
M) NaClB BRI, FRBHETSERAY ME, TRAHPIRLSHTEE,
HTRETEARSARENEAY MK, EWMABEA TR, BENT LB Y ®
Hi: BB BERB A 84% P BRI, 42, FEBERSATEEN
RUE PR (BREMEHT MR, THEZBAT R, FEAG; TEBMT &%
RE (FPREWEHE MR, TELMAZRMARKE, B584EHENZEBE
Bl aH. BEAEMBENIBEET, AAamE (b. p. 40—60C) &, RHS
JEEEWELAE PEAEETRE (Jensen, 1978),

3. BEPEMAYE NRATHEENSE

BHEBUHRMEE GRS E 2 mL, B RS E WIS, R 5355 1R M T 5 B AE
(30 mm x 200 mm, FEEE 100—200 B, FHEHAT) ). BN ECHMZRZ AR
MWW, 4308 101, 1:2, 1:3 (viv), BEBMBEBR PRSI E, DUEE
TR T B RNARAS, TR THASTHAZRIESRS
1%NEK CROTRERGER,. B TRAY M EAGREAUBRABNH G, S&ERHEE
GREERETIEHASMRE, WEBNASARBEELRET, REAFRERT
EXE AR, BERBNASAEXREME, REKAPRE, FEERIWALE
WER. BWHRANER G (R1H 50 mmx 100 mm, HFSEEALT)), BRANIE
Ry

R1 ZRHRREMTE., I

g Fg S R S B 6] KR
B

1. UE® (Sargassum thunbergii) 1998.4 FRKYA
2. BT (Sargassum ljellmaniomum) 1998.4 FEHKELA
3. B# ¥ (Undaria pinnatifida) 1998 .4 FH KA
4. %% (Laminaria japonica ) 1999.4 ik
aE

5. &RBE%EHE (Porphyra yezoensis) 1999.4 HFRHAVA
6. AR (Gelidium amansii) 1999.4 FE KB

7. BER (Symphyocladia latiuscula) 1999.4 LN
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HE1

5 3 4 PR - RgEmtE O ORERN
8. :/k?fggui‘;k?“(u(]hrysynm;i;z wrig;l.;ii) 7 1999.4 HRKLH

253

9. HEWE (Eermorpha linza ) 1998.4 HH AT

10. W3 ( Codium fragile) 1999.4 H B KOV

1. /PERBE (Chiorella sp.) 1999.4 Ty AL

12, 4203k (Haemarococcus plusialis) 1999.4 TR BT AR A

* KRR B

4. BREPEMEPE PRATHAEFEREEE RS T

PRAERTHE N RRFN o -HE PE (Sigma 27]). -8B bE (Merck 21)) . E
KEER (Genay 2d]), B-IREEHEE (Genay d]), AAHE (Cenay 2vH)), WEE LK
B Yan (1999) MEMRE B aifb i mm .

HXRHY DE A DU - 650 B4 E T (£ H Beckmann A 7)) #AT R WL K
5, e e R g, R0 E B KRR AL ROEEE . MBS LMY M ESREYH
FEME R WK% (Strain et al., 1944; Davies, 1978; Goodwin, 1980) 2 r#r, LA MK
REAE b seBiad po AT BRI E KB R, HFIHRSOENER (Davies, 1978).

ELREEDFERHY P EHNBRRRUE K AHE SR E 2,

®2 BEPTEXNT PEROBABREFACILHIERE (Davies, 1978)
BRI UK K /nm

KW [ BAF J, HHERR LIT,
B W E sr—a8 o0
B-WENE 449—454 2500
WEEE 444449 1600
LI % 3 445 2500
X EE 4494572 2340
~EBERE 440—442 2400
BEamEE 450453 2460
1hE# 472—480 2100
B-zeacarotene 425—428 1940

L ERGNE

1. X9F M EMESR
K3 KRR LD BINE B LLB RSB B LM R ML T 0 2]
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NEESEMIESR, BEPEHAT PENASELRER THEMLIE, Hdhmng
BRHE PRMTEER, Tih4.56myg (TE), GENER/IREPENE PEM
HERAHN2.10 mg/g (:FE) M3.00mgg (THE); WEPERFIBHENLHE
MNEESEMMIERE, 23R 1.80mg/g (TE) M 1.86 mg/g (TE); ABWPRBEF
AW ERMEBEE RN T EHETES, 258 1.83 mg/g (?E) M 1.77 mg/g (F
H), A, EAREMAENBREENTEM,

®3 BRPEATIENZ AR/ mg g ' TE

B S5 8 3% BEE B® BER
ME% 1.41 HPLEEF 1.83 BENE 2.10
BET 1.80 ALk 0.54 B B8 4.56
W 1.86 PSEH 1.77 INER B 3.00

B 0.78 S HEE 0.90 WA LT ER B 0.06

AFIHATEL, BEPEFNAEPAEENRHE PR SEMEXMERME, THE
T X BSR4 CARBRREY, BHERRES AR, SRR
W SRR AY PR, XY PRWELNE KRR P RRCERITES R,
XA E AR RN . BT REBHEME DRI LLIHE R 2 500 M, ﬁ&ﬂ
XHE PEETEOWT AKX PR 2 500 EXFRILHE R, B FREFHAER
SRR, HEMEREIUY 1600, 2500 KHBE, HEItELS %Aﬁﬁi%&ﬁ
hRHE PENSBEME, XBRTERMAZRE, NIKESHENHAEAX (AH
B, 197), B4, M TFEXBRFHATRESZIE, &, #. RE-MBULMBEENE W,
HTWEREBGI R ERNRAAE, LB PHTENTEN B-AY b RIMEYETY
FisE, BRELBPFHBRARYN 0% KA, BEELBRTEEX LR REN—
EME o

2. XPE M ENEN. EROF

Bt KRN, W R R AT AGE AR SR L, WEh A FRSY P RAS
MEtE, ERAMTEREREL GBE). £S5 (4%), o6 (B¥). B THALILAAE
W P RBRAERGSE, Bit, ZPABOEHYE NERERDT 100%, CHRERY
NEE BB TS%—90%, BLEERS, EAERERNERENKAY PR, TR

ﬁA‘ﬂ;‘Bﬁ%o

R4 BENEHEPE NRANHIRAH/mge g TEMERL/ %

RE % BET B MK %
BREHR — —
TR Haw =8B 5t 8 Hartk ER HorH
BEHRE 074 51.3 0.680 37.8 1.141 61.3 0.475 60.9
B-HE FE 0.078 5.5 0.110 6.1 0.158 8.5 0.065 8.3
ZEEEE 0.213 15.1 0.292 16.8 — — 0.112 14.4
ARFE - = 0.448 24.9 — —-— — —

— — — 0.186 10.0 — -

B-zeacarotene —
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x5 AEPEREGRE IMRAIVNIBIMH/mg-g™" (TH) MENL/ %

. RBEA R itk LLESE: SR
BALT 5B A TR ZRi 44 E3 Hart HE BT 43
o B RE  0.228 15.7 0.123 238 0.062 3.5 0.18 206
nE# 0.234 12.8 0.129 23.9 — — 0.230 25.6
B-#¥ ME  0.029 1.6 — — — — — -

EORME#E 0.621 67.9 — — — o —
EEER — — 0.194 35.8 0.579 32.7 — —

F6 FRPEMEPT MREFVWEIBIH/mg-g™! (TE) MEHE/ %

BZEWE il BE INERSE AR 21 BR 3
BRAHK — o - e - e
T H ot R H ot HE FT 41 £8) i artt
o HBNE 0067 3.2 0.159 35 0.078 2.6 -
B-#HEME  0.132 6.3 0.335 7.4 0.786 26.2 — —
kokE & 0.790 37.6 1.747 38.3 — — —
R 0.563 26.8 1.314 28.8 — — —
EEEE 0.212 10.1 0.786 17.2 — - — —
B-RAEER  0.107 5.1 - e — — — -
HEE — — — - — — 0.045 75.0

MWEP A LUEBLLL T S e.

(1) ®HE (%49 ERNPIIARENRET LS P ERED, OGBS AL
AR, FTEFBREER. - HF MK, “OENE, BENSTOAE—BEAE
REXHTHMBEBEN - THBRE, XAEAHKLHAT PELSEN 0% 1,
EHFEPEEREORU L, EXETHEBERHARER « HE MK, BEPWE
HERBHEP- WS MR, COEBRENMECE, HPEERBEAE, X 45
Ej Jensen (1966) %5 SR ML,

Jensen (1966) A\ Ay, WBEHHHAY NESES FIFREL, MEBERESELH
FIRMAMMH ERNAANEEL, ABHANEER FEEEESBEL T 50%,
HESREMN DX FEAARHE, HEREENSERY, BUEBEFHREBY
EEBEAEL 0%, FEAERINVLBERPERANEELXNSEHES FHE |
%,

(2) 18 (%5) RN TS, HEEEH - HE ME, HEKAE
KER, NEERDPERAR-HE ME, BB L1.6%, Ro- ¥ MNEW L1054
A7, MIAERKMILFFIED KRGS - AP MK, EMTREd TFR-HY NES B
Ik, ERBOGIRPHREHT, HERBERSIEA TR L E P, Strain (1958, 1966)
i, AEPERAFANEHYS NERARBRELEW - WIY PERB-#E b E, U
KRENMNM3-BEMEYHEENEKRER, HEEE 5B SH YN G ERH L
FHEH, AT RIESL T X458,

PHRDHBXFIEL, o« Y PEREZNALEPERBENPY NERCE,
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HEBALKHE NREBMN 15%—20%%K4, MEBEEDPRLEREAEH3.5%, t
HEXMTBVIE R FHE PEX, P EREE BRI 30%—40%, Wit ekt
HRET0%, MERBEE20% A, EAEENNERPESARAKBN SGER
Ko AXEOAENHS PR EEMLEMN 1:1 8 1:9, TAHBEERKA,

(3) &% (k6) ZETRPAL PRITBRE, FARIFE, EXHIRG
BPEEEA - HE PR, - MR, WEE, SOEEEMEREE, SRR,
SREFSASHEFHYT REPHRAN T ERAE MK, AR-WEH ME. HEEZE,
SRERR FHERMEREE, SR 5H XM THIRE — B (Goodwin, 1971;
Strain, 19665 Hager et al., 1970), EXEER M EFEHYH REFEBREHH L
B, BESGERHIHTZ,

o HE PE-BEBBL, AN2%—3%, o« -FB-MHETE 12 £, WENR
EAHIXERE 1:10, ATEER/DIREXM FR-HE PEFRUIENSG R, HEENE
AERRRGEBEEMNAS, EALSEHE NELEN 13, EGERENRETHY b
RESHERLHLEREE 18, EEEHWEPAHATLOBENB-BEEE,
MR SERPAREMLERK, S50, WAHOMAELRESREEHTFEX, &
KB MEEENT5%, MEMIHEINEHE PR FRISHERHE, T
RABAIE .
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ISOLATION AND QUANTIFICATION OF
CAROTENOIDS FROM MARINE ALGAE’

Yan Xiaojun, Fan Xiao, lou Qingxdang, Liu Xiaomei
( Institute of Oceanology . Chinese Academy of Sciences )

Cui Yujun, Wu Zhenzhen, Lu Maosun
( Qingdao University)

Apstract

Carotenoids are ane group of the most widespread and important pigments, and one of the
major sources of natural carotenoids is seaweed. By chemical extraction, chromatography and
spectroscopy , identification and quantification of carotenoids were carried out in various seaweeds,
including Chlorophyta, Rhodophyta and Phaeophyta. It was demonstrated that carotenoid content in
green algae is the highest, usually two or three times more than the other two. The structural analogs
of carotenoids in green algae are also more variable than those in red and brown algae. The major
carotenoids are zeaxanthin and lutein in green algae, zeaxanthin and violaxanthin in red algae,
fucoxanthin and violaxanthin in brown algae. Among the seaweeds investigated, Codium fragile is
the most potential resources for carotenoids with high content and structural variations. The chemical
composition and contents of carotenoids could be used as possible markers of chemotaxonomy in

marine algae.

*  Contribution No. 3792 from Institute of Oceanology, Chinese Academy of Sciences.



