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(ESAEIN 4 ‘%‘J‘fi a%&zx:fmthm AN AT A £ R EAEY) (optical isomers).
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175



E S HRF

—

\
/

IHD
LN

RS — 20C #5 FE

() EE LS

B= [T

uﬁﬂ&}t@i% T
L R,

Tl
HEl

HH

i

Astaxanthin diester, astaxanthin monoester

J

3 S), (38, 3’S)-astaxanthin
VL b

,f\:ﬂ&ﬁjz
BB E K E

- B

thin powder“ﬁ)

215 -

(acetone ). .

‘_.E”i'" ......

F\

OREEE L

Faksis(Antarctic kill ). (3R,3'R), (3R,
Hoffman La-Roche

ZND B

(=251

{it, Canthaxanthin Bl

B2 (methanol). IF C

%t (hexane).
%% (dichloromethane) .

. % Konosu, S. 2012 Frig
1‘&% Osadca % AN F B4 E

_;;:ILJE/J 10% Canthaxan"

(toluene) M SN EZ 2 g (isopropyl acetate) %14 2
s LC &, O (dlethylether) A5 UP 41,

95 % 11 X5 (ethyl alcohol ) I
ik (petroleumn ether) (b. p

A
ﬁ I%E/{At)_—-ﬁﬁﬁ

3.7 BESL LA KL
fa TR BB i
mm(20cm x 20cm), ¥2 1\ FEE & A,
Silica gel 60(70~230mesh), ¥ & E. Merck 2 &
o ﬁzzfﬁ?ﬁiﬁZEE{ﬁ“

‘\..

Lt

()85 M B

uid Chromatograpl

TH 2

I~z

| e

........

I.M.C.

2 #r A Silica gel 60

A%%ﬁ@/\ﬁ)ﬂjo
.30~50C)#H T

5 2

i

BT S 2 A
4 ICN 2\ &)l

*ﬁ?ﬁiﬁ%

5 4 T

B 5 7 5 2% (Injector, Spectrefolw 491 F’J)

%b

’ﬁ ) 4?5 B (Shodex Dega&,) V&
ik, GO Bk e ( Recorder, Sic Chroma—
A Alphatech 2%

%ZABIQ.}
EX

(- ------- a) 73 %ﬁ% ________ Sumxpax OA- 2000 ( 5 pm, 0.46

cmi.d. X 25 em) By

= FIRIRAT E RAVZEAR R A1t

21 1985 £

& Simpson A Harrd

BJEQK}G

1 B RE

%T@Hﬁﬁﬁﬁ%@?éﬁ& O R B LM B

1Kg 01 4
lender (;;z; -l ?

D 15 478, VR B DL TR ) s

FHEE 2 10 'C RN,

2

L Waring

511 53 $%, 7F 10, 000 rpm Mz 10C

AEIR,

P45 4 8 ) F
WK, W4

% iR

1Kg

AEH 40T mJ#TﬁLE{%E@

Ak ), F

B, 15

£ 47
., BE2 :
H?K%E%iﬁlﬂa e 30 5 %ﬁ?ﬁg 15 d%fﬁ:d%ﬂ&ifﬁ
g i [
Hig B, R 30 4y
HNE YT/
IR 28 BV A A Bl P (R5)
AR AR, T4

NP UER::
YIS

AR

B ES ] www.angle.com.tw

&

LA BEURIKEZ, B L 25T
FLERBA AT

AT
A 1:100, w/v) 75-10TC &

o Z

it (b.p.30~50 C)JA]}

R, IO B AT
RERE, PN 4 £5 O AR 5%%@&%&:&

ﬁ
N
y &
E_%
i
S e
&
S B -
F
F S
31@
9‘3

135
Wik, B

HEE PN

'/Tﬁ
H e

LB 2 &Y, 7 4C 11410, 000rpm BfCr 15 45

FE1E I

e
RGOV RN G

plgment) o

HII, E
BEN nylon tublng Eﬁﬁ;@f 60cm W 2. 54cm Y
HE KB S L A K

HE

B, TE,

2g ZH

A1 Bt IR

5%

AT

B T EA lem B
ta 2= 4%

e T Y n'-

v/v) B, A B AR

DI.DII.DIII,

%) 1g 2

(3:1,v/v),

1A

E%lfj |

{§ _____

i

e BE 2 B
FE E

AR, %
KRR IR 7 5 DB, s
ﬁ%ftf%

35‘%: BII, DIII VARl

g.ﬂ‘

ZERI B, df
B, BRI, F
iR B, R 43 A% P B A B R

<

FI
i;{i‘?

S A

=3

s

18

3%) O

WL TETANCE a9

A4 ili 1 P >
Erdh ﬁﬂsﬁfgﬁ"ifﬂk’” H
TR 18 A&, 1,

ﬁ"“-{ﬁk(

).

K

1R A BB 7FE
1 Sumipax OA-2000 A& 8 & A, VIIE
$E 0 99.5% L E7(96:32:1, v/v/vTE A

FH
ik

il 4C iﬁ/\zﬁwﬂ?&

ﬁﬁ?

% DI, B BE R R e
(2mm, 20cm X 20cm) |, 4Pl 1
R D, BIA R R e e
SRR CBRIE (411, v/ v) IR Ji
aRrE FULE 5%
7 1B VR I i
1 # B Bl
ali (¢4
# BL.BII.BIIL, 45 5t

BI.BII.BIII, 2 Fi

i
VLI R I e 2

L 23

Y IK 53 ZHY
LR B

A PR SRRV R (411,
o, AR 55U
HIRHEZIR, U 2R 13
Z%’*’(&‘T%# H’*’?

i DA
R
CIaF 2

E:**J

AT A

©CUGE K PR 1 TR
Ji BT A TH i

%] lem

EMZMM

» ﬁgLﬁ i/)‘ri’v; .....

DII VL] {1;
2 BIIL, BT
Hy g 220 C

>

1) 0. 45um FLEEHI T8
RENTREEAT M7 S HT

-

@@ﬂﬂ ik £y 1.5ml/ min, £E82 H 3% I £ 470nm,

B (attenuation)0. IAUFS BEW T, B T HE 5
?h%aﬁ%ﬂ’lb:@ %uﬂ%f‘%%E
BERMES
—E g .

Ifi AR HE
T ARl

1 fH] (retention time) 7,
- N HPLC, 7 &

# A

11

-M




- B2 [ JTiRHEES

\
!

@
I
a0
11]s;
ot

SESHRRT ~ |

Journal of Food and Drug Analysis. 1993. 1(2)

I FURIRAT BB 3R & B ) P EE B

AR E

B, H

VLo A i - ()

M. AT f@%*ﬁz%ﬁﬂbﬁ'}%
iy [e] o BT AR () F B

,@%iﬁﬁ%ﬁ?ﬂm%%%ﬁ% KEAE 50 B T A 4y
w0 K 2 SRS T As, Bl

120 17:1(v/v/v)Ap, HiF

4 (peak aera)fgbl4:

Koz B R AE FURERAT 0 BT
o IR

O T AR S

ﬁﬁﬁﬁ

é [—*_ Ly kR 1T :

%ﬁﬁﬁ 1 %zﬁ% <9>, 4%

Absorbance at 470 nm

A

i i

N~

]

HH a2 8 57 bl

A ufﬁ‘fﬁ‘; ﬁ Ei% BI

.2 REE S5 25 0,46,
A T DL PR T
J%*”B’ Maoka 45 Bl i Al i
JM HPL(, SRR ()

B AR 2B O L S
%f%jlﬁgﬁxﬁ% A

0.0 5.0 10.0

Retention time {(min)

Figure 1. HPLC chromatogram of Bl from grass
prawn head. Column: Sumipa OA-2000, mobile
phase: n-hexane-dichloromethane-ethanol ( 96: 32:
I. 5 ml/min, detector

1, v/v/v), flow rate
wavelength:470nm -
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# BI LLHPLC 5 W8R8 45 47,
'?%WE{W A.B k CHYFEBE IR B % 3.61 45 .
4.26 47 5% 4.96 4y 2 (B —), BB %] 41 astax-
anthin diester 2% 5, > M RE G R 4 3.54 45 %)
4.05 53 2 f8], MUEH] BI %5 3 astaxanthin diester,
If) n] 6B [A] astaxanthin P &E EE By 4 B8 B B 40 B8 2

,M,;L_ﬁﬁzz%l IR P AT R I TR 2 BRSO R
3 BIL DL HPLC 45 W&tk (4557, s>

if&'llf%D&E LI B IR R 45 51 2 11,56 45 A2 14.06
7 (E =), H )3*\%“)?\7&&&%@@% il 6 2
canthaxanthin i B]] B TLC 43#r 2 RE{ETE
T AHUT IS, v @ﬁ & A canthaxanthin, {H
LB canthaxanthin Z*,@ HE AL ] B AL R Eh B
EW&@JL ﬂ%ﬂ BII FF canthaxanthmg

ﬁﬂ@ﬂﬁﬁ LB F, GEH fam%@ (3R, 3 S)
astaxanthin, (3R, 3’ S)-astaxanthin }(3S, 3’S)-
astaxanthin Zt{%gﬁ b MK AH ] ’%*ﬁ 1% {;’F Ry ?%JEZ %k

Absorbance at 470 nim

L.

0.0 5.0 10.0

Retention time (min)

Figure 2. HPLC chromatogram of standard asta-
xanthin diesters analyzed under with the same con-
dition as that in Figure ]
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Figure 3. HPLC chromatogram of BII from grass
prawn head analyzed under the same condition as

that in Figure 1.
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Figure 5. HPL.C chromatogram of BIIl from grass

prawn head. (the same condition as that in figrue
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Figure 4. HPL.C chromatogram of BII from grass
prawn head and cochromatography with added can-

thaxanthin standard (the same condition as that in

Figure 1.)
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taxanthin standard compounds analyzed under the

same condition as that in Figure 1.)
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Figure 7. HPLC chromatogram of BIII and (3R,

3’ R)-astaxanthin (analyzed under the same condi-
tion as that in figure 1.)
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Figure 8. HPL.C chromatogram of BIII and (3R,

3’ S)-astaxanthin (analyzed under the same condi-
tion as that in figure 1.)
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Figure 9. HPLC chromatogram of BIII and (3S,
3’S)- astaxanthin(analyzed under the same condi-

tion as that in figure 1.)

Table 1 Relative Contents of the Main Carotenoids
Contents in Grass Prawn Head

Pigment Y% *

Total Carotenoids 100

Astaxanthin Diester 17.5
Astaxanthin Monoester 31.5
Astaxanthin 36.1
Unknown 14.9
[somers of Astaxanthin 100

(3R, 3’ R)-Astaxanthin 15.0
(3R, 3'S)-Astaxanthin 43.7
(3S, 3’S)-Astaxanthin 41.3

* Calculated as percentages of peak area by

HPLC method

B LR, A H i}é,,.a By M bR R 5 (3R, 3
R)-astaxanthin 1% {f] free astaxanthin < 15%,
(3R, 3’ S)-astaxanthin {5 43. 7%, (35, 3’ S)-as-

taxanthin HI{5 4 1.3% (5
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Figure 10. HPLC chromatogram of crude pigment
from grass prawn head. Column: Sumipax OA-
2000, mobile phase: n-hexane-dichloromethane-
ethanol (120:17:1, v/v/v), flow rate: 1.5 ml/min,
detector wavelength:470nm. Peak 2-4: astaxanthin
diesters, peaks 7-9: astaxanthin monesters, peak
12: (3R, 3’ R )-astaxanthin, peak 13: (3R, 3" S)-
astaxanthin, peak 14:(3S, 35)-astaxanthin

y o5

m]

b

...... RS EA P 4Tt #E DL astaxanthin A HEE 55 A
B E4ER e E 2 85. 1% ; astaxanthin diesters

frﬁ 17.5%, astaxanthin monoesters 115 31.5% ; as-
taxanthin {5 36. 1% A A8 14.9% A AE T

Ii_': sz. j‘é_u '

Astaxanthin L K %ﬁ fﬁ 1% % ﬁﬁ 2H bk
(3R, 3’ R)- axtaxanthm i 15%, (3R, 3’ S)-astax-
anthin 15 43. 7% (38, 3’ S)-astaxanthin 1 41.

3%} O
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Analysis of Carotenoids in Grass Prawn Heads

by High Performance Liquid Chromatography

PAI-WEN WU AND

" LUCY SUN HWANG

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan
" Graduate Institutte of Food Sciene and Technology , National Taiwan University

ABSTRACT

The carotenoid composition in grass prawn
( Penaeus monodon Yheads was studied in this in-
vestigation to obtain basic information for any fu-
ture application of the natural colorants from grass
prawn heads. The red oily pigment in grass

prawn heads was extracted with acetone, fol-
lowed by petroleum ether (b.p.30~50C )which

was dissolved in acetone and stored overnight at -

10C . Next, the crude pigment was obtained by
removal of precipitates from the cold acetone,
then finally, removal of the acetone. The crude
pigment was analyzed by HPL.C with Sumipax
OA-2000 column (5um, 0. 46m i.d. X 25cm)
and n-hexane/dichloromethane/ethanol (120:17:

Key words © Astaxanthin, Astaxanthin esters, Hp|

1, v/v/v)as a mobile phase. Flow rate was set at
1.5 ml/min and the dectector was set at 470 nm.
The main results are shown as follows:

. The main carotenoids in the grass prawn
heads are composed of astaxanthin, astaxanthin
monoester, astaxanthin diester, and some uniden-
titied pigments. The relative amounts of these
pigments are 36.1%, 3 1.5%, 17.5%, and 14.
9% respectively.

2. The astaxanthin fraction was separated in-
to its three optical 1somers: (3R, 3’ R )-astaxanthin,
(3R, 3’S)-astaxanthin, and (3S, 3’S)-astaxanthin.
The relative amounts are 15%, 43.7%, and 4 1.
3%, respectively, as determined by HPL.C.

L, Grass prawn.
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