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Studies on the Pigment of a Deep Sea Prawn, Pandalus borealis KROYER

1. Identification and Concentration of Pigments
NoBUO TSUKUDA

Abstract

1. Chromatographic separation of the pigments of Pandalus borealis was carried out
as described by GoobwIN and SRISUKH (1949) and three fractions were obtained, namely,
astaxanthin, astacene and a substance considered to be [3-carotene. Most of pigment
was esterified astaxanthin; the amount of astacene formed from astaxanthin after
death was quantitatively scarce; and the concentration of J3-carotene-like pigment
seems to be low.

2. Concentration of astaxanthin was measured by using the value of

E 1 :/f] (478™"y = 2.200 for pure astaxanthin in acetone.

Usually more than 909 of the pigment was contained in exoskeletons, but the pigment
concentration was observed to have a wide variation, such as 6.6 to 16.0mg2;, between
individuals. In the muscle, astaxanthin was quantitatively scarce, being observed
only in the epidermis.

I. #& E

KUHN and SORENSEN (1928) I ko THBMIL A DN A RABRT AS X v Frick 5350
ThBHT LRIEHIN, FhECRABOAKLINTCHILT XS v v ik kBT AR
Ychsd eitEI NI, T D%, BLGH and DYER (1959), BAALSRUD (1956) WE@BL ¥
SOFRPLLOHREFTEL, TORESN TR XS v FvTchdbeWbrel, s
o HIL (19582) BH T ROBEXSBEREL IR, 725X 5 v FrvoRhTholci e
HWELTWS.

PEDII T A% H v F v R KEHHR LS EEINDZBHCTHY, kv IAIsTh=
EleonwTdh, REOAKRZTZAS FHvFveBbhbsn, Mokl oEORES &
COWCTHBbLMA TR, i, HEEROKy 2775 o REHRIRAELZZEL THaE58
HEOETFTLLbicklEnESLL, BREOBDLNILMcHENEE D, AV vy vftand
Wtanmolo Ao aAarZfl, 2 KEOEWEHCREBEMERCEWTHT Tie—Fic



—110--

HEar@As b, BREEZEREELETIR WS,
COMBEOERCHERYIELACL, bl a0y OEBrEE %ES < &
O HFEMEL Ic.

I. RBOMELFESLIVURER

1. aRoslkeFRE

MM 5 ~ 10 ZRGBL ek y 27 7 A 2 AT L, Ehic 8§l X O HBR %
SEEL CIAKBEEE S P U v ACEERIL, TP vERNzEEL, aEMEEACHEIRGRL
% FE CHRET. cOoBFRMHREBEREL, BB cHOEKKRE S U v AT liKL TR
BT 5. BOhCEREEEREZ7 2 v TRRLCEOBOREAIEL, F1 KRk THER
BT,

B XOMERNLLAFED T €+ v IR PR T 2RI KEZ 476muici@s b, Z oo
WD bhishotz. 4« il (1958a), GOODWIN « SRISUKH(1949) e & huiE, 7%
XY v FvoT et vERPCR T 3R AMR 475~477mp tHH, COFEEB O R &

0.6

OPTICAL DENSITY

350 400 450 500 550

Redfish, Templeman and Sandeman (1958)
Cod, Baalsrud. (19564)

Cod, Bligh and Dyer. (1959)

Ry AT FPHLE BEE

Sm——— Ry I TAHTE A

EF1K Ry AP ALEDBEDT & b VKGRI BT 5 %65

HoHaw>



=111 —

=T B, Lo C, kv I T7AHAZERBOWTCHREOAMZT 72 FH v Fricksd
DOEEbis.

2. BFEorsa~trI 7Kk 54

Lo Re I bieaTAHNcittafo s a< + 75 T anlwdiiilic. Tihbb,
Hifbls ik y 20 7 H 2 R1kg ®AT-L, L O4RwsEL TR e sEy 7 v |
v L, BHESHL CRRIERSE A E LI, v Az—T7 v (B.PO~50C) 1
BiTE3e5. cCOtMBEO/NERRIL, 90% 25 ) — vz Colidilg2fTicore o b,
RO LA R AN —T VECEEL, A% ) —VECEBITLRW. COFEERX, &%
T (1958a), BLIGH:DYER (1959), GOODWIN-SRISUKH (1949) % 0jiill & ®ie v, Kv T
75 EEOSRAREEEREN cR L, TAT VUL L TEAETHOTCREBEVWhEEZDbDRS.

SRR BT ie ok b Ao taiconwT dblcyu< t 7o ISMEIMEL . ik
GOODWIN - SRISUKH (1949) @ Sk #EL, A% 7 —vificB L T, wHichizlcr o
vy IRy DT FERGEHIICALLL, AROAMZ—T VIFEET FeLDic. OB
LV BEOKBGEA T 20RO MG I hic. DF I 2% 7 2 b v AT —T Vi
WCHEMT 52, 1T 23 B2 EEL, BEORNGEAKELCc(chEF1245).
DT, 2 %Kkl - 95% 18— B R RT BH L, B REE (GG A
Lic (F2). ihwe2.5% Kb h Vo A - 92%xy ) — vCEBT 5 e, BRERaEERHEL .
AEOHBIET Lz (F3).

COLHIRLTEBNIET T 7Y a vieDdnT iR L of ORIl 2 HE U 7oib U,
F103 450~454, 8 X OF 475~480mp i Wi K& L, 902 A 8 J — ViCisfie 4, =
—T N 902 A Y )= THERR BT 5 i i — 7 vhgic 178 %5 (epiphasic) .
CRHDRENLFI R AB-H v F v Tllnm 2 bt s s, e 0 il Lo sidn
nfg-cdhH ot

Furfetil e gtk o e WL, EDIR L AL RS &dien, Ky 277 H ol OREEOK
IWEWIREN B Thb. ORI AEE Alic—7 vk 468-£2mu TH b, (e BBl
BHLNRR ., IO TR2R7As*F v FrychbcerRlic. SHbCRetsy s —u:
Ny Xy bR B ET RO T L L il oW, BRERIRck T S R R A i 52
Lice 2 A1 LlooRd X 5 iU wiiie.

C ORI L, EE O M MR AR 2 AT B8, o kidE (2 ~ 3mu)

B1R Ry a7z CEROEHEEATCST S
WA (ERE )

YT FAZXx | TAREX ‘:z%wﬁé?'%%yvy
[ # 7ALE FVFY FvFYv TAY XY N
T R € o) N B B 2 .
n- o~ % % v | — 471 470 467~8 477~8
o = — o i 468 470~ 470 — 476~7
7 & b v | 475 477 475 - 483
- [ SIS PR | P
~ v ¥ v 1 485 488 | — i — 494~5
SO B i — 492 | 490~1 483 497

T 43t ilyvE (19582)
*] Goodwin and Srisukh (1949)



— 12—

fificFnTnwas X Hchbd. Fi, Al —T v 90% 25 ) — TSR PERET 5 &,
BEDIT LAY ERAME—T VEH Y, 72 %4 v F v O cdh % hypohasic 12iF
BdhNErDT. PLOWENLDKRy I P ATEDAFEDRESE AT VERT XS 4
vFIveEiLbhab. ;

F3 © 55 IR K8 % 47ompmic F4 5 B—0 v F&RL, SEREBRCIRE, 28—
NVBCBT TR b7 AS vy IcHYT 5. Thbb, F3oa#Elk #fio7 2y v
2 CEXZIRWTHHH. Lal, BEOWMFIIhE, 725y vy RiEEEYOEEKDI
LT, EYPORKRT ARSI v FrvabETsvbhs,. X2oT, COERIRDTS F3
DEFRAMENPOBELCB T RS 3 v F v O—BrELL TEBRLIE DLELONS,

VEtora<t 75 750 0RICONTL Y EFLDTORE2REE2ETHS.

0.6

0.5

OPTICAL DENSITY

370 400 450 500 mpsso
82 a3k v Bbhi 3RO AT —T Vv
W 1 Bl
B2k BEOIu~IIIFFER
P = ¥ W ISR A A B OR R = D
& a (BHi=—7) | (Elz—71) | (Q@is s~ | F
. %K p Fihz—7n | B-paFy o
F. 2 OB R 468 BT —7 1 PRI FFVFY
F. 3 Bk DN 475 XY = FARIYY

3, PAIZFFVFVOARKDONT

Ry IITATEOEFEO I a2t 77 ITGBOKE, BEOREGSRTAIFIFvFv T
b, BETH HOBEREBHRRCTEFR»rok. i, 2IRCERIRSLEZXbNET
Ay vieonTh, HighERconw B bZB IS ooRETIE, MHBaFEorzA
FRZAZFFvFohblabELbhB0T, FAZFFvFvo RRBRKEXFIHSTS
LUFROUENTHETH 5. £« HIL (19583) X hiE, HRT7AF*FFvF o7 €}
v IR 3 1 B W R EW 477mp ThH D, FOWEIRGF HAEEEKE 12 32,200 TH
DIEWELTHS. 10T, Eil =220 0¥l bk y 377 AT C0BBRERRIEL

Jom
I



ke

—113—

' R KN I

WAk AT L, B, W, R, MARAT NS S s, MKGES Y Y
ATEML, 72t vENxCOEOMBINL RS E Té~7 BIHH ZEES. cnbHH
WEBEXNOSIT 52T 4 vy —ClERL, BRZEWECABRLC—ERLTS. cofaH
IRIRIC DWW CTHEH B ICBE X WE U E (2 =2.20008lEn BT 28 3+ v F v oaREiHL
1o

FROF R L BRIV THIEDT RS XY v FyORRERE 3 LI .

T3k M[MEN7ZxxHvYFvaEE

16.9 ¢ 9.0 8 7.9 8 84’*% 0.86 €%
85 | 17 | 78 | 104 0.82
14.6 7.6 69 'Mo o 6
Ma L s0 | 54 | 12.1 ' 145
158 8.0 58 0.2 1w
7qggﬁ7”'W“ir1057W 86 67| 0.69
125 70 | 55 | “7"8 5"'  qa2
5.6 | 94 | 62 s 5 I

BIEROMELD, EABIAEDO AN FHEE L, MY MIALAED bR, Z#)
BB T 6.7 ~16mgzs, iKW Ti&0.69~1.77mg2 7D Tnb

M. = 3

1. faFEOEREKICOWT

Ry a7 azbvoaFEEehBL, 7ot 77798k AR, H T LE3 e
ﬁ%ﬁﬂt.%@ﬁa%%mbW%mm&J@Lfagg,7«b/mﬁhf%wammua
475~480muic WK KM & 433 2kt 2 4 (F1) &, 468mumc W ki A AE % 71 5 J sk A (o
2 F (F2) B8 X o 475mp BB KA 23 s kirtac 3 (F3) 0375 7y a3 v &, ©
nHo 3mFEICO>NT W%%h%ﬂib e, FEREREITROCHE, Fliconwtik, B~
AOF Y TRECHLEEZL BRI, MEBRICHENRY L OMEERTERADI. LB
T, B-HuF vdbnit OFUEREERNZEIE TS50 TH DL E I PEIALPTHS.
F2uRFmETcH Y, BNBAMIE 448mp T A5 ¥+ v F v e i2ig—8Ht+ 5. ¥, 4
kB ofi 1k epiphasic THH, chECcoOXHIZ X 52, 7AIFHvF oL, ¥
BRI LCHFETDEDTH D, kv a7 ol CREENCZATARETAS 24 v
FrvEEETIhOLEbNE. COHZILEHRETIENT, XU A=0FRaFE LAl
HBLTHARRBZTe2le s, XTAHA=0OFERIAY /) —VEBCBITLL., IbICkE
MR O MEEEL D, kv II7F AT OBRERE, XUA4 A=0@AFKL D d1~2mukiiiEd



~114 -~

WV FR A2 FRCn b &) cdhotz. b0 ilk KUAN « SORENSEN (1938) o f5fif4 % o
AT NWIEET AY X v F ol e —H4 5, Fio, b kv F2 X530 90% 45 7
— WICIEIRET B, VI EDRESA DRy 37 7 H ZE OBEEDOKEBIE, BEL B 22T VA
FPAISXHFvF v THhdeEzI.

FRrx s Kl 2 475mpicfit, 7AZ vy v eEz bbb, LaLERBREL, 7AY Y V&
Lok die, BYosHE 7 A XSy FynbEERINS 0 e TRIE, Coitibhiic
b, SWRIZERIRICH, 0, BERCEiEERIRIChrOW TRt E2z b5,
& - L (19583) WA v e R Y T HORARESHL KA, T AY Y v RE e, 7
AT FFFVOE I, VARIIKTES D EDOXT DA, \_@',E:f“jﬁ@Fs WD TR IR R
KW 7 28 ¥4 v F v hfbmu BFEMCTh, 7257y vy 2IF—FL M &2 R4 O
T, TARAIvVvEEZLRD.

WFRIZLTh, kv I7T7 A2 OOERT KBIBRZAT VAT A XS v FvChbH
5.
2. TAIFHvFvoOLsREREDNT

W3 ORI O KRS AF AL Tw B ISR RIS D B AEA L C
PPN & A il by, F1z, Aiifotd ik Ki7a ik 2 niabivs o ¢,
Hmu,mz» Bk K/ & 5 43R ch 5. L, F7iHPeRT 385 (&
e T, 1958b), b b, =T Tidk2.5~3.8mgs, v a¥ 7 ik 0.70~0.84mgss &

Wligd2E, Ko 227 ATENRPIO 727 X4 v FrvoadBEVWbU 5L @iRE0LD
¥EzZBNS.
V. = #

1. kv 27 oRERFEL, o< b 7570w ckid, Ao
@ﬁ%%ﬁIXTw%ﬁ71&$#y%yfé CEHEHDI. B, ZolEMCHIED 3-H
nFyvelEbhsta$e, VEOTASy vERBEH LA, hubofEnEKjuac it s
LOMEHYNEIANTHY, k<?“xyuym%%m¢m*nt%@azxeut.

2. TAZXHFvF O mibiL gk R TTT AT OIS (KD Ko A
(FAET D73, AR RE < 6. 6~16mq%@ IJIH”Z%“D/_ ¥/, MR o aFKIT Lo L
AL, TDOHERES0.69~1.77/mg 2% CHh b, HFHZItL TwHU HLLVRTHD/L.

X S

BAALSRUD, K. (1956).  Astaxanthin in the Muscle of Cod. Nature, 178: 1182~118%.

BLIGH, E. G. and DYER, W. J. (1959). Orange-red Flesh in Cod and Iladdock. .J.K%sh Res. Bd.
Can., 16: 449~452.

GOODWIN, T. W. and SRISUKH, S. (1949). Some Observations on Astaxanthin Distribution in Marine
Crustacea Biochem. J., 45: 268~270.

et BT 5L (1958a).  F T - RO AR F A FREFROWE—T HREROFEE
F7K&5E, 24 (3): 209~215.

- (1958L), ¥ - v RO AT 4 FRBEOWE—T HiNBEOER.



—115 —

HoKsxik, 24 (6~7) 555~558.

KUHN,R. and SORENSEN, N. A. (1938). Z. angew. chem 51, 445.

TEMPLEMAN, W. and SANDEMAN, E. J. (1958).  Red Flesh in Redfish, Sebastes marinus (L.) J. Fish.
Res. Bd. Can., 15: 695~700.



