Bioactive substances and pigments present in the
squid Integument
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Abstract

We found bioactive substances and pigments in the squid integument. The crude chromatophore
components were extracted with 2 liters of methanol contained in 2% HCI from the squid integument (5
kg). From this solution, 17 g of crude powder was obtained. After acetylation of an aliquot of this
powder (20 mg), acetylated meso-erythritol (18.8 mg) was separated using thin-layer chromatography.
On the other hand, the chromatophore components contained a red-purple pigment. This pigment had
heat stability and consisted of 3 kinds of components, as shown by column chromatography (Sephadex
LH-20). In addition, the methanol which was discarded after extraction of the chromatophore
components, contained an ultraviolet (UV)-absorbing substance. Thus, the present study shows that the
squid integument contains meso-erythritol, a red-purple pigment including 3 kinds of components and a
UV-absorbing substance. In our previous study, we found that substances with growth-promoting activity
were contained in the squid integument (especially the chromatophore components) and that these
substances were choline chloride and 2-aminoethanol. Moreover, we reported that docosahexaenoic acid-
rich phospholipids were contained in it. In conjunction with the present study, these findings demonstrate
that the squid integument, which is an industrial waste, have a potential for effective utilization.

Key Words: erythritol, ultraniolet-absorbing substance, pigments, squid integument, effective utilization

F—T=FIZYRY b=, BIVEBIE, BF, 1 HOR, BIFH

I. 3U®HIC ATRBADEDFDUSOH0F N V2SEBE S
TWh, ZOHRT, FIZITASHIA Hit, 20
4 ARITEE, BRTH8F F v ABIFE R, H B, HEaf T, Ny fwEosmicp

'SRRERARFERTIENE L > & — WS T927-0553  F)1EBIKENEBHE (Institute of Nature and
Environmental Technology, Kanazawa University, Ogi, Noto-cho, Ishikawa 927-0553 Japan)

HAKIER  T141-6011 FIKHE XK (Hoko Fishing Co., Ltd., Osaki, Shinagawa-ku, Tokyo, 141-6011 Japan)

‘MR AR R LSRR T252-1193 M)l B EE T RN (Sagami Chemical Research Center, Hayakawa,
Ayase, Kanagawa, 252-1193 Japan)

WIBHERER LG ERREM AR T108-8477 R PR X (Tokyo University of Marine Science and
Technology, Graduate School of Marine Science and Technology, Konan, Minato-ku, Tokyo, 108-8477 Japan)

RBEREREREGTRTHEN AR T305-8572 HKE - (I KEA  (Graduate School of Life and Environmental
Sciences, University of Tsukuba, Ten-nodai, Tsukuba, Ibaraki, 305-8572 Japan)



BENTWb, AI¥F 4 HOREINEREERDIY
WHST DT, 104 ZUET 5 L40kgD
RPBESNL, RiIas—7r v 24wICEAR, B
{, RERAOHABIIIFATE Y, RHICH-T
WwWh, FITAIOBEOERFAHO—RELT,
FTxlL, A HOEIPLIECOREZIEETLHWHED
B - BEREICEII LA (Suzuki ef al., 1993).
E5L, 1 HDOBRCHFAETHREOKRES (80-
85%) %) VIRETHY, F0) VIRE FRICT7+
A7 7FINayy) i FayraAdrt VB
(DHA) %' (RUiREED46%) Z&EinTw
HZ b L7 (Dengetal, 1998) o ARAFFETIZ,
INHUSNTH A A ORICEHESEYWENTET S
RSk o A

—%h, A WORIZIBHIHBR SN, BERELL
THEEISHIPINLDIE, 1BE2ETHS, FO
1B E2BOBICBRRITEET S (R, 1996).
ZOBERPICHEETABEIITEIOLIIEL,
FIVERZEShTWS (A, 1996), LA L%k
o, TOBREOEZERLZOMOBEIZOWTIE,
B AaHEbLR TRV, ZZTARBMETIE, 14
DRERBGOBRZEELE AT A IO T T T4
— LB HEEERITo 7

I. #REFHE

1) 1 HDERRESOHE

55 Y ¥ A F Ommastrephes bartamiDFE (Skg)
SEFERESEHMB L7z, Ml Suzuki ef al.
(1993) 12f€o 720

2) 1 HDBEREEDD7 FIVE

BonA hoEEES (20mg) ITHEKER
EY) VU EERTOMA, BRTHIS S ¥/,
FNRNRVEVEXAF =V (1:1, viv) ZBRE
e LCTHw YA VER I u< b T T4 —
(TLC) (A2, 1.057218) ICX VML, &6
KBS hAEBELFHEE, NFHrE&I—-FN
(3:2, viv) DERBEZHE, BEZY A5 VTLC
THOEL7z. DEELFELRSEZ, BREAXED
Y&t (H-NMR: 400 MHz, Brucker AM400; "C-NMR,
100 MHz, Varian HA-100), #RAMRIUEET (HA
¥, FTIR-5300 ; KBrie#:), HESMEF (HAZ,

M-80A ; BT ) THOM L7

3) 1 HDED S DERNMEBINDE OB
AADEDO2BEBREELRAY ) — VBB TH
ZRRS W - SBEL . FO®%, BRhoX 5 )
—IVERE W, BAEEBTORINE 5 ERT
(B, UV-265FWE!) THNX7,

4) 1 HOBRREFOBRTERRVEBROSE
BERES (1I0mg) A%/ —)V (Gml) ZEHE
L7zo ZOBBO—E%Z & VOM X REBREICAR,
95sCCI10HImEL L, MBARMBORANRT Pty —
v OEALE SRR (B, UV-2200A%!) TH
2o

BEBES (0.5g) 2%BERZELXAY ) —N
AMATHRL, TNRL—F —CEESE, %
Dk, BUAY ) —VTHRL, Y777y 27 A
(77V=¥7, LH20E!) %2FHELZAT A (22
mm x 750mm) % AW TBRERKS %58 L 72

I # X

1) 1 HOBFRESOHE

AT FAHOEZIMBFEEOT £ VICIKHEERE
L, BEOBRERUBAKZITo 72 TDR, 2% D
BgE2EOGAY 7 -V TaERESZME L7,
HENTREBDOAY ) — VB2 INEL—F —
T400mUZ B L, ZTOBEMIZ200mID T —F V%
MZ7z0 T—F VI LY, BRSPS EERL,
Fhaemlic L Y ED,
ULEDBIEIZID, 5kgD AT FLHDELD
17gD B FEBERGHE LN

2) 1 HOBRBRRZPOT FNVE

A OBERBESOT 2 F VLRISERY %, 2
EiCE BV YA NVTLCE W THEEL, BRE3IN
728 (18.8mg) ZMATL7=c TOMKR, HRIK
IS T %1750, 1700 (sh), 1650 (W) cm ™ 12 HRINAS A
H5h, BBEILRTIE, 'H-NMR (400MHz, CDCL):
2.06 (6H, S), 2.07 (6H, S), 4.18 (2H, m), 4.32 (2H, dd,
J=2.8, 12.3 Hz), 5.26 (2H, m); "C-NMR (100 MHz,
CDCL) : 20.7, 20.8, 61.8, 69.2, 169.7, 170.5, BHEZSHT
Ti%, 291 (M+H)', 231, 217, 145, 115, 43& ) ¥ 7



FUPBHENTZNEDANRT P VTF—F 5,
COYWHE dmeso-T) AY b—NVDT7 EFNVEKTH
LBERZELR. LY, £ hotaFERESIIX
meso-TYJ AU b=V (K1) PEFNTVWE T LT
mENTz,

3) 1D DRIHERIVDE DiE

A ADEEEBR- A7 ) —VTHBL2-BHEE S
FEREEHCaMT L7/ 2R, SRR 294nm) 12
WK ZFHFOoOWEEZRI L7 (K2),

4) 1 HOBERREFOHREERVCBREORE
BRI & D490 VTICRIUB K 2+ H, ns

BBORARY MV — VI3RS Do

f: (3)0
25T, CotERES% X7 75y 7 ALH-20

OH

OH
HO

1 Meso-erythritol D{b2E 4.
Fig.1 Chemical structure of meso-erythritol.
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Fig. 2 Ultraniolet-absorbing substances in the
squid integument.
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Fig. 3 Heat stability of pigments in the squid integument.
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E4 Sephadex LH-20 ICk VS BfiEhi-ta.
Fig. 4 The pigments separated by Sephadex LH-20.
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