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Isolation of Crystalline Lutein from Spinach Leaves

Shigeaki TAKAGI
(Laboratory of Biological Chemistry)

Up to date, any precise reports on crystalline lutein, which was comprised at
about 20 % in carotenoids of green leaves and at about 40 % in these xanthophylls,
have not been found. In previous report'”, the authors showed that the glycocaro-
tenoids containing galactose were existent in spinach leaves, and in the processes of
these carotenoids purification lutein was found to be crystallized easily from cold
acetone in considerably good vields.

This crystalline lutein had mp. 174—176°C, and E!* of 2344 at 446 nm. Furthe-

lem

rmore, visible absorption spectrum, IR-spectrum, NMR-spectrum and Mass spectrum
were also estimated for the identification of it.

Lutein 147 { Between, Tswett KU Willstitter Dic X - CREDRIC BB 3T B
e, X{HonTW3 Carotenoid TH 5. Lutein [T ZE Carotenocid DO 20% % 5,
#RIE Xanthophyll HOM 4055 HH TV B 38, TNE TREL O OBSEHEEEILH>NT
RELOBSSLL., FFLIREIIZ I NAEIER T Galactose &1k Carotenoid O EH
ZHOhICL, FOREEHELLSY, 58 Carotenoid 2 EEEH LT BET
Lutein 2B GICHRBEERT 3 R4 RL L.

Carotenoid D—RHYBZEREIC DU T Liaan-Jensen O 235 0, EE S &I Caro-
tenoid KDV TT THHRELTH AW OTHELWHERKRDWTRENE BRI, R
VvV oAz (1973411 A 11 kg 25 Chloroform (Ch) : Methanol (MtOH) (2:1,
v/v) BRCTHRIEEZHM L, Ch BAoREBRMCIOVTRNICEESZ®RET L. BEkE
FEEZLEEZRETTIE (ChE) 24CURET L LS EORBEERT 200 CNEERL,
LB Z % Acetone THEET 5.

B LB AR SY TREEWS Diethylether (Ether) EABOKEMA TR B TEE
L, 7L 2BD S bORERD LEES]T 3.

CDBRFEEZEMAEKTEE ASE, T THAK LEBEEE® Column chromatogra-
phy K7 3., %BE 670 ml, IAE 2 78¢.

Column chlomatography D {KICZ Silica gel (Wakogel C-200 ; Wako chemicals Co.
Lid.) =B\, 559 C% Benzene (Be) TERFHICEE L/ Column (6 X 20cm) K LT

a) Carotenoid DA(LEHFE (IV) L9 3.
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BEHARD 70 ml 20% T HED Be T Column ZHHR
%l UT © Bell; ® Be: Ether (8:2) 27; ® Be:
Ether(7:3) 1/: @Be: Ether (6:4)27; ® Be: Ether
(5:5) 27; ® Be: EtAc® (5:5) 27; @ Be: MtOH
8:2) 1I#ZBcHkL, BELAEREEL. © OBEICE -
THEBR LCES D b IEE 52 EH =K 50 m/ @ Acetone
WL, —25°C IKIRET 3 EH BB TREOEENS
BICFHT 3. Blks 1 BEEKRER, —25C TEHRLT
B E DL EELEELED Acetone KERTHEEZ
7tk - 25CICHE LTHERERZE 2 (Fig. . ERES
O & 730 mg. m.p. 176°C. ZEiE Tid Ether, Acetone {T
BUTH B, Petroleum ether, MtOH, Chloroform i PFig. 1. Photomicrograph of
. lutein from acetone
: i) \ (x3,200)
Lutein # 5 ® Ethanol (EtOH) ¥ O R RISt Spectrum
1E, Mmex (423, 446, 474nm) KT Fine structure O 5T
SEREY E&{—FKT 3. 46nm KBTS (E1f) =2344 Th -7 (Fig. 2).

(B1%) IR &¥6453#r (KBr 51D I & B vmax 12 Bartlett
2500 5V ] Eichenberger® DR LIEELEBENE
{—FH LTED (Table 1) 1030 cm™ L DR
2000 /\ N URZ 3 20 4 AL sec-OH OEEER L, 967 cm™
\/ D BE— peak T all trans LT B SlcHskE
LT aEH) £ EAERLTA.
1500
Table 1. vmax of I R. Spectrum of Crystalline
Lutein (cm™)
1000 -
RIEME | 3400(broad), 3010, 2960, 2910, 2850, 1560,
SCERED| 3460 , , 2960, 2920, 2860, 1572,
500
/ HIsEfE | 1440, 1380, 1360, 1035, 1017, 967
0 \ SCERED] 1440, 1380, 1362, 1030, , 967
350 400 450 500
Wavelength (am) NMR Spectrum FMTiC & 5 HE NSRS « &
Fig. 2. Visible light abs?rptlon RBEDE>THD. B CDCL AEEK Licd
spectrum of lutein
(in ethanol) OTHY, ([ JAOHMERZ CDs & CD;0H ©

BEA 2 BEC LD TH S, 9.19 (9.11) (S.3
H); 9.03 (8.95) (S.3H); 8.95 (8.85) (S.6H); 8.80 (8.75) (S.2H); 8.76 (8.67)
(S.2H); 8.40 (8.31) (S.3H); 8.29 (8.20) (S.3H); 8.13 (8.14) (S.3H); 8.07
(8.08) (S.9H). Dl EDOHMEREREY LBO—FKERLTED, TDHH Methyl proton
% Fig. 3 DXDWREBEI LI LHBHRKS.

b) K&z (v/v) TH 3.
¢) Ethyl acetate
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EBIC5.055 7.0t 1T : : : 829
% % Broad Peak (2H) 12 903 %13 813
3 BLU ¥ © -OH ED
412D proton Y L, Ho

807 893 883

FtiE  Methylene proton : 840
Peak #33.1~4.3 ¢« (14H) Fig. 3. 7 values of methylproton from 60 MHZ proton magnetic
o f lutein
i©, % 7-JE3LEE Met resonance Spectrum o
JedkEg hylene (i CDCL)

proton (4 fi1) & 6 fr
1R D proton % 1H (3f 2H) 794.355 5.07 1T Broad Peak & LTHRD LN 3.
Mass spectrum 5347 (MS) I &5 &@amaa Lutein {2 M* & LT m/e 568 27R L, &
5 ICBABES Lutein fragment ion T 5 & T AD m/e 550 (M-H:0), 532 (M—2H.0), 476
(M-92), 458 (M-92-H.0), 444 (M-106-H.0), 410, 392, 91, 55, 43 ZRL T 3. T
> OREBEIIIRESD &b BEN—KERT.
VLDORERPS % 5N 755 Carotenoid {2 Lutein TH A LZHSHTH D, HERIBEE
BHRETH - 722 Carotenoid DS BEO—RA/LESHICHERE L TEHEET 2 LA L.

= B

TRTOERIRIL B~ EFRTTS X510 Ui, TEHSLITRBE MPS B E A
FEZHOTHRE Uie. IR #HI2 BaL EPI #FRASIES AL, KBr SEFEICLDT-
7=. NMR £#fi2 Hitachi Perkin-Elmer R-24 7 NMR HE%E (60 MHZ) R\ CHRIE
Ufc. BBOICREE LT CDCl AN, BEDDHIQEEE LT CDs & CD:OD &
DEE S AT, MS AlEIREE LKB-9000 WEEAHE 2B THE L.

ELMH1Z Electron energy 70 eV; Ion source temp. 270°C; Probe heater- DEER
E150C TH 5. #ED0.1% Acetone AN 2.5 pl ZEEHEA L.

FRIFLET S ICBEL, NMR MIEOHSEHT S5b L, ZRERTAHEEEN CAZRPHRRE—EHR
BBLU MS BEE LCHEVWARREREYNARARS ICEBRICESN LT, o1 BHEIER
BB VB EO fo RS B g B d sl LET &9
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