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Purification of 9-Anthracenemethanol as a Fluorescent-Labeling Reagent

for Microanalysis of Fatty Acids

Yusuke HABAY and Yasuhiro ANDO?

Abstract

A fluorescent-labeling reagent 9-anthracenemethanol was purified by recrystallization for use in microanalysis
of natural oil fatty acids. A commercial reagent was dissolved in ethyl acetate at the boiling point, and allowed
to stand at room temperature until the crystals precipitated in yellow needles. The product given in the yield of
74% was analyzed by reversed-phase high-performance liquid chromatography. Many contaminant peaks found
in the crude material disappeared in the chromatogram, indicating successful purification of the reagent. The
purified reagent could be used for fatty acid analysis of 1-5 yg of natural triacylglycerols including those of cod
liver/mackerel oil and bonito head oil. 2-Butanone was also effective solvent for the purification. With these
solvents, commercially available 9-anthracenemethanol can be purified by the simple recrystallization.

Key words : 9-Anthracenemethanol, Fatty acid analysis, Fish oil, Recrystallization, High~performance liquid
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B TH D -7V b ITE TV AY =V EH VR F
SNEOTNAEHE UTERT, Bod 20V RVEE9-
T AV AF N TR T VRS RITEGEER R o b
72 74— (HPLC) & &k 2 EEEMT iz s (Oh-
kura et al., 1994 ; Yasaka and Tanaka, 1994 ; Mukherjee and
Karnes, 1996), < OFEEAAIC T A T IV ESH T A5 &
NIEEITE, BugbwoohBOAM N Y 7YV 7 )&
o — )V DIRIFEESHTDSTRETH % (Ando et al, 2007),
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74— K DRI,

BiE

BEIRNETE D © OWHIE (FFJI S, 1993 #24%, 2003) 12
L VERESEET o0, AT 723 (200 ml Fim) 12 9-
TrhrIhy A - 25~10g% LD, BHBEEMNITT
BB THIBGERTE L e S SR WCBHE = F NV B N2 e &
BRI SE BB, 7 I A RROEHL, 0%
ERMTCHEL THREITHE Y, BEIA18I & ) #dk
PHMO—FEhE 77 Fr—o—r e, T0OX2E
BN Z D CRRIZR LT, Bon-fikoER 2l
TBLIEREZHE L2,

B = 7 VLA OB I X D /INA 7 — Vv THEE R T
Tolee AZ Y a—F v v I TENA TN (10mlFR) &
ToEHEBREAY IR0 OmlEFR) -7 bR
/= 200~250mg % & D, 4 80°C DERATTHRIZ IR D
B o LmNAIRYT 2 F TIBE RN T, EIET TR
B, RWT—=30C T I05SHIL TSR T s 0
B, BREENAY — ey S THREERE LTz, N1 T
NOEE P ERT AT 0 — LGRS,

HPLC $#f

#gh e HPLC TOM LAMY E— 2 Oy — 2%
Tz, B2 Tmg B A7 Y a—F vy &4 70
(0.6 ml i) WHIRL, Y7o~y 160ul, 7=
R UL K (80120, v/v) 160 ] BIIZ IR E D Uz,
SHEELERE (EE LTy 7 u~®y ) 10l 2HE
HPLC THHT U Tz AL FOED Th 2, R 7"
Hitachi L-6200 (HIZ8{ERR); % Z A ¢ Superspher 100
RP-18e (25cmX4.6 mm NEE, 4 um B, Merck); B H)
M: 72 b= P YN R)ZF T 22 (100:01, v/v)
MEFE = PUNTF =)/ ~NFH > (30:40: 30,
v/v/V) NV = F 5P 2> (20 min), FE 1 ml/min;
#5 5FH—7> ¢ Shimadzu  CTO-10AS,, (EVEESIERT),
10°C ; A ISR . Shimadzu  RF-10Ay,, JAIREE 365
nm, HEHEE42a0m, BV 20C; A4 VT S Lv—F—:
Shimadzu C-R6A,

RERAER 0- 77 o RV I AF LI AT VDAL & % DD

BonlfEis2ERL TN 7Y AT ) Ea—ibins
BB -7 v AV N R F N T AT AEREEE TR,

HPLC THHT L7z BENCIZ A Y T A tert=7" b % 3 F % filt
P& 5 BEEME T X7 VSRS (Ando et al, 2007) %
AL,

JEEZIRE L Te R 7 ) a—F v v T &AL 7L (06ml
BE)WOITY TR RAY /= DFEREOmg & I M
AV T L tert-7 Y EVE /T MIE Fa YT UEBIR (Al
drich8) 20,1 % &0, ChIZBAFFZEFu7 Iy
20l ZMZTHIY VA7 > TRy ANFy R
EWETBIL 70 ROTHEED VY 7 A 40 mg BEHILT
FWT TR L, #0 REERIGEE L L TRV,

FUT VT Y a— 0.5~5 yg & NG ERRE B0 A
ZYa—Fyy FENAL TN (06mlFRE) CED, B
Ky zua Ry 10y WD Uiz, RO KIGHEE 10 4l
ZMMATE CEELE, BET 10 5HEES 870, B
Syzau Xy (1:10, v/v) 2l ZEAL TEIEZ I
W, BRI ATEHEEEE R U, SiTEERBRCER 2
7 aNFHFAEHRE L, F O 10 k1 B HPLC
THHTLIz.

FPUT ATV - OEBERIE, 777 THO
ug PUIVEIF U, 13-V EFU--AT T Y T
0.5 g, TFRIH, 7 — Tl L ug, Y78 A7 b7 5 5,
H A BEERH T S g & LTz,

HWRCEZE
RN

JFBLORRELO-T >V NS A8 /—VEx 25, 32,
100 g & UTHBRET - LBOEF: 5 VO ER, &
OG- ER, IR, 2% Table | KRS, WThoB
EHHHE T VOFERZEER 1ol 8Tml Th-
120 NEBGEFREOERIIBHTCH - 72720, BABITTH
T olz, EIEERITEGEE UHNEREIC X B e
DOITFBITEME L7z, BEROIEREEROE rIh ST
74%, JARIEER, BEEETH-T,

TERROTE

FRO-TY oAy /A BLUBS L ELE
HPLC T4 L7z (Fig Do RIFHE O FK (Fig 1(a)) T
&, RERARROT 21T 5 BRICUE & ZEEHIEE (7 9~19
) KEBOE—rBNHER LI B 11 9ETor— 28
BES, WL b CHEETHY, KEMBOSHTIEA 2

Table I.  Recrystallization of 9-anthracenemethanol from ethyl acetate

Material® Ethyl acetate required Yield
applied
(@) (ml) (ml/g) (2) (%) Form Color
2.5 21.5 8.6 1.8 73.6 Needles Yellow
32 28.0 8.8 2.4 74.7 Needles Yellow
10.1 87.0 8.6 7.5 74.0 Needles Yellow

ACommercial product of 9-anthracenemethanol (>98%).



Wik - Lk BREAREAATRE 7 v b T A =V OREEL

FFHT b IEE (18:4n-3+18:14n-1) (824}), =4 T
Yy B (EPA, 20:50-3) (864)), Fa#~F+
TV (DHA, 22:6n-3) (8943), EHEMIHOAW TIEY
J VU (18:3n-3) (944%), V ./ —)VEE (18:2n-6) (11.0
3 OE—Z B RO THoTz, IORBEDER%
o THEERME 2T 1286, LYW HPLC T Fig
a) IR — 278 HIR L, ThoDe—2 12
FH T 2 RO R IIEEME = A 7 VARG 2 7% T
LEFEL, BWBROMOTEY—2 o THIRT 5,
—7F, B L DHEEY (Fig 1(b) TRINLOD
E—2 R EAEHEE L, IBIFE C—2 0¥ HER 7
~19 HTRIFIEEDR—A T A VB S , TR
EWPIER s - e S & Tz, T OREER
S, BB F NV EBREE T 2E/BRE -Tr oA
S =V OREBICERIRTFRTH D EEZ 5N b,
HEAMEEEE L ToE
FURCRIED T I 7 BEIOER NV T Y70 &
o)L & ORISR % HPLC THHLI: (Fig.2), 72
V7T, REERBEHOGTHERU R —EDR—A T 1
BELNT (Fig 2a)e ZOZ &35, BUEMD HPLC
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Fig.1. HPLC profiles of crude and purified S-anth-
racenemethanol. (a) 9-Anthracenemethanol of
commercial origin ; and (b) 9-anthracenemethanol
recrystallized from ethyl acetate.
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Fig. 2. HPLC profiles of fatty acid 9-anthrylmethy! esters
produced from synthetic triacylglycerols. (a)
Blank without triacylglycerols ; (b) tripalmitoylg-
lycerol (0.5 4g); and (¢) 1,3~dipalmitoyl-2-stear-
oylglycerol (0.5 xg).
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Table2. Recrystallization of 9-anthracenemethanol from various solvents in 200-250 mg scales
Material® Solvent Yield Peak hight of
applied required major impurity®
Solvent (mg) (m) (mg) (%) Form Color (mm)
Acetone 250 25 139.6 558 needles yellow 1.0
Acetonitrile 250 3.0 1672 669  needles yellow 3.5
2-Butanone 250 2.0 1924 770 needles yellow 0.4
tert-Butyl acetate 250 7.0 1709 684  needles yellow 1.5
tert-Butylmethy ether 250 18.0 141.1 564 needles yellow 22
Chloroform® 200 4.0/2.5 7.4 362 plates yellow 17.0
1,2-Dichloroethane 250 3.0 1723 689 needles yellow 1.7
Ethanol® 200 4.0/3.0 977 489  needles yellow 10.0
Ethyl acetate 250 3.0 1577  63.1 needles yellow 0.4
Hexane 200 >10 - — - - -
Methanol 250 6.0 1553 62.1 needles yellow 12.5
2-Propanol® 200 8.0/3.0 353 17.7 needles yellow 12.5
C/M (10:950)® 250 4.5 156.8 627 needles yellow 9.4
C/M (20: 80)% 250 4.0 1532 613 needles yellow 8.6
C/M (25:75)® 250 35 1549 620 needles yellow 7.5
—, Not determined.
DCommercial product of 9-anthracenemethanol (>98%).
" Analyzed by reversed-phase HPLC. Conditions are presented in the text.
ORecryatallization was repeated twice from this solvent.
IMixture of chloroform (C) and methanol (M) in the volume ratio shown in parentheses.
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Fig. 3. HPLC profiles of fatty acid 9~anthrylmethyl esters produced from natural fat and oil triacylglycerols. (a)
Linseed oil (1 xg); (b) lard (1 xg); (c) cod liver/mackerel oil (5 ug); and (d) bonito head oil (5 4g). The

numbered peaks represent the following fatty acids: 1, 18:4n-3+18:4n-1; 2,20:5n-3; 3,22:6n-3; 4, I8

3n-3-+18
14:0;
20, 24: 1.

(3n-6-+16:2+12:0; 5, 20:4n-3; 6, 22:5n-3; 7, 20:4n-6; 8, 22:5n-6; 9, 18:2+16:1; 10,
11, 17:1n-8; 12, 15:0; 13, 18:1; 14,16:0; 15, 17:0; 16,20:1; 17,18:0; 18,22:1; 19,20:0;
1
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T AT M HPLC I & 2 BIFE A R TH 5 &
EDTRENTZ,

BREBEN S OEES

FEZ DWEELT/INA r — N OBEREEEE1T - 70558 % Table
QIR FBh Ty uaR L, LY =, 22718 —
M DWBTIERRE 2D R UHERE TR T, Bon
T AERROINERL 56~T1% Th - 72 BfGd 2 BOBEIE 18
~49% T, 14720 OIERE 43~T70% N T2, &8
9-F 2 P TR RAY I AF Y AT ISR b A
Th-oiz,

Bonl B0 > 5, FEMRLD 7 Z > 7 T HPLC 4347
DIFEC—7 PR b/NE T2 bDREFBIF L & 2-7
F B DFERTH oIz, COELT 2 N, 12-9 70
VLY S DREET D BN R -2 5 14 w355
Nize 7 vudkvs (iS22 EH) OBE, it 0b D0
HPLC i CEAHMI E — 27 B S Nis o 7S, 75
V7T 83 R E Y — 7 BNHE L, AE—2
WX A F VARG OESETER LD EEZOND,

FER O Z AT R &, RO EMICED 9-7 >

TRy R = VORI Y R R OSER B EE T
H5BEEHNS, Lingeman et al. (1984) i34 v 7V v 7K
T & o THRIABR 2 b T 208, =5 / — o S HfE
e 2EREDIET L0 E 5T Ty oAy ) —
NDREEET>Twd, Z0EEDRFHIORTIE DWT
BRI TRV, AR TR/ — (i 2
) 285 T7 N3 —EH o OFERES Tl o kEEs
19 L3 TER P o7z, Table2 DFEE» SHER T F L
DA EZ o BB 2-7% /> NET1%) T
H5,

BEAER M ~OE

BEfR = 5 Vv & OGS B % Bl TR O -
U7y g ) e a— VOB 21T, Bohizr
O 7T L% Fig 3I0mR T, IBIFFESHRN—ATF1 v E
W, HERFCHE S — R Tl Lug, Y23 A7 b S Ik
A A BEEMTR S ue DFEBRETHOREES O EDTE—
I BEBIHRE s, E— Rt E b LICEH L
AR % Table 3127”3, F O FEIHREHEK X B8RO
F—% (Ando et al,, 2007) LT LD TH -T2,

PLEDREMNS -7 > I A/ —IIEAE T T

Table 3. Fatty acid compositions of natural fat and oil triacylglycerols (mol%)

Cod liver/ Bonito

Linseed oil Lard mackerel oil head oil

Fatty acid (1 1g) (1 pg) G ug (5 pug)
I8 4n-3% - - 3.5 1.4
20:5n-3 - — 8.5 8.0
22 :6n-3 — - 7.2 29.7
18:3n-3-+16:2" 559 0.6 1.8 1.3
20:4n-3 — Tr 0.9 0.7
22:5n-3 — — 1.4 1.6
20: 4n-6 - Tr 0.5 24
22:5n-6 - — 0.2 1.8
16:1-+18:2n-6° 16.0 11.6 8.6 9.6
14:0 Tr 2.6 7.5 37
17:1n-8 - 0.5 0.6 " 14
15:0 Tr 0.2 0.5 0.8
18:19 17.6 40.3 14.7 18.5
16:0 6.5 27.6 12.9 12.1
17:0 Tr 0.5 0.3 0.3
20:1 Tr 0.7 124 1.8
18:0 33 14.3 2.1 2.0
22:1 - — 13.5 0.7
20:0 Tr 0.2 0.1 0.1
24:1 - - 1.0 0.3
Others 0.8 0.9 1.9 1.6

Tr, trace amount ; —, not detected.
AMncluding 18: 4n~1.

Dincluding 18:3n-6 and 12:0.
9Including 20: 3 and 22 : 4n-6.
Dncluding 20 : 2n-6.
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