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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.
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Table 1. 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%).
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Fig. 1. HPLC profiles of crude and purified 9-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-anthrylmethyl esters
produced from synthetic triacylglycerols. (a)
Blank without triacylglycerols ; (b) tripalmitoylg-
lycerol (0.5 ug); and (c) 1,3-dipalmitoyl-2-stear-
oylglycerol (0.5 ug).
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Table 2. Recrystallization of 9-anthracenemethanol from various solvents in 200-250 mg scales

Material® Solvent Yield Peak hight of
applied required major impurity®

Solvent (mg) (ml) (mg) (%) Form Color (mm)
Acetone 250 2.5 139.6 558 needles yellow 1.0
Acetonitrile 250 30 1672  66.9 needles yellow 3.5
2-Butanone 250 2.0 1924 770 needles yellow 0.4
tert-Butyl acetate 250 7.0 1709  68.4 needles yellow 1.5
tert-Butylmethy ether 250 18.0 141.1 564 needles yellow 22
Chloroform® 200 4.0/2.5 724 362 plates yellow 17.0
1,2-Dichloroethane 250 30 1723 689 needles yellow 1.7
Ethanol® 200 4.0/3.0 97.7 48.9 needles yellow 10.0
Ethyl acetate 250 30 1577  63.1 needles yellow 0.4
Hexane 200 >10 — — — — —
Methanol 250 6.0 1553  62.1 needles yellow 12.5
2-Propanol® 200 8.0/3.0 353 177 needles yellow 12.5
C/M (10:90)® 250 4.5 156.8  62.7 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.

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

" Analyzed by reversed-phase HPLC. Conditions are presented in the text.
ORecryatallization was repeated twice from this solvent.

dMixture 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 xg) ; and (d) bonito head oil (5 xg). The

numbered peaks represent the following fatty acids: 1, 18 :4n-3+18:4n-1; 2,20:5n-3; 3,22:6n-3; 4,18:
3n-3+18:3n-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,
14:0; 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;
20, 24 : 1.
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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 ug) (1 ug) (5 ng) (5 1g)
18 : 4n-3® — — 35 1.4
20: 5n-3 — — 8.5 8.0
22:6n-3 — — 7.2 29.7
18:3n-3+16:2 55.9 0.6 1.8 1.3
20:4n-3 — Tr 0.9 0.7
22 :5n-3 — — 14 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: In-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 0.5
20:1 Tr 0.7 12.4 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.

ncluding 18 : 4n-1.
PIncluding 18 :3n-6 and 12:0.
9Including 20 : 3 and 22: 4n-6.
9Including 20 : 2n-6.
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