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Table 1. Distribution of chloropigments
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Chlorophyta (green algae)
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(a) Dried samples
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(-20°C, over night)

|
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|
<— Filtrated (0.7um GF/F filter)
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HPLC/MS
(b) Wet or dried samples
<— Sonicated (10-20ml of cold-acetone, 2minx3)
| |
Residue Acetone layer
<— Soaked in 10-20ml of acetone (-20°C, over night) dropped to hexane(5-10ml)
/water(50-100ml) bilayer
] ( ) bilay
Residue Acetone layer | |

Hexane layer Acetone/water layer

dropped to hexane(5-10ml)
/water(50-100ml) bilayer

Combined the two hexane layers

Acetone/water layer Hexane layer

<— Filtrated (0.7um GF/F filter)
<— Added 0.5-1ml of DMF (store in -20°C, 30min)

[ 1

Hexane layer DMF layer

i

HPLC/MS
Fig. 1. Extraction procedure of chloro- and pheo-pigments for (a) brown alga, and (b) red alga, higher plant and lake
sediment.
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(a) Brown alga (S. filicinum)

(c) Higher plant (M. glyptostroboides) 5

Intensity

4

(d) Lake sediment (Lake Haruna) 8

Retention time (min)

Fig. 2. HPLC chromatograms (660 nm, DAD) of chloro- and pheo-pigments from (a) brown alga, (b) red alga, (c)
higher plant, and (d) lake sediment. Peak numbers correspond to the compound numbers in Figs. 3 and 4.

Table 2. Identification level of chloro— and pheo—pigments

Peak Compound name Formula Retention Molecular Detected mass (1m/z) Identification level
No.* time Weight  [NViH)* Prominent fragment ions Level™* Reference paper***
1 Chlorophyll c» C35sHsMgN,Os 3.20 608.2 609.2 587.2 3 [2], [4], [6]
2 Chlorophyll ¢, C3sH30MgN.Os 3.37 610.2 611.2 589.2 3 [2], [4], [6]
3 Chlorophyll d CssH0MgN.Os 9.75 894.5 895.5 873.6,617.2,595.3 2 [8]
4 Chlorophyll b CssHoMgNsOs ~ 10.15 906.5 907.5 885.6, 629.2, 607.3 2 [1]
5  Chlorophyll a CssHnMgNsOs  14.25 892.5 893.5 871.6,615.2,593.3 4
6  Bacteriopheophytin a CssH7N4Os 19.00 888.6 889.6 611.3 4
7  Pheophytin b CssH7.N:Oe 21.05 884.5 885.6 607.3 3 [11,[7]
8  Pheophytin a CssHuN4Os 23.45 870.6 871.6 593.3 4
9  Pyropheophytin b Cs;H7oN4O4 26.39 826.5 827.5 549.2 2 [71, [5]
10 Pyropheophytin a Cs;HnN4Os 27.85 812.6 813.6 535.5 4
11 Pyropheophorbide b 27:1 sterylester CosoH76N4Oa 33.13 916.6 917.6 549.2 3 3], [5], [7]
12 Pyropheophorbide a 27:2 sterylester  CeoH7N4Os 34.36 900.6 901.6 535.3 3 [31, [51, [7]
13 Pyropheophorbide a 28:2 sterylester CesiH7sN4Os 35.40 914.6 915.6 535.3 3 31, [5], [7]
14 Pyropheophorbide a 27:1 sterylester CsoH7sN4Os 36.15 902.6 903.6 535.3 3 [3], [5], [7]
15 Pyropheophorbide a 29:2 sterylester Cs2HsoN4Os 36.74 928.6 929.6 535.3 3 [31, [5], [7]
16  Pyropheophorbide a 28:1 sterylester CeiHsoN4O3 37.04 916.6 917.6 535.3 3 [31, [51, [7]
17 Pyropheophorbide a 29:1 sterylester Ces:Hs2N4Os 37.79 930.6 931.6 535.3 3 31, [5], [7]

Peak numbers refer to chromatogram in Fig. 2 and spectra in Fig. 3.

1. Interpretation of absorption and mass spectral data.

2. Coincidence in absorption or mass spectral data in references.

3. Coincidence in absorption and mass spectral data in references.

4. Coincidence in absorption, mass spectrum and HPLC retention time with that of authentic standard.

*** [1] Watanabe et al., 1984; [2] Kraay et al., 1992; [3] Harradine et al., 1996; [4] Harradine and Maxwell, 1998; [5] Talbot et al., 1999; [6]
Garrido et al., 2000; [7] Airs et al., 2001; [8] Larkum and Kiihl, 2005
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Fig. 3. DAD absorption and APCI mass spectra of chloro-
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No. 17, Pyropheophorbide a 29:1 steryl ester
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Fig. 3. (continued)
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Fig. 4. Mass spectra of chlorophylls a, d and pheophytin @ on HPLC/TOF-MS analysis. Compound numbers

correspond to the peak numbers in Fig. 2.
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3:R, = CHO, R, = Me 6
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COOCH,
OH OPhytyl
1: Rg = Vinyl
2: Ry =Et 3: R, =Me, R, =CHO

5:R, = Me, R, = Et

OSteryl

11: R, = CHO, Steryl = 27:1*

12: R, = Me, Steryl = 27:2*

13: R, = Me, Steryl = 28:2*

14: R, = Me, Steryl = 27:1*

15: R, = Me, Steryl = 29:2*

16: R, = Me, Steryl = 28:1*

17: R, = Me, Steryl = 29:1*

*Carbon number : degree of unsaturation

Appendix. Chemical structures of chloro- and pheo-pigments. Compound numbers correspond to the peak numbers in

Fig. 2.
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