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Katayama, N., Hirata, T., Kurashima, A., Dasai, A. and Yokohama, Y. 1994. A simplified procedure
for qualitative analysis of photosynthetic pigments from algal materials. Jpn. J. Phycol. 42: 71-77.

Although thin-layer chromatography is a very convenient method for analysis of fat-soluble
pigments such as chlorophylls and carotenoids, the procedure for preparing a pigment solution as a sample
for chromatography has been rather complicated because of the necessity of transferring the pigments ex-
tracted in methanol or acetone to diethyl either. In the present study, direct extraction of the pigments
from a raw algal material by diethyl ether was examined in order to simplify the sample preparation
procedure.

An adequate amount of plant materials, such as 3-4 cm? or 0.1-0.2 g algal fronds, was cut into small
pieces with scissors. The frond pieces were ground in a mortar together with 0.2-0.3 g of dried silica gel
powder, and the powder of the ground material and silica gel was then scraped out of the mortar and
put into a disposable micro test tube of 2 ml in capacity. About 0.5 ml of diethyl ether was added, and
the powder and ethyl ether in the test tube were mixed well. After letting the contents of the test tube
settle for a few minutes, the upper ethyl ether layer was removed and was used as the sample for thin-
layer chromatography.

In the case of the thin-layer chromatography of each pigment solution, a 20 X 20 cm Merck Silica Gel 60
plastic sheet, cut into 40 pieces of 1X 10 cm, was used for thin-layer plates, and a test tube of 13 cm in
length and 17.5 mm in diameter was used for a developing chamber. Almost all the major pigments from
green, brown and red algae could be separated on this thin-layer plate using a mixture of petroleum ether
(B. P. 30-60°C) and acetone in 7 : 3 (v/v) as a developing solvent.

The procedure devised in the present study is applicable to research work of algal taxonomists and
biology laboratories at the secondary school level.
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Fig. 1.

A complete set of tools and reagents used in the extraction and thin-layer chromatography of

pigments from plant material. A, scissors; B, mortar and pestle; C, powdered and dried silica gel; D, spoon; E,
disposable plastic micro test tube; F, holder for the micro test tube; G, diethyl ether; H, pipettes; I, small spoon; J,
developing solvent constituted of petroleum ether (30-60°C) and acetone (7 : 3, v/v); K, silica gel thin-layer plate
of 10 cm X 1 cm cut from a plastic sheet of Merk Silica Gel 60 thin-layer plate of 20 cm X 20 cm; L, capillary tube
of polyvinyl chloride resin; M, tweezers; N, test tube of 13 cm in length with silicone plug and test tube rack.
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Fig. 2. Procedures of the extraction and thin-layer chromatography of pigments from plant material. (1) A
frond piece with the excess seawater wiped off with tissue paper is cut into small pieces and put into a mortar. (2)
Dried silica gel powder of 0.2-0.3 g is added in the mortar. (3-4) Frond pieces are ground up together with silica
gel powder. (5) The powder of the ground material and silica gel is scraped out of the mortar using a spoon
and put on a powder paper. (6-7) The powder is then put into a disposable micro test tube. (8) Diethyl ether of
about 0.5 ml is poured into the micro test tube. (9) The powder and diethyl ether are mixed well using a small
spoon. (10-11) The micro test tube is left to stand in a holder for a few minutes, and the contents separate into two
layers. (12-13) A small volume of the upper layer, the ethyl ether layer, is repeatedly put on the point marked on
the thin-layer plate 2 cm far from the lower end using a capillary tube. (14-15) The thin-layer plate is put into a
test tube containing the developing solvent of about 0.5 ml, and the test tube is sealed by a silicone plug.
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Fig. 3. The time course in the development of
pigments from Ulva pertusa on a silica gel thin-layer 1 2 3 4 ) 6
plate. The number on the foot of each test tube in- . . .
Fig. 4. Silica gel thin-layer chromatograms of

dicates the time since the plate was put into the test

tube. pigments extracted by the ordinary method from a

The temperature was about 20°C.

terrestrial plant Camellia japonica (1) and those ex-
tracted with the simplified procedure from Camellia
Japonica (2), a shallow-water type green alga Ulva
pertusa (3), a deep-water type green alga Codium con-
tractum (4), a brown alga Sargassum horneri (5) and a
red alga Grateloupia filicina (6).
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Fig. 5. A positive picture printed from a negative film on which the thin-layer chromatograms shown in Fig.

4 were printed. For other explanations, see Fig. 4.
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