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Fig. I Relationship between original spectrum
and derivative spectra (principle diagram)
(1) Original spectrum, (2) Ist derivative spectrum,
(3) 2nd derivative spectrumn
Table | Excitation and emission maxima of
chlorophylls
Ex./nm 2—2ch1. s Em./nm 2=2¢py. 4
chlorophyll a 430 — 666 —
chlorophyll b 460 30 655 =11
chlorophyll ¢ 452 22 634 —-32
pheophytin a 410 =20 670 4
pheophytin b 4140 10 655 -1
pheophytin ¢ 435 5 657 -9
pheophorbide a 410 —20 670 4
pheophorbide b 435 5 659 -7
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Fig. 2 Fluorescence and fluorescence derivative

spectra of chlorophylls a and b

- - : Emission spectrum of chlorophyll a (1.0g cm-3),
— - : Emission spectrum of chlorophyll b (1.1 pg cm~2),
: 2nd fluorescence derivative spectrum of a mixture
of chlorophylls a and b; [A]: Excitation wavelength
430 nm, [B]: Excitation wavelength 457 nm
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Fig. 3 Excitation and 2nd excitation derivative

spectra of chlorophyll a and pheophytin a

- - : Original spectrum of a mixture of chlorophyll a
and pheophytin a, [chl. a]=[pheo.a]=0.42pg cm-3;
— : 2nd excitation derivative spectrum
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Fig. 4 Paper chromatogram of chlorophylls and
their degradation products
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Fig. 5 Analytical curves for chlorophyll a and

pheophytin a on derivative fluorometry

Chlorophyll a——(1) Excitation derivative spectrum
method, Em. 666 nm, (2) Emission derivative spec-
trum method Ex. 430 nm; Pheophytin a——(3) Ex-
citation derivative spectrum method, Em. 670 nm, (4)
Emission derivative spectrum method, Ex. 410 nm;
(a) 17.0ng, (b) 12.7ng, (c) 8.5ng, (d) 4.2ng
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Table 2 Results of analysis using derivative fluorometry and spectrophotometry

Derivative fluorometry Spectrophotometry
Sample
chl. a chl. b pheo. a pheo. b chl.a chl. b chl. ¢
Pond Sediment NIES No. 2, ppm N. D. N. D. 4.3 2.1 26.6 7.2 2.3
Pond sediment in Takarazuka, ppm 8.4 1.2 13.6 7.7 114.6 177.4 294.2
Pond water in Higashiosaka/pg dm-3 15.3 3.5 1.5 1.0 17.0 3.8 N. D.

chlorophyll a: Excitation derivative spectrum method; chlorophyll b and pheophytins a, b : Emission derivative spectrum method
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Ultramicro determination of chlorophylls a, b
and pheophytins a, b by derivative fluorometry;
Availability of excitation derivative spectrum.
Yoshiaki YosuiTake, Shiro Goupa, Hideo YaMmazAki,
Kiyotoshi MORISHIGE, Yasuharu Nisaikawa*, and
Tsunenobu SHIGEMATSU** (*Faculty of Science and
Technology, Kinki University; **College of General
Education, Kinki University, 3-4-1, Kowakae, Higa-
shiosaka-shi, Osaka, 577)

Analysis of chlorophylls and pheophytins is indis-
pensable for the estimation of physiological biomass
and/or environmental pollution. However, there are
no remarkable difference in spectral properties between
chlorophylls and degradation products. Excitation and
emission maximal wavelength of chlorophylls and
pheophytins were as follows; chlorophyll a (430/666 nm),
chlorophyll b (457/650 nm), pheophytin a (410/670 nm),
pheophytin b (435/655 nm). It indicates that coex-
istence of a large amount of degradation products
causes a large error on the determination of chlorophylls
and pheophytins. Therefore, derivative fluorometric
method was utilized for the analysis of chlorophylls
and pheophytins, because this method is essentially
profitable to analyze the spectra which are largely
overlap. In particular, it was realized that excitation
derivative spectrum method (Em.=666 nm; excitation
wavelength was driven from 380 to 500 nm) was ef-
fective for the determination of chlorophylls in environ-
mental samples that coexist many degradation products.
Further, the selectivity of this technique can be increased
by excitation and emission derivative spectrum methods
combined with paper chromatography. The relative
standard deviation of the measurements was less than
4.0 94, (9 determinations) for chlorophylls a, b and phe-
ophytins a, b, even when amounts of the other three
pigments were 20—fold than that of the desired pigment.
By using this method, chlorophylls a, b and pheophytins
a, b in environmental samples with ppb levels could be
determined.
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emission derivative spectrum method; paper chro-
matography of chlorophylls.
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derivative fluorometry of chlorophylls a, b and phe-
ophytins a, b; excitation derivative spectrum method;
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