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Abstract  In vivo chlorophyll fluorescence excitation spectra at 675 nm emission wavelength of six phytoplankton
species belonging to dinophyta and bacillariophyta were studied. The fourth-derivative analysis was performed on the
spectra to set up the uniform initial central wavelengths for excitation spectra of dinophyta and bacillariophyta,
respectively, according to the position and number of maxima on the derivative spectra. With these determined
wavelengths as centre, Gaussian decomposition and multi-peak fitting were done to the spectra to establish Gaussian
database on the level of divisions. The results suggested that at the excitation wavelength from 350 to 550 nm,
significant differences of Gaussian database presented between dinophyta and bacillariophyta while similar
characteristics were found in the same division. The fitting curve reconstructed from Gaussian parameters was in
coincident with the # wivo excitation spectra. Gaussian decomposition could reproduce overlapping pigment
fluorescence peaks. This method provides not only a useful tool to differentiate dinophyta and bacillariophyta, but
also a new technique for determination of in vivo photosynthetic pigments.
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Fig. 2 In wivo chlorophyll fluorescence excitation spectra (a,c) and their fourth-derivative spectra (b,d)
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Table 1 Initial central wavelengths of Gaussian peaks

Wavelength /nm
1 2 3 4 5 6 7
Dinophyta 345 380 410 436 468 500 530
Bacillariophyta 345 385 410 438 468 500 535
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Fig. 3 Chlorophyll fluorescence excitation spectra expressed as Gaussian peaks (solid line),

the corresponding fitted spectra (dotted lines) and fitting error curves
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Table 2 Dinophyta’s average values and standard deviation of Gaussian fitting parameters
Parameter Band
1 2 3 4 5 6 7

GY 350%+0.02 384.6+1.92 415.010.05 437.54+1.59 466.141.54 500.0 532.340.71
U /nm PR 350.0 382.84+5.7 415.0 436.22+1.44 463.5+£1.5 500.0 526.241.20
SC 350.0 382.545.2 414,841.3 438.2+£2.1 466.2%7.4 500+0. 02 530.8+2.7

GY 0.3640.09 0.294£0.09 0.5440.01 0.4240.09 0.96+£0.04 0.3040.03 0.36%£0.01

C PR 0.24+0.007 0.38%+0.007 0.6640.04 0.33%£0.03 0.9040.005 0.22+0.08 0.42+0.04
SC  0.324£0.15 0.30%£0.10 0.60£0.07 0.4040.04 0.931+£0.05 0.36£0.04 0.5310.06

GY 46.8%2.3 32.9%5.6 41.045.8 26.145.4 37.7£5.1 31.1%1.5 46.841.3

S /nm PR 39.3416.4 38.1%5.8 38.54:13.7 23.9+£2.1 47.243.4 26.842.0 47,142, 2
SC  45.3%+2.8 33.2%7.2 40.1%1.5 24,8+5.4 41,744.5 42.8+14.8 48.440.8

U central wavelength; S; halfwidth; C; relative fluorescence intensity
F3 EREHUSSHFEHERRERE (1t3o)
Table 3 Bacillariophyta’s average values and standard deviation of Gaussian fitting parameters
Parameter Band
1 2 3 4 5 6 7

PS 349.1%+4.6 389.6%+2.2 415.0 439.0£0.9 466.14+2.9 495.1+£0.5 532.1%+11.0

U /nm SK 346.7X£17.3 389.6+1.9 414.5+1.8 436.240.2 463.0%0.1 495.0 530.140.7
DE 348.044.7 389.0x4.1 414.242.2 436.7Xx1.0 463.3L1.6 495.0 530.0240.3

PS 0.28+0.08 0.50+0.07 0.4440.1 0.90£0.06 0.53%£0.12 0.3740.09 0.28+£0.08

C SK 0.53%+0.03 0.534+0.03 0.4240.05 0.80+£0.04 0.58+0.02 0.38+£0.04 0.31+£0.03
DE 0.284+0.08 0.494+0.03 0.484+0.12 0.8040.13 0.5940.08 0.3840.03 0.31%0.04

PS 44,614, 9 43.2+14.2 27.4+4.4 30.6+2.4 28.5x1.5 37.1%£9.6 46,445, 4

S /nm SK  43.0%2.5 42,5%6.7 27.2+3.7 28.9+£2.3 34,3£1.7 35.7£2.9 46,.546.9
DE 46.6+10.7 41.9%6.7 28.1%2.4 28.6+5.3 34.3%£3.5 35.7%3.8 46.8+2.9

U; central wavelength; S; halfwidth; C; relative fluorescence intensity
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