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Abstract: Fluorescence excitation-emission matrix spectroscopy ( EEM) and absorption spectroscopy were applied to study the photobleaching of dissolved
organic matter ( DOM) from the culture media of Chlorella spp. during a six day natural solar radiation in October 2008. Samples from both exponential
and stationary phases of algal growth were collected for the photodegradation experiment. The purpose was to investigate the photoreactivity of
autochthonous DOM in aquatic environments. Parallel factor analysis ( PARAFAC) revealed two humicike ( C1:240 335 nm/406 nm; C2:260 395
nm /502 nm) and one proteinike ( C3: 225 275 nm/334 nm) fluorescent components in the culture media. The presence of longer-wavelength-excited
humic-ike component C2 indicated that this typical ‘terrestrial’ component may also be derived from biological origin. The short-wavelength shoulders at
250 ~300 nm in the absorption spectra of stationary phase sample may be used as an indicator of in-situ chromophoric DOM ( CDOM) production in
aquatic environments. The photodegradation dynamics of absorption coefficient and all fluorescent components of DOM from both growth phases followed
the first-order reaction process. The loss of humicdike components for stationary phase samples was slightly higher than those of exponential phase
samples while the proteindike component showed the reverse trend. After the six-day natural solar irradiation the average loss of a35, and fluorescence
intensity for C1 C2 and C3 was 83.0% 84.0% 64.8% and 80.0% respectively corresponding to a half+time between 1.6 ~5.0 days. These
results demonstrated that algal-derived DOM is highly photoreactive and susceptible to photochemical degradation.
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photodegraded (6 d) DOM sample in culture media of the exponential phase
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Fig. 3 Fluorescent components of FDOM from culture media of Chlorella spp.
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Table 1 ~ Comparison of optical properties of dissolved organic matter in culture media during different phases
F o /RU /(RU-m)
Cl c2 C3 Cl Cc2 C3
0.151 0.158 0.292 0. 065 0.068 0.126
1.340 1.182 1.968 0.089 0.078 0.130
[Jmax assg
3.3 350
1d 3 d( 3.2 d) 359
( 0.9 d) ass DOM
( 4a) 70% CDOM
5.40 x10* kJ*m ~*( ( Ortega—Retuerta et al. 2007)
) CDOM ((asso 6 d 35
0.63 m™") 91.1% 93.6%.
I ( 9x10°kJ*m™?) S ( 4a 4b) DOM
50% ( Obernosterer et al. 2004) .
31 x10° kJem*
® a5 oS
3 a HeE — 0.05 18 — b BT — 0.05
° 0 © ° ~om 15 ¢ o004
=T doos- B[ ¢ 003"
5 o g £ oL o o =
s L qo2% & | o 002 #
° ~ 001 ;0 - 001
0 I * 1, 0 , * ® e 1,
0 2 6 0 2 4 6
VA— AL AT ] /d VA— AL AT ] /d
4 a5 S
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Fig. 5 Intensity variation of three fluorescent components during photodegradation process
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