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Three-Dimensional Fluorescence Characteristic of Dissolved Organic Matter in

Marine Mesocosm Experiment in Jiaozhou Bay, China
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Abstract: The three-dimensional fluorescence of dissolved organic matter in the mesocosm with different nutrients enrichment experiments in
Jiaozhou Bay was determined by using excitation-emission matrix spectrum. The result indicates that phytoplankton can produce protein-like and
humic-like fluorescent matter. The protein-like fluorescence is composed of tyrosine-like fluorescence and tryptophan-like fluorescence. The
main position of protein-like fluorescent peak is Ex,,/Em,, =270 nm/290 ~ 310 nm. The fluorescent intensity of the peak located in Ex,,./
Em,,, =270 ~ 290 nm/320 ~ 350 nm is less. The centers of humic-like peaks disperse at EX,./Em,. =250 ~ 260 nm/380 ~ 480 nm( Peak
A5 Exy/ Emy,, =310 ~ 320 nm/380 ~ 420 nm(Peak C) and Ex,,./Em,, =330 ~ 350 nm/420 ~ 480 nm(Peak M) in which peak A is the
main peak. The fluorescent intensity of tyrosine-like matter is stronger than the intensity of humic-like matter. When the amount of
phytoplankton decreased, the fluorescent intensity of tyrosine-like matter has negative relativity with the chlorophyll-a concentration. Tyrosine-
like matter and tryptophan-like matter have similar origin. Dinoflagellate can produce more protein-like fluorescent matter than diatom. The
composition ratios of humic-like mixture are different in different environment. And it has a small A/C value in dinoflagellate environment
compared to diatom environment .

Key words: mesocosm experiment; dissolved organic matter; three-dimensional fluorescence excitation-emission matrix spectrum ( EEMS)
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Table 1  Scheme of nutriment additive

%5 TR /pmoll\l'L’l /ptmo]l?'L’l /p.m(jiL’l B it

I %1d 0 0 0 — —

I %1d 50 3.13 0 — —

M %1d 50 3.13 50 — —
H1d 16.67 1.04 16.67 — —
Fs5d 16.67 1.04 16.67 — —

IV %8d  16.67 1.04 16.67 — —
H6d — — —  2~4N/L  —
H7d — — —  35~70 /L
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Table 2 Fluorescent peak position of tryptophan-like

matter and tyrosine-like matter

s EX o /nm E X /nm Em,,, /nm
NN 220 ~ 230 265 ~ 285 290 ~ 310
Kt 5 R 225 ~ 250 270 ~ 290 315 ~ 365

#3 RESERTENHATAS KK

Table 3 Fluorescent peak position of standard tyrosine and tryptophan

IR Ex/nm Ex/nm Em,, /nm
it S 1R 220 ~ 230 270 ~ 280 300 ~ 310
05 TR 200 ~ 230 270 ~ 280 340 ~ 350
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Fig.2  Trend of chlorophyll-a concentration along with the time
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Table 4  Linear relativity between content of chlorophyll-a and

the max fluorescent intensity of protein-like

. KA IR REOAIR
G
R P R P
1 -0.6952 0.0829 -0.4711 0.2859
Il -0.6907 0.1287 -0.7822 0.066 0
1 -0.4754 0.3406 -0.1178 0.824 1
IV -0.3778 0.4602 -0.7838 0.0650
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Fig.3  Trend of the max fluorescence intensity of fluorescent matter along with the time in all bags
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Table 5 Linear relativity between the fluorescent intensity at high excitation

length and the one at low excitation length of protein-like matter

o K= IR REOEIR
i
R p R p
1 0.985 4 <0.000 1 0.8349 0.0099
Il 0.958 3 <0.005 0.6758 0.065 8
i 0.9553 <0.005 0.916 5 0.001 4
v 0.9909 <0.000 1 0.8179 0.013 1

F6 LMEMAMLGEBHICHLBELMEHEXMY
Table 6  Linear relativity of the fluorescent intensity between

tyrosine-like matter and tryptophan-like matter

Y R p
1 0.469 5 0.2878
I 0.849 8 0.007 5
lli 0.8276 0.0215
I\ 0.7815 0.0220

o 52 6+ 24 8 B i 2 YT 7K A o R JE
JHCRI U 0 PR B2 A o O 250 T AT ok At 1 IR B
Tt AN RIS PR JB AL o 2 o) B AT AR AR SR e
8 M AN AR T A A U, C VAT MU 2 ) (1 AH O P S
ARG, UE W24 SR T B 5 R AT AR AL 206 H, DR T
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Table 7 Linear relativity of fluorescent intensity between

tryptophan-like matter and humic-like matter

ETRS) R P
1 0.680 8 0.063 1
1} 0.6149 0.1047
I 0.9700 <0.000 1
IV 0.8817 0.003 8

R8 ARABIFERZ BT AIRE LK MR
(A/CRIRA A VY C USSR AR M)
Table 8 Linear relativity of fluorescent intensity of all different

kinds of humic-like matter in one same bag

42 K R »
A/C 0.9719 0.0012

1 A/M 0.9347 0.0653
C/M 0.9949 0.064 3

A/C 0.9813 0.003 1

Il A/M 0.960 7 0.0023
C/M 0.9705 0.029 6

I A/C 0.8387 0.1613
A/C 0.9915 0.008 5

v A/M 0.9517 9.59E-04
C/M 0.978 6 0.1321
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