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Molecular level characterization of dissolved organic matter derived
from marine plankton using high resolution mass spectrometry
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SUMMARY % KEYWORDS

(4 % 2 o B)

I. Title

Molecular level characterization of dissolved organic matter derived
from marine plankton using high resolution mass spectrometry

II. Purpose of the study

O Chemical characterization of dissolved organic matter derived
from  marine plankton  utilizing high  resolution mass
spectrometry and mesocosm study

M. Contents and scope of the study

1. Period of the study
O June 14, 2021 - December 31, 2021

2. Contents of the study
O Formation of dissolved organic matter derived from marine
ecosystem using mesocosm experiment
- Establishment of culture conditions for growth of marine
plankton reflecting seasonal characteristics
- Cultivation of dominant plankton community incorporating
regional and seasonal characteristics

O Molecular level characterization of dissolved organic matter
using high resolution mass spectrometry

- Method development for extraction and purification of marine
dissolved organic matter

- Mass profiling of dissolved organic matter produced by marine
plankton

- Molecular level characterization of chemical composition of

dissolved organic matter in relation to plankton community
structure



IV. Results of the study

O Formation of dissolved organic matter derived from marine ecosystem

using mesocosm experiment

- Six units of mesocosms were installed and filled with approximately
1000L of coastal seawater from Jangmok bay, South Korea

- Two units of mesocosms with no added nutrients served as controls
and the remaining four enclosures had two experimental groups with
different nutrient levels: low nutrients (N:P:Si = 32:2:32 uM) and high
nutrient (N:P:Si = 96:6:96 uM)

- Temporal trends in phytoplankton population density varied between
experimental groups. The highest population was recorded in day 1 for
the control group (1.6x10° cells/mL), whereas the LN and HN groups
reached maximum population on day 4 (1.1x10? cells/mL) and day 6
(2.2x10* cells/mL), respectively.

- In the early phase of mesocosm experiment, Lepfocylindrus spp. was
the most dominant genus (> 90%) in all study groups.

- In the control group, Leptocylindrus spp. was still dominant over 76%
after day D, whereas Chaetoceros spp. was the most dominant genus in
LN and HN groups

- On the 6" day of the experiment, the phytoplankton population in LN
group mainly consisted of Chaetoceros spp. (90%), whereas the HN
group had Chaetoceros spp. (72%) as the most dominant group followed
by Pseudo-nitzschia spp. (17%)

- On the 15" day of the experiment, Cylindrotheca closterium was the
most abundant species both in LN group (72%) and HN group (56%).

O Molecular level characterization of dissolved organic matter
using high resolution mass spectrometry

- With solid phase extraction utilizing the metal cation, it was possible to
identify 1.7 times greater number of chemical compounds compared to
the traditional method

- The group of sulfur containing compounds(OxSy) was sensitively
detected more than twice in supernatant samples compared to the
existing method, moreover, chemical compounds containing two or more
sulfur, which were difficult to identify in universal method, were also



analyzed

- Formation of nitrogen—containing compounds and oligopeptides was
identified in nutrient addition groups

— During the phytoplankton bloom period, N;Ox chemical classes were
abundantly detected, and formation of protein-like, carbohydrate-like
compounds was observed in Van Krevelen diagram

- After phytoplankton decline, the relative abundance of S;Ox chemical
classes  were increased, Wwhereas compounds in  protein-like,
carbohydrate-like regions were decreased

V. Application plans of the results

O This result can be used as baseline data for better understanding of
air—sea interaction and oceanic carbon cycle
O Establishing of D/B for organic matter originated from marine plankton

have great potential to be utilized in discovering new natural compounds

& EHAE, S daesd, -
FEAH w23 F, Marine Dissolved Organic
Matter, Marine Plankton, Oceanic Carbon Cycle,
Ocean-Atmosphere Interaction, High Resolution Mass
Spectrometry, Mesocosm)
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