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Informational organic matter that may exist in aquatic environments and their informational effects

10* Da

1)

[4]

lobophorenol A-C Lobophora - a:m (5]
Acroporamuricata , HPLC
,NMR LC-
MS UHPLC-HRMS
fucofuroeckol - 2:1n . [6-7]
A phlorofucofuroeckol A 2, 4- FEiseniabicyclis HPLC
2,4, 6- , LC-MS
(Butylated , [3]
Hydroxytoluene, BHT) GC-MS
, HPLC [9]
UV NMR MS
6-hydroxy-isololiolide  isololiolide , , [10]
HPLC ,
NMR HRMS
Tetraprenyltoluquinolchromanemero- , [11]
terpenoid
Sephadex LH-20
ODS
, NMR MS
(E)-2-((3E, 7TE)-4, 8, 12-trimethyltri- i i [10]
deca-3, 7, 11-trienyl)but-2-ene-1, 4-diyl
di - -12-
iacetate (l.E, 3E)-2-((3E, 7]?) 12 HPLC ’
formyl-4, 8-dimethyl-10-oxotrideca-3,
7, 12-trienyl)buta-1, 3-diene-1, 4-diyl NMR  HRMS
diacetate
Spirolide C  20-methyl spirolide G Alexandri- LC-MS/MS [12]
umostenfeldii Rhodomonassalina
, (8]
GC-MS
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(Diethyl phthalate,
DEP) (Dipropyl
phthalate, DPRP)
(Di-n-butyl phthalate, DBP)

@4 2 )
(Bis-(4-methyl-2-pentyl) phthalate,
BMPP)

(Dicyclohexyl phthalate, DCHP)

ovatoxin-g  isobaric palytoxin Ostreo-

psis cf. ovata

LR(microcystin-LR)

(brevetoxins, PbTx-2)

>

40% ,
, GC-
MS NMR IR UV

s

GC-MS

QuEChERS-GC/MS

, HPLC
,HPLC UV
IR MS NMR
80%
, LC-HRMS

SPE-GC-MS LC-MS

s

@0 R
LC-MS NMR
, HPLC-APCI-MS

SPE-GC-MS

SPE-GC-MS

[13]

[18-19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]
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3- -0- (3-0x0-a-ionone) SPE-GC-MS [28]
5, 4'- (5, 4'-dihydroxyflavone) [29]
(apigenin) (luteolin) s
SPE-GC-MS [28]
(sulfamerazine) SPE-HPLC-MS [30]
(sulfamethoxazole)
(trimethoprim) (lincom-

ycin) (monensin)

[35]

2 RIRFAE RA AL B 1 AL

[37]
s s 8]
[21. ’ 3] ,
[31] 5
o) [40-41]
G 495 X o ’
21 REHEAGH X (Phthalic acid esters, PAEs)
[32] [33] [42]
Zak 6 , (12.5 pg/mL) ,60h
Chlorella vulgaris ) 75%
Alexandriumostenfeldii ,
, Planktothrixagardhii  Aphanizomenonflos- Lobophora 3 lobophorenol
aquae (34] A-C i
5. (] (431
, 2.5 mg/L
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[41]
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[31]

[44-45]
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8 mg/L ,

[45]

[11]
N- -2-
Cylindrospermopsis raciborskii
[46]
/
> 5 02*7 5
[47]
[29]
Gross
Trichormus
, 0.2 umol/L
10%,
[49]
%3] Eck-Varanka
[51]
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[15]

[48]

[50]

[52]



R HREER @
EVIEWS

[6, 18]
3 AKFRFEAE AN RN T %
[45]
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A B R /e e [
[lacs i oE v
GC-MS. LC-MS. HRMS NMR | IR, UV |
L7/ oAl
TR BRI mfEEAYER |
1
Fig. 1 Flowchart for the routine determination of informational organic matter in aquatic environments
31 KEFEEAIMGE %
, Rasher
[10] 4 s
0.43%~7%
[6-7] ,
, , Sephadex LH-20 ODS
2- 0.68~46.93 nmol/L,  Christophe ! 1o
Lobophora

5.16~62.28 nmol/L,
0~6.98 nmol/L,

0.01~

13.09 nmol/LP*34,

B
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[21] [26]

[28]

Gros

(
)

, (selected

reaction monitoring, SRM) ,

(

), (100 mL)

( ng/L
) Osorio  1*"]
4

[16] QuEChERS
GC-MS )

QuEChERS(PSA+Mg,S0,) ,
- , GC-MS , 5
10~1000 pg/L (>0.998),

0.10~0.18 mg/kg, 0.3~
0.7 mg/kg , 97.1%~107.4%,

8% ) >

B

GC HPLC GC-MS

[56]

(Molecularly imprinting technique)

E)
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[57]

[58]

Yamasaki Heterosigmaakashiwo

> -HCl

[59]

, Nakai

1 000
[25]

>

32 RBEAIMILFEMER

> >

(fourier transform in-
frared spectrometry, FTIR)

(nuclear magnetic resonance spectrometry, NMR)

(9]

- (GC-MS  LC-MS)
, GC-MS
, (
) ( ) , 2
CG-MS
, 1 10 :
2 ,
,  LC-MS GC-MS :
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, , LC-MS ,
[60]
5——14.38
12
10
10
e 8 f
X 24.98
18.16
=
4
1 2 3 4 9
2 | | 6 8 |
4,30 8,50 10A43 12,64 1724 22562363
400 600 800 1000 1200 1400 1600 1800 20.00 22.00 24.00 2600 28.00
Hsf B /min
2 GC-MS s
Fig. 2 GC-MS analysis results for allelochemicals isolated from U. pertusa
®2 LAWY RER S
Tab. 2 List of allelochemicals isolated from U. pertusa
(%) (%)
1 3.51 C2Hy60, 64
2 1.33 C1,H,,04 78
3 3.24 C4HO,4 74
4 1.79 C14H,605 86
5 53.43 Ci16H2,04 83
6 0.98 Cy0H3004 94
7 19.93 Ci16H2,04 95
8 0.33 —_— —_— —_—
9 1.10 CHy04 99
10 14.36 (2- ) C16H2,04 91
GC-MS LC-MS MS)
, HPLC HRMS
, NMR
(high-resolution ,
mass spectrometers, HRMS) lobophorenol™ isololiolide

[10]

> >

B E

HRMS
, (quadrupole time-of-
flight tandem mass spectrometry, QTOF-MS/MS)
(ion trap B3] ,

orbitraptandem mass spectrometry, LTQ orbitrap MS/

Marine Sciences / Vol. 41, No. 3 /2017

145



4

>

“KBAESHEE” WY

;2)

k)

>

146

1)

;4

;' 5)

HRLZIR
F?Ewmﬁ

D

;2)

/2017

/

41

Rice E L. Allelopathy: An Overview[C]//Cooper-Driver
G A. Chemically Mediated Interactions Between Plants
and Other Organisms. New York: Plenum Pub Corp,
1985: 81-105.

Singh A, Thakur N L. Significance of investigating
allelopathic interactions of marine organisms in the
discovery and development of cytotoxic compounds[J].
Chemico-Biological Interactions, 2016, 243: 135-147.
Hu H, Hong Y. Algal-bloom control by allelopathy of
aquatic macrophytes

A review[J]. Frontiers of En-
vironmental Science & Engineering in China, 2008,
2(4): 421-438.
; ; ;o [M].
: , 1994.
Xing Qiyi, Pei Weiwei, Xu Ruiqiu, et al. Organic
Chemistry[M]. Beijing: Senior Education Press, 1994.
Christophe V, Thomas O P, Gérald C, et al. Allelopathic
interactions between the brown algal genus Lobophora
(Dictyotales, Phaeophyceae) and scleractinian corals[J].
Scientific Reports, 2016, 6: 1-11.
Shibata T, Miyasaki T, Miyake H, et al. The influence
of phlorotannins and bromophenols on the feeding be-
havior of marine herbivorous gastropod Turbo cornu-
tus[J]. American Journal of Plant Sciences, 2014, 5(3):
387-392.
Shibata T, Hama Y, Miyasaki T, et al. Extracellular
secretion of phenolic substances from living brown al-
gae[J]. Journal of Applied Phycology, 2006, 18(6):
787-794.
[J1. , 2012, 32(6): 1745-1754.
Ji Xiaoqing, Han Xiaotian, Yang Baijuan, et al. Analysis
on allelochemicals in the sell-free filtrates of Amphidinium
carterae Acta Ecologica Sinica, 2012, 32(6): 1745-
1754.
Siitfeld R, Petereit F, Nahrstedt A. Resorcinol in exu-
dates of Nuphar lutea[J]. Journal of Chemical Ecology,
1996, 22(12): 2221-2231.
Rasher D B, Stout E P, Engel S, et al. Macroalgal ter-
penes function as allelopathic agents against reef cor-
als[J]. Proceedings of the National Academy of Sci-

/3



[11]

[13]

[14]

[15]

[17]

[20]

[21]

HRLZIR
R EVIEWS

ences, 2011, 108(43): 17726-17731.

Balboa E M, Li Y X, Ahn B N, et al. Photodamage
attenuation effect by a tetraprenyltoluquinol chromane
meroterpenoid isolated from Sargassum muticum[J].
Journal of Photochemistry & Photobiology B Biology,
2015, 148: 51-58.

Tillmann U, Kremp A, Tahvanainen P, et al. Charac-
terization of spirolide producing Alexandrium os-
tenfeldii (Dinophyceae) from the western Arctic[J].
Harmful Algae, 2014, 39: 259-270.

Stevens K L, Merrill G B. Growth inhibitors from spi-
kerush[J]. Journal of Agricultural & Food Chemistry,
1980, 28(3): 644-646.

[D]. ,2011.

Bie Congcong. Mechanism of the inhibitory action of
allelochemical dibutyl phthalate on algea Gymnodinium
breve[D]. Qingdao: Ocean University of China, 2011.
Yang C Y, Liu S J, Zhou S W, et al. Allelochemical
ethyl 2-methyl acetoacetate (EMA) induces oxidative
damage and antioxidant responses in Phaeodactylum
tricornutum(J]. Pesticide Biochemistry and Physiology,
2011, 100(1): 93-103.

. QUEChERS-GC/MS 5

[J1. ,2014, 41(9): 207-208.
Ye Xin. Determination of five common plasticizing
agents in surface water by QuEChERS-GC/MSIJ].
Guangdong Chemical Industry, 2014, 41(9): 207-208.

Garcia-Cambero J P, Garcia-Cortes H, Valcarcel Y, et al.

Environmental concentrations of the cocaine metabolite
benzoylecgonine induced sublethal toxicity in the de-
velopment of plants but not in a zebrafish embryo-larval
model[J]. Journal of Hazardous Materials, 2015, 300:
866-872.

Zabaglo K, Chrapusta E, Bober B, et al. Environmental
roles and biological activity of domoic acid: A re-
view[J]. Algal Research, 2016, 13: 94-101.

Bates S S, Bird C J, De Freitas A S W, et al. Pennate
diatom nitzschia pungens as the primary source of do-
moic acid, a toxin in shellfish from Eastern Prince Ed-
ward Island, Canada[J]. Canadian Journal of Fisheries &
Aquatic Sciences, 1989, 46(7): 1203-1215.
Garcia-Altares M, Tartaglione L, Dell’aversano C, et al.
The novel ovatoxin-g and isobaric palytoxin (so far re-
ferred to as putative palytoxin) from Ostreopsis cf.
ovata (NW Mediterranean Sea): structural insights by
LC-high resolution MS(n.)[J]. Analytical & Bioana-
lytical Chemistry, 2015, 407(4): 1191-1204.

Yang J, Deng X R, Xian Q M, et al. Allelopathic effect
of Microcystis aeruginosa on Microcystis wesenbergii:

microcystin-LR as a potential allelochemical[J]. Hy-

Marine Sciences / Vol. 41, No. 3 /2017

[22]

(23]

[24]

[25]

[31]

[32]

Cir

drobiologia, 2014, 727(1): 65-73.

Sipler R E, Mcguinness L R, Kirkpatrick G J, et al.
Bacteriocidal effects of brevetoxin on natural microbial
communities[J]. Harmful Algae, 2014, 38: 101-109.

[D]. : :
2015.
Wang Pingping. The allelopathy and apoptotic mecha-
nisms of iso-linolenic acid on H. akashiwo and K.
Mikimotoi[D]. Qufu: Qufu Normal University, 2015.

[D]. ,2014.
Cui Feng. Studies on allelopathy effects of Ulva prolif-
era on red tide microalgae and allelochemicals identi-
fication[D]. Shanghai: Shanghai Ocean University, 2014.
Nakai S, Inoue Y, Hosomi M, et al. Myriophyllum spi-
catum-released allelopathic polyphenols inhibiting
growth of blue-green algae Microcystis aeruginosal[J].
Water Research, 2000, 34(11): 3026-3032.
Nakai S, Yamada S, Hosomi M. Anti-cyanobacterial
fatty acids released from Myriophyllum spicatum.
Hydrobiology[J]. Hydrobiologia, 2005, 543(1): 71-78.
s , s (Vallisneria spiralis)
(Microcystis aeruginosa)
[J1. , 2011, 23(5): 761-766.
Gao Yunni, Liu Biyun, Wang Jing, et al. Allelopathic
effects of phenolic compounds released by Vallisneria
spiralis on Microcystis aeruginosa[l]. Journal of Lake
Sciences, 2011, 23(5): 761-766.
Wu Y, Liu J, Yang L, et al. Allelopathic control of
cyanobacterial blooms by periphyton biofilms[J]. En-
vironmental Microbiology, 2011, 13(3): 604-615.
Huang H M, Xiao X, Ghadouani A, et al. Effects of
Natural Flavonoids on Photosynthetic Activity and Cell
Integrity in Microcystis aeruginosalJ]. Toxins, 2015,
7(1): 66-80.
[
, 2014, 32(5): 509-516.
Zuo Jincheng, Miao Fengping, Wang Aiyun, et al.
Identification of compounds with allelopathy on bloom
microalgae from the secondary metabolites of endo-
phytic fungi isolated from marine macroalgae and the
algicidal activities[J]. Plant Science Journal, 2014,
32(5): 509-516.
Gross E M. Allelopathy of aquatic autotrophs[J]. Criti-
cal Reviews in Plant Sciences, 2003, volume 22(3):
313-339.
Lavrentyev P J, Franze G, Pierson J J, et al. The effect
of dissolved polyunsaturated aldehydes on microzoo-
plankton growth rates in the Chesapeake Bay and At-

147



[33]

[34]

[37]

[38]

[39]

[40]

[41]

[42]

148

HRLZIR
R EVIEWS

lantic Coastal Waters[J]. Marine Drugs, 2015, 13(5):
2834-2856.

cc 3
s s >

1 ,

2015, 39(4): 30-36.

Gong Han, Kong Fanzhou, Wang Yunfeng, et al. Effect
of “Brown Tide” on survival and ingestion of Artemia
salina and Brachionus plicatilis in Qinhuangdao[J].
Marine Sciences, 2015, 39(4): 30-36.

Zak A, Kosakowska A. The influence of extracellular
compounds produced by selected Baltic cyanobacteria,
diatoms and dinoflagellates on growth of green algae
Chlorella vulgaris[J]. Estuarine Coastal and Shelf Sci-
ence, 2015, 167: 113-118.

Gallardo M T, Martin B B, Martin D F. Inhibition of
water fern Salvinia minima by cattail (Ipha domin-
gensis) extracts and by 2-chlorophenol and salicylal-
dehyde[J]. Journal of Chemical Ecology, 1998, 24(9):
1483-1490.

Gette-Bouvarot M, Mermillod-Blondin F, Lemoine D,
et al. The potential control of benthic biofilm growth by
macrophytes-A mesocosm approach[J]. Ecological En-
gineering, 2015, 75: 178-186.

Bell J J. The functional roles of marine sponges[J].
Estuarine, Coastal and Shelf Science, 2008, 79(3):
341-353.

Thakur N. Antibacterial activity of the sponge Suberites
domuncula and its primmorphs: Potential basis for
epibacterial chemical defense[J].
Ecology, 2003, 31(1): 77-83.

Xiao X, Huang H M, Ge Z W, et al. A pair of chiral
flavonolignans as novel anti-cyanobacterial allelochemicals

Aquatic Microbial

derived from barley straw (Hordeum vulgare): charac-
terization and comparison of their anti-cyanobacterial
activities[J]. Environmental Microbiology, 2014, 16(5):
1238-1251.
Osorio V, Larranaga A, Acefa J, et al. Concentration
and risk of pharmaceuticals in freshwater systems are
related to the population density and the livestock units
in Iberian Rivers[J]. Science of the Total Environment,
2015.
. DBP
[D]. ,2013.

Liu Chunxiao. Effects of dibutyl phthalate on growth
and enzymatic antioxidants of Microcytis aerugi-
nosa[D]. Nanjing: Nanjing Forestry University, 2013.

6 [J1.
39(8): 1-6.
Wu Chunhui, Wang Feng, Zhao Jin, et al. Sensitivity of

, 2015,

protoplast-regenerated seedling of Ulva prolifera to

/2017

/

[43

—_

[44]

[45]

[46]

[48

—

[49]

[50]

[53]

41

Cir

phosphinothricin and six kinds of antibiotics[J[. Marine
Sciences, 2015, 39(8): 1-6.
Sendergaard M, Moss B.
Macrophytes on Phytoplankton in Shallow Freshwater
Lakes[M]. Springer New York, 1998.

Maldonado A, Johnson A, Gochfeld D, et al. Hard coral
(Porites lobata) extracts and homarine on cytochrome

Impact of Submerged

P450 expression in Hawaiian butterflyfishes with dif-
ferent feeding strategies[J]. Comparative biochemistry
and physiology Toxicology & pharmacology : CBP,
2016, 179: 57-63.

Shannon E, Abu-Ghannam N. Antibacterial derivatives
of marine algae: An overview of pharmacological
mechanisms and applications[J]. Marine Drugs, 2016,
14(4): 91-114.

Liu R, Ran X F, Bai F, et al. Use of chlorophyll a fluo-
rescence to elucidate the toxicity target of N-phenyl-2-
naphthylamine on photosynthetic system of Cylindros-
permopsis raciborskii (Cyanobacteria)[J]. Phycologia,
2015, 54(1): 12-19.

Wu X, Wu H, Ye J Y, et al. Study on the release routes
of allelochemicals from Pistia stratiotes Linn., and its
anti-cyanobacteria mechanisms on Microcystis aerugi-
nosa[J]. Environmental Science and Pollution Research,
2015, 22(23): 18994-19001.

Gross E M, Meyer H, Schilling G. Release and eco-
logical impact of algicidal hydrolysable polyphenols in
Myriophyllum 1996,
41(1): 133-138.

Jormalainen V, Honkanen T, Koivikko R, et al. Induc-

spicatum[J]. Phytochemistry,

tion of phlorotannin production in a brown alga: de-
fense or resource dynamics?[J]. Oikos, 2003, 103(3):
640-650.
Eck-Varanka B, Kovats N, Hubai K, et al. Genotoxic
Effect of Lythrum salicaria Extract Determined by the
Mussel Micronucleus Test[J]. Acta Biologica Hunga-
rica, 2015, 66(4): 460-463.
[J]. ,2015,39(1): 8-12.
Yang Maochun, Zhao Gengmao, Wang Changhai. The
biological effect of the Ethyl Methanesulphonate on
Nitzschia closterium[J]. Marine Sciences, 2015, 39(1): 8-12.
Bi X D, Zhang S L, Dai W, et al. Analysis of Effects of
Berberine on the Photosynthesis of Microcystis aeruginosa
at Gene Transcriptional Level[J]. Clean-Soil Air Water,
2015, 43(1): 44-50.
R , . 2010
2- [J1.
, 2012, 36(4): 68-74.
Li Caiyan, Zhao Weihong, Miao Hui. Distributions of
free 2-phenylethylamine, putrescine, spermidine, and

/3



[54]

HRLZIR
R EVIEWS

spermine in the East China Sea in summer of 2010[J].
Marine Sciences, 2012, 36(4): 68-74.

Kern S, Fenner K, Singer H P, et al. Identification of
transformation products of organic contaminants in
natural waters by computer-aided prediction and high-
resolution mass spectrometry[J]. Environmental Sci-
ence & Technology, 2009, 2(2): 362-377.

Gros M, Rodriguez-Mozaz S, Barcel6 D. Fast and
comprehensive multi-residue analysis of a broad range
of human and veterinary pharmaceuticals and some of
their metabolites in surface and treated waters by ul-
tra-high-performance liquid chromatography coupled to

quadrupole-linear ion trap tandem mass spectrometry[J].

Journal of Chromatography A, 2012, 1248: 104-121.
) - ( )
[J]. , 2015, 9(4): 1-8.
Bao Zhicheng, Zhang Zun. Identification and analysis
of organics in Yangtze River (Jiangyin section)[J]. En-
vironmental Chemistry, 2015, 9(4): 1-8.
/

s

[J1.
, 2010, 38(8): 1121-1126.
Wang Jiangtao, Song Xingliang. Synthesis, evaluation
and adsorption behavior of naphthalene analog-imprinted
polymer by immobilized template on modified silica gel

[58]

[59]

[60]

Cir

in seawater[J]. Chinese Journal of Analytical Chemistry,
2010, 38(8): 1121-1126.

[J]. ;
2014, 33(2): 304-310.
Lian Ziru, Huang Zhenyu, Wang Jiangtao. Triphenyl-
methane dyes in natural seawater by high-performance
liquid chromatograph using molecularly imprinted
solid-phase extraction[J]. Marine Environmental Sci-
ence, 2014, 33(2): 304-310.
Yamasaki Y, Shikata T, Nukata A, et al. Extracellular
polysaccharide-protein complexes of a harmful alga
mediate the allelopathic control it exerts within the
phytoplankton community[J]. Isme Journal, 2009, 3(7):
808-817.
Ruff M, Mueller M S, Loos M, et al. Quantitative target
and systematic non-target analysis of polar organic mi-
cro-pollutants along the river Rhine using high-resolution
mass-spectrometry — Identification of unknown sources
and compounds[J]. Water Research, 2015, 87: 145-154.

[D]. , 2009.
Tian Zhijia. Inhibition effect of allelochemicals from
large seaweeds on Gymnodinium breve[D]. Qingdao:
Ocean University of China, 2009.

Informational organic matter in aquatic environments and
new concept of “Aquatic Ecoinformatics”

ZHANG Qian"?, SONG Jin-ming" % ?, LI Xue-gang" *®, YUAN Hua-mao" *?,
LI Ning"™ %3, DUAN Li-gin"# 3, QU Bao-xiao" ? 3, KANG Xu-ming" 23

(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Chinese Academy of Sciences,
IOCAS, Qingdao 266071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Laboratory
of Marine Ecology and Environmental Sciences, Qingdao National Laboratory for Marine Science and Technology,
Qingdao 266237, China)

Received: Jun. 20, 2016
Key words: Informational organic matter; determination; aquatic ecoinformatics; aquatic environment

Abstract: Informational organic matter (or allelochemicals) is trace organic matter that exerts a biochemical in-
formational effect (both stimulatory and inhibitory) on the life and growth of organism species or biological taxa
and that affect the ecosystem and eco-environment by controlling and regulating biological abundance and commu-
nity structure. In the aquatic environment, the informational effects of this organic matter are readily found. Pelagic
algae and cyanobacteria may use informational active compounds to outcompete other species, to gain dominance

over predecessors, or to influence the type of conspecifics and successors. In marine ecosystems, informational in-
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teractions may occur between phytoplankton species or in benthic areas where macroalgae, corals, and a few spe-
cies of angiosperms are present. Informational interaction between planktonic algae has been described mainly
when bloom-forming microalgae have been involved. Informational organic matter in aquatic environments may
provide a competitive advantage to angiosperms, algae, or cyanobacteria via their interaction with other primary
producers. Most informational organic matter known to date are low-weight molecules of less than 10* Da. Their
chemical classifications vary, including alcohol, phenol, terpene, acid, ester, and amide. Aquatic informational or-
ganic matter, in particular, must be sufficiently hydrophilic to reach their target organisms in effective concentra-
tions despite considerable dilution. Informational organic matter exists in the natural environment. Some are pro-
duced by the metabolism of organisms. Others are generated by human activity. Aquatic informational organic mat-
ter often targets multiple physiological processes. By relocating and diffusing with the migration of water, these
small molecules affect the growth and survival of target organisms by controlling their enzyme activities or influ-
encing their photosystemic functions. The intensity of their informational effects is dependent on numerous factors,
including the microbial decomposition of informational bioactive substances and the nutrient content and propor-
tions in their living environment. Informational interactions seem to be enhanced under abiotic or biotic stress. In-
formational organic matter in the aquatic environment is usually enriched by solvent extraction or solid-phase ex-
traction (SPE) and can be identified and quantified by chromatography coupled with mass spectrometry technology,
including gas chromatography—mass spectrometry (GC-MS) and liquid chromatography—mass spectrometry
(LC-MS). In this review, we systematically summarize recent research progress in informational organic matter as
well as related determination methods. We discuss the importance to aquatic ecology of establishing an efficient and
sensitive analysis method for identifying the chemical compositions and structures of informational organic matter
in the aquatic environment and we investigate the mechanisms by which informational organic matter affects target
organisms. In addition, we propose the concept of “aquatic ecoinformatics.” This topic has great scientific signifi-
cance for expanding the scope of ecology research and for further revealing hydrobiology mechanisms. Also of
crucial practical value is the relevance of aquatic ecoinformatics to the sustainable utilization of aquatic biological

resources.
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