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Blodegradatlon 'of Algae- derlved Organlc Matter' (I D,()M from Lake Talhu
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Abstract: A large' amount of intracellular disselved OI'ganlc"matter “(1- DOM) is released during the senescent phase of phytoplankton
cultufes! This research investigated the bio-incubation of - DOM of cyanoba(terla in Lake Taihu under various temperatures (20, 25,
and 30°G") and I- DOM initial concentrations (5, 10, and 20 mg-L™") with the aid of ultraviolet-visible spectroscopy ( UV-Vis) and
three-dimensional fluorescence matrix-parallel factor ( EEM-PARAFAC). I-DOM was effectively degraded during the incubation. After
14 days, the DOC removal ratio was 50% ~74% . A tryptophan-like component (Cl), a ubiquitous humic-like component (C2) , and
two microbially-derived humic-like components (C3 and C4) contributed 80. 0%, 16.0%, 3.7%, and 0.3% to the initial I-DOM,
respectively. During the bio-degradation, these components are not only consumed but also produced. C1 decreased during the
incubation, while C3 and C4 increased at the beginning of biodegradation and then decreased. The change trend of C2 was
complicated, i.e., it decreased firstly and then increased, but decreased again after 7 days. The changes in the optical indices of S,
E,: E; and HIX revealed that the molecular weight of DOM increased, and the aromaticity was enhanced during degradation. The
reaction temperature and the initial concentration of I-DOM did not change the trend of the PARAFAC components. The temperature of
25°C was the most suitable for I-DOM bio-degradation. Additionally, the degradation of I-DOM was enhanced with the increase in the
initial concentration of I-DOM. Combined with our study on the photodegradation of I-DOM, the possible fate of I-DOM in Lake Taihu
was proposed. The tryptophan-like compound could be effectively degraded, while the humic-like components could not be degraded
completely. These humic-like components would potentially settle through adsorption or coprecipitation with metal substances. These
results are helpful to understand the fate of I-DOM released by a cyanobacteria bloom in Lake Taihu.

Key words: cyanobacteria; intracellular-dissolved organic matter (I-DOM) ; biodegradation; three-dimensional fluorescence matrix-

parallel factor (EEM-PARAFAC) ; Lake Taihu

B R A G R PR Y 0 R BT R
FLHEBERL. KNS ERMAMG A 20 22 80 42 ¥
A, W BOK AR 35 T AR TT 05 B (9 A R VS B A0 3 R
FNEASPEILAM, P U =2 Y wisam: 2020-07-24, EITEER; 2020-10-13
Tiﬁ FE T3 2 RO M HLT (DOM) L AR E€WAH: 4%9?)7?05% B} 2% 3 £ W H (41671099, 41971139,

P H A 7E I8 20T DL 4y K B A0 % i A AL ( E- TEE B AT SRIGH (1994 ~ ) Lo BEBRTE AR, BHPI5 10 0 5

- FAL WA 85, E-mail ; 15806033905 @ 163. com
DOM) %ﬂﬂ@ﬁ‘]/ﬁﬁ?ﬁﬁﬂﬁﬁ ( I-DOM ) . E-DOM *lé‘ E’:J * ﬁfé{’ﬁ%‘,]ﬂ—maﬂ;yxdu@ niglas. ac. cn

AR K BT B R B R A A R A A
5 E-DOM X R, 240 il 3 18 B B , 34 41 0 28 ik 2



4 39

SRR« I A T T P A AL ) Bl 2 0 e i

1871

BRI 1-DOM, K8 5 151 75 W 19 DOC ki
DOM TEAK M 25 T A Ak 2 A 15 A= 0 e foe 45 e
fead Fe, A HLBR AU S e R X
PR AL T BEAF e A VE Bl e S MR - B
VB8 PR3 E A Py B i S5 119 DOML 225656 Ak I T
DA R A R A v, o A B A S 1 7 i Be
FTCRAE s S VR TR FPAE 4 X DOM A 424
Ak

DOM LAk 2 I | A= 0y e fige vk 5 HL vk o L 21
Rl £ 5 Rt 37 b9 1371 5 UK =5 S WP AR 3¢
T DOM 4 B FAR IR W IF 5T, B AT 2% B3 s AN 6
HEFSMLA . Xiao BT T 4 M RER
WIANA HUURRAE , Hooe e 4l 46 | PR E A A5
13 PSS HERR AL 47, 2 LA OB 5% 3% BH K0 5
B 1-DOM H 3 A S 60 2 I RN IS T8 R R R P g I . 2%
TR Y TR 28 AN RN 0] WL 2% A 40 Dok o £t
RIGFRRYI A S SN 1T AR S, £ T WO A%
R A AR TS 8 T AW s K
K R A LT A 2R e 0 L 4 i
KA IR WK DOM, @a%ﬁ?%ﬁﬁﬂﬁ% ?fi'J
Hi 1k, xﬂzjwﬁﬂzi H@W?ﬁﬂﬁﬁ’]ﬁﬁm}%@
HOE0IE IREET K& %kﬁﬁi({ﬁ}iﬁifi 1-DOM#9 A= Yy Rk fi ok
FEXT BRI K AR T A2 DOM E’JE%_,E:EE%E’WE

HI 56 1-DOM SR e Wﬁﬂsﬁ :DOM EP
%%ﬁm%&p% : q 4 L
1,Mﬁ5ﬁ%~

1.1 I-DOM Ay#EHL

T 2016 4 6 H 14 H7EH ERMABe A WA A
BRGNS (120°12.57'E, 31°25.42'N) REF
WA BEZKAE 10 L, P38 8 7 WP AR ) D90 2ok 0 A 381 5
%U“ff%ﬂﬁﬂ(ﬁ XoF 3k U 5 K AT 5.0 (9 000
, 15 min) 43 B5 HHEKE  SRIG I PRI
é@ktlﬂ{ﬁ%%{ﬁ Ve, RO R A 3 R e
VUK W PR O R, PR R s T 3 0, FF A
JRFTHE. b F S M WAL N 0.22 pum 11 38 i
(Millipore ) 1 JE 75 %] 1-DOM & ¥ "2, ¥ . 2800
BRI R 550 mg- L.

remin_

1.2 1-DOM A9 A= 4R s
1-DOM {4 W5 fft IS J2: AE T 45 RS F2 4R v oakE '
PEAT . RS — 3L B R RREE (20, 25 F130°C) 1

RIA) 1-DOM FIARHREE (5, 10 F120 mg-L ") R4 5L
5,3k 5 AN, A LR W E 3 AT, LR
JEI 14 d. SN RTEE 1-DOM i £V e i FSAH R i B
1) 1-DOM Y5 (5. 10 120 mg-L™")800 mL, i
W pH M 8.0 4200, 8 mL BEFP/K (HUE RFEM,

-
-~ F

280.7 wm JERELLUE) 5 A T RN K H DOM
NP ARSI BT, [ JE 2] 1-DOM A= 45 m] F) F 1tk
SR FTLARERI L 1010005 9 T 0/ A A5 e ol
R ERE 720, 1.2, 4,7, 10 Fl 14 d B
FE R ZE 0,22 pum A8 M U8 J5 , Vo, 76 9 SR Y
AT DOC e B 5 Hh-1] Wt 4 I 94 (UV-Vis ) 1
=AEDSLEIE (EEM) 437
1.3 1-DOM Z3#r 7
AREA HUT ( DOC) e BE (0 7
(TOC-VCPN) il 5
SHh-A] 0G4 R % (UV-Vis Spectra) 11
2 [ Lambda 35 ( Perkin Elmer) 2548 0] I 435656
JET, MG Bl 200 ~ 800 nm, 2 Lt Milli-Q /K.
WP (1) F(2), LL*N—Z/B‘Z&(TB@W?‘I’ZFI{‘%V?
FNZBR T B R 50 —
a(A') 1=2.303 D(/\)/r

% TOC 1%

f (1)
X, o (X)) AU K A Tﬂ%&ﬂiﬁﬁ{p}iﬂ&%%&
(m™") 5 D)AWL\ h R A2 (0701 m))
F 3 U TR T BESREA 410N %ﬁﬁé}%I@*ﬁzﬁj‘ St
1’Eﬂu?jﬁ*ﬁtﬁhﬁuﬁﬂ T Y
a()) = a())éE a(750))t/750 1
K, a(A) ﬁAM%W§ﬁml)-

B U Wi 2 il (EEM) . %0 H 7 F- 7@00
%7[67[61%1)({) 7€ ( Hitachi High-Technologies ). b@ﬁﬁ
WA (E.) HJ 200 ~ 450 nm, 8] FF 5 nm; K5I K
(E,) A 250 ~550 nm, [A] % 1 nm. EEM-PARAFAC
BRI ST 1 Xt = sk i T RE . ORI H
LA ] U A T KB 2R AT PN R RN A&
QHIMilli-Q 7K 807 F4nFR; @RI Milli-Q 7K [ $i
B ATIH—E(R. UL ) A H 5 B9 6E B Ay A8
ft. FAIH DOMFluor T EAH7E MATLAB R2008a %X
PR3] 4 13 BERL (CL ~ C4) , 38 3 372K 2 #r
('split-half analysis ) #1 Ff #L #] 45 f£ ( random
initialization ) J5 15 4 B AR 245 S 1) AT SE.

AR bR B, E, 0 250 nm 5 365 nm WO
REZ W, AR MOK (#3d 3.5) , 40 FhbEN,
PR LN, B LR LR 20 S L P 275 ~ 295
nm #1350 ~400 nm OGIERPRT AR ; 55 F &
AR /INBR BT HIX W I A A8 B, R % Dl K
M 254 nm, KEFK 435 ~ 480 nm E [F 5 E5E FEHY
SEHIME S 300 ~ 345 nm 5 2¢ 65 - BIE Y H
{ELRJ.

1.4 St

AR AR 1-DOM H7) 4 e B X A= 40 [ it 1)
R S E AR T, P <0.05 KR BELR P
>0.05 FR LN ELES.

)



1872 H

i

B 42 %

2 HRE5HM

2.1 1-DOM ) EEM-PARAFAC 4%}

R AN [ 3 ik 25 1R S 30 4R 1 EEM il | 57
T 4415 (C1 ~C4) BRI 1), C1 453 7E 275
nm FAAELR DE K e KA, B ST K e K H T
332 nm, #AEK AR FRY R, C2 AoH WA i
KB R A, 43 SIAE 270 F1365 nm 4b , f K& St
WK H 448 nm, 5 Cawley 250 HFSE 19 C3 2H 53 LA

450

400

350

K Chen ZEPYBFSE I C3 WA B AR, 2 —Fh )12
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Fig. 1 EEM-PARAFAC components of I:DOM and characteristics of excitation and emission wavelengths
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Table 1 ~ Changes in the DOC during the biodegradation of I-DOM under various conditions

TH [DOC]y/mg-L~" 10 10 5 20

; T/°C 25 30 25 25
1=0d 9. 68 +0.20 9.93 £0. 09 9.84 +0. 11 4.94 £0. 09 23.26 +0.23
t=144d 3.80 +0. 12 4.33 £0.31 4.00 £0. 35 2.41 £0. 12 6.34 +0.36
EHRE/ % 61.2+0.5 56.5 2.7 58.7 +3.9 50.4 +2.1 73.6£1.3
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WIE R 2.87 R. U, FEAf RN F 83. 71% . JEJE 51 5
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U., BEf# %4 53.38% 5 (HAE2 ~7 d BFHEBE BT, i
Ja N8 N, 14 d BIVEEEN 1.76 R. UL, FEf#H N
49.89% . C3 Fl C4 HorTERE it Fh X 2 9% F 7t
J& T RERAEAR, , C3 21 539 TR B 1Y) e R AR ) BRAE 5
4 d(2.61 R.U.) M C4 44585 KAE N H IR AE S
10 d(1.21 R. U.).
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Fig. 2 Changes in the UV-Vis spectra, biodegradation ratio,
and C1-C4 during the biodegradation of I-DOM
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