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Effect of microbial degradation and self-assembly on the changes in fluorescence compo-
nents of the different sizes in waters from Lake Yaohu, Lake Poyang Basin”

HUANG Xian, NIE Minghua, DING Mingjun, YAN Caixia ™ , LIU Huihui & LV Zelan
( Key Laboratory of Poyang Lake Wetland and Watershed Research, Ministry of Education, School of Geography and Environ-
ment, Jiangxi Normal University, Nanchang 330022, P.R.China)

Abstract: Fate of colloids in urban lakes is of great significance for understanding the migration and transformation of contaminants
in the lake water environment. Microbial degradation and self-assembly are the main ways for the degradation of colloids in lake wa-
ter. However, until now, few studies were focused on the degradation of size-dependent fluorescent properties of colloids under
these two processes. In this study, water samples from the largest lake in Nanchang City (i.e. Lake Yaohu, namely L sample) and
one of its tributaries (namely R sample) were collected. Combined cross-flow ultrafiltration and three-dimensional excitation-emis-
sion matrix fluorescence spectroscopy, this study investigated the degradation of fluorescent properties in different sizes of colloids
in water (i.e. the original sample, <1 pm, <0.45 pm and <1 kDa sample) from L and R sample with and without microorgan-
isms. Based on the parallel factor analysis, three humic-like fluorescence components ( C1-C3) and one protein-like fluorescence
component (C4) were identified. In the initial water sample, both L and R samples show higher fluorescence intensity for the hu-
mic-like fluorescence components, and most of which are concentrated in the small-size (1 kDa=0.45 um) of colloids. The reduc-
tion of fluorescence substance in L and R samples was dominated by microbial degradation and self-assembly with self-assembly
contributing nearly 50%. Compared to the soluble phase (<1 kDa) , the effect of microbial degradation on the reduction of fluores-
cence components was higher in the medium- (<1 pm) and large- (the initial sample) size of water. Overall, protein-like sub-

stances, preferentially decomposed by microorganisms, are transferred from the large size of colloids to the small size of colloids;
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while humic-like substances, degraded dominantly by hydrolysis, are transferred with the opposite way from the small size of
colloids to the large size of colloids.

Keywords : Microbial degradation; self-assembly; colloids; fluorescence; particle sizes; Lake Yaohu
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Fig.4 Degradation of fluorescence component in water samples with different size of NCs from Lake Yaohu(L)

and its tributaries( R) samples with and without microorganisms
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fluorescence parameters in water samples with different sizes of NCs from Lake Yaohu(L)

and its tributaries(R) samples with and without microorganisms

cl c2 C3 C4 F,(280) F,(355) HIX

KEE ol kit
E/d" R k7Y R /Y R K/ R K/ R /AT R /AT R?

L K4 Wgx 0.0245 0.86 0.0279 0.83 0.0303 0.82 0.0304 0.91 0.0266 0.88 0.0295 0.87 0.0243 0.86
Wiwm 0.0299 0.93 0.0294 0.83 0.0305 0.83 0.0325 0.96 0.0337 0.94 0.0294 0.90 0.0220 0.89

W45 um 0.0237 0.82 0.0294 0.83 0.0264 0.82 0.0291 0.90 0.0286 0.91 0.0280 0.80 0.0233 0.93

Wip. 0.0250 0.87 0.0285 0.83 0.0283 0.83 0.0267 0.92 0.0289 0.87 0.0272 0.91 0.0232 0.74

XHIEZ] Wi 0.0301 0.93 0.0310 0.82 0.0327 0.88 0.0359 0.96 0.0366 0.93 0.0311 0.85 0.0230 0.92
Wi 0.0302 0.93 0.0305 0.84 0.0304 0.86 0.0331 0.95 0.0322 0.91 0.0320 0.84 0.0237 0.86

Wo.45 um 0.0297 0.89 0.0289 0.88 0.0295 0.85 0.0322 0.89 0.0328 0.86 0.0279 0.91 0.0209 0.82

Wip. 0.0257 0.91 0.0215 0.76 0.0255 0.82 0.0268 0.81 0.0295 0.76 0.0254 0.82 0.0196 0.98

R RE4 Wk 0.0297 0.96 0.0286 0.89 0.0307 0.89 0.0346 0.95 0.0399 0.97 0.0312 0.92 0.0156 0.92
Wi m 0.0286 0.94 0.0267 0.86 0.0299 0.88 0.0311 0.85 0.0414 0.95 0.0308 0.88 0.0176 0.95

W45 um 0.0248 091 0.0232 0.81 0.0267 0.85 0.0219 0.89 0.0199 0.94 0.0283 0.80 0.0231 0.99

Wipa 0.0211 0.83 - - - — — — 0.0143 0.93 0.0283 0.73 0.0293 0.98

YR Wi 0.0339 0.94 0.0374 0.92 0.0378 0.88 0.0571 0.98 0.0590 0.95 0.0363 0.92 - -
Wi 0.0330 0.95 0.0364 0.90 0.0370 0.90 0.0563 0.96 0.0590 0.95 0.0353 0.90 0.0046 0.79

W45 um 0.0290 0.92 0.0354 0.87 0.0363 0.87 0.0520 0.85 0.0530 0.77 0.0348 0.84 0.0185 0.83

Wiipa 0.0207 0.76 - - - - - — 0.0418 0.87 0.0304 0.85 0.0234 0.85

“—7FR R*<0.5.
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Fife NCs [l /]VRi#2 NCs BB I0BI 4™ . M k(B EF6 (% 3) , LOKBES RFIRAR NCs 1R 7K A 70 Xt BE2H v 119 &
{H H R RS TR AL (E R AKREI 2% S5 K (2R R B 1.5~3 4%) X Ui R AKREF 4B AR 1L LK
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Fig.7 Degradation rates of ¥, (280) and F,(355) in water samples with different sizes of NCs

from Lake Yaohu(L) and its tributaries( R) samples with and without microorganisms

2.4 BIELIEE HIX EREN

BRI AR A BEAT LA R KA S AN RIS NCs K AR T B AR B2 AR i 52 R a3 (18 8) . I HL
FRBET HBAL, % IR0 I A LA AR B, B AR OB (Wi (W s Woas ) ZK PR BRI 58 A T JEE B
[Fa) S8 S8 T vl SR e T/ INREAR (W, ) KPS FR) JE 98 AR B8 N ] 2 ¢ S i/ N 4. 3T BB PR A 7 e
AT R TR i R B T B BRI A 5 4 (3, 0 T A AR B B R
IKREEANTFPRLAR NCs KA HIX {ELBE I 5] (14728 A ek RE A5 v — 2 8l 3 27 52 (B ROKAE XS BRZL W B1)
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Fig.8 Degradation rates of HIX in water samples with different sizes of NCs from

Lake Yaohu(L) and its tributaries( R) sample with and without microorganisms
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