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Spectral Characteristics of Dissolved Organic Matter in Sediments from Poyal;lg' Lake

LUO Yan-qing, WAN Zhi-wei, YAN Cai-xia“ , NIE Ming-hué',"DING Ming-jun, JU Min, LIU“‘Yun I N :‘_)"'{ |
(Key Laboratory of Poyang Lake Wetland and Watershed'Research,v"l-\/l_inistry of Education, School of Geography and-Environment}; Jiangxi Normal Unive{sity L,Néfflc}]a'ﬁg
330022, China) I L v 1 J F

Abstract; At present,, fhege ard few studies on the spectral u‘cha‘rEii‘teristl{'ls pf-(.lissolved organic matter (D(!)M) iirthe sedimentsof the Poyang Lake basin. Th.erefo_r_e_,--
excitition-emission matI}x splectroscopy (EEMs) technqlogyﬁ;u}ﬂ.:liﬂl_‘ Violet:'\'l-;sible spectra combined with the parallel factor a alysisJ (PARAFAC) were applied=to ‘iriveslféagg.-"
the fluotescent compoffents and sources of DOM inl '-;edimé'rllts‘_ fromt Poying fiake. The results showed.t'}llat e DOMuin Sedimehts originated from both terrestial ar-ld
autochthonous sourdes with a_high humification. Compared|with the sub-lakes , the DOM from the main lake was| characterized with a higher concentration of colored DOM,
larger particlé size, and higher aromaticity and humiﬁcaliory‘ﬁegré& In addition, four fluorescence components of DOM in sediments were identified by the PARAFAC ‘model,
including lhr(:,é. humic-like ?;omponenls (CI, C2, and|C4) and one })rotein—like component (C3). The fluorescence intensity of theshumic substances in the sub-lakes was
higher than those ih the main lake. Furthermore, the percentage of ﬂuﬂrescenéé-‘:ab__undgnce of C1 was the highest both in the sub-lakes (42% ) and main lake (46% ). The
spatial distriblfion of the fluorescence intensity of the four components graduaﬁyr-i.ncreased from west to east, and the peak values were observed in the Duchang and Nanji
Wetland. This may be related to the death of a large number of plants due to the rise in the water level during the wet season and human activities. Principal component
analysis showed that although there were no significant differences in the four fluorescent components between the sub-lakes and the main lake, the humification degree of DOM
in the sub-lakes was slightly higher than that in the main lake.

Key words: sediments; dissolved organic matter (DOM) ; UV-vis spectra; 3D-EEMs; Poyang Lake

Wi BIL ( dissolved organic matter, DOM )
R BAE A AU, SRR AT O AT L
IR, DOM F= 2 th 2RI AR (7 BORR A et HLIR ) |
FOKMEABLIR . 208 8 F 2R & LM 51 o 240
J, T AR T R K SR A S R R A S
Hplb2l KA BREE R ) DOM A £ R [ SR AT ok
U5 AAFRK | FEIARE . IR L KRR A
SRR R DOM 78 A2 1 43 A AL ) )
AT REAFAE W 2 . AR IO IR YA AL Hh
BRI 4y 2 —, —J7 i DOM R 5K 0k b 4 e B
T RAVIGGDEE G W5 YIS A . &
R AL R ) S AE A S WK AE A R R G A AN
HREF A= B E LW 53— Jr T, DOM /& /K AL BRI o
I R IA BLBR I, 75 A 25 2 Gtk V- vh B A d A
JEHL4~5J.

HAT, JCTE | B R R0 o 3% 45 22 R R AR BOR B

HF DOM P4kt Bami o€ , il K & 7 X7 DOM FREAE
ABUINAE ). o ki F R SE B T DOM S5
()4 TR AT ARAL , B 4G 2 Yo BE | 2 ) A i B0 Ak
R DGt K AR A 7 B A (R 500 B A He R ik
Iz 0T DOM 4153 Fsk R G a5 vh. ek, 55—
M T IR S A OG5 Lo B AL ATaT A
b, W47 I F 43 1 % (parallel factor analysis,
PARAFAC) AT HERA TR 1 566 B A E0, A B o
S (R S, DAL AL PR AE AR [R A BE A i rh
) DOM ™. H 7, [# N 4h 2% 38 H UV-vis I 3D-
EEMs, Jf 45 & PARAFAC 5% 78 i35

WKim BHEA: 2021-06-05; 1EiTHE] . 2021-07-17
BB . ERARBAILETH (42067058, 42067034 ) ; T.HE H
SRBF2EFE 4T H (20202BAB203015, 20202BAB203014 )
EER . B (1998 ~ ), %, BEBFTeA:, FEBFIE 5 16 9 KR
AR IREEFT Jy, E-mail; Lygluoyanging@ 163. com
w WEVEH , E-mail yancaixia@ jxnu. edu. en



848 # 15

FEULPURIR S A R A TURR I DOM 43 A AR AE
KIANREWT T P BT T £ 5 B R
VER TR B KA IR K 1A, 65 BH W 7R 40 5 < 4
il (T BE L SR AT AR, N S R 9 T
Al A = T 0TS YR R 5 e 2 W DX R S S R
PR R AT | A PE DL AR S K 24 R, 78
TR0 BH I8 i Xof K A Y M R B3 A7 o0 HLAT LS 1)
DOM PR | ) 5 20 s R 2 i) PR 28 S5 A A 9, oA
70 B K B EL A W L R . B A, BB K
g DOM AHCRRSE | IR /K R DOM Jtig
FAFEE B T — 2 o . i, R e 0T R
5Eid 1t PARAFAC A1 6 FHs K AR A € 1 i A AL
Y1 (CDOM) 962 43, 2 BLER BH B K /& CDOM | 7%
RPN TR, ITHE 45 5620 43 #1557k A
RN B A R IR DG R, A i
K 3D-EEMs %5 & 5 6 X A/ A58 T %0 FH AN
[F] DX SR R I8 DOM il e, O 63 1T 4l
938 K IRATRIA R DOM I 2 5 1 5. 2k 0
ZEDOT LR H I K & DOM R BF 55 X% , 45 A1 EEMs-

PARAFAC XTTH#HXT%%ﬁ%Em%QEQ%HEE%E_;

ﬂﬁﬁéﬂﬁ ﬁﬁﬂ[ﬁﬁ%%m Bﬁ,{é\wﬂ:Tﬁ
EZ% SR ﬁa&%ﬁl‘ﬁ{ﬁﬂmm% DOM I fﬂﬂée
SRS BT IR . BT ZISEJMﬂJﬁFJ Vivis

A3D-BEMs 1 A 45 4 PARAFACKE ) P04 T
%mﬁ@EzAﬁaﬁ%@mmMmﬁmfﬁﬁﬁ;
AT, LU0 g B 30 40 85 BT Ak 35 e

LR DA T 1 R P2 X KRB (7 T A
1 M5 H*

1.1 PR RES L H

TREBE T A7 F V175 48 63, 3 bk 1w A 24 162 225
km? | 2 FR 5 K IR A AR5 4R 45 386 FH I8 AN (]
X I 7K B 1 S DU AR IR B 4 4, JF AN SGTEA
W B R S —— 8573 1 X UUAR Y R DOM Y1
FEPE, T 2017 4F 6 A 7Efios XL T 87 ke
SKRER (1) IR RAE X 2 R KA 5 200 14 7 3k
43R T BRI (5 AR 220 FsE YK (43 PR
A0 . BT IX Ay 25 1 S A W90, A K 0 R
BRI IRST KI5 38 VTR IR R AR K A7 B 54 V38 3 1
T IX. ASBIF 5 R AR AR R e % R AL RV AE A A
A 3485 B TR IR EE S iz m 5056 %= . R R
TR TR RE i v VR T JE S O3k 100 H 7
= Hl.
1.2 LRk
1.2.1 LY DOM $#2HK

DOM $2HUR FH 75 5 Bk 5 4k 9 18 A 245 4 1

Moo 3%
N
2 ] N
T A
T y RN
o — R
29°30" |- i< ‘
2 ] 434 X STk
e 0 /
K 5 L P e 3
AT AN
29°00" |- T i
'iD-“—-‘ o 0l
iT S VT 1.9
%
[ {
i) Bl
28°30" |-
iT fiif H 0 30 km
| I
1 1

115°30" 116200 116°30" E

1= @smm , LR Hb K ek s @F‘ﬁ‘m

E1 BESARNRESTE o

Fig. 1 Sdmphng sites of'sediments from Poyang, Lake -

tﬁﬁa&ﬁm%mﬁgéwuw@ﬂ%mn¢m
IR B I E%hﬁxﬁ%ﬂn? FREC 072 gi#?
15 mL B4 45 o 1”’7J<:$:tt 50 : 1ﬁn)\iﬁﬁﬁ7k

(Millipore, Eﬁ,mijﬁ 18 25 MQ-cm) , T20°W ﬂf‘f o
30 min, EE"W@U\ P if T 15 4R % kLU 200
remin %{{ZJ 244, B FH3/600 r-min I%L%JL L

B0 20 min, B B W70, 45 pum 38 % ( PVDF,

Millipore , USA) , 3 2] DOM & ¥, 1 F DOC 7 &
FE MO FE BRI E. DOC W JE R liquiToC 1T
( Elementar , Germany ) Jlll &£

1.2.2 AT WG e e S 800 M

e Hh- ] DL UV- 3300 (£ ik, Fifg)
A3 NECRETHIE 10 mm YR A 35 4, L 7E 200
~800 nm U B AN HFEW &, KK 1 om, D
Millipore 7KA{EZS X AR,

UV, B AP 254 nm AL AIOEEE | FHF 3R AE
DOM ¥ FE B 55 & PE I R4 o AR (1)
A

a(A) =2.303 x A(A)/r (1)
A, AN R A AR, r R
(m). ACLL 355 nm &L WU R %L o (355) £ow
CDOM Hy A XS e BE S| H 5 CDOM ¥ Ji 5 1E A ¢

JEiERNR S T RAE DOM AHXF 4 F i i K
INFTFFEAE. A SCHR 275 ~ 295 nm 1 350 ~ 400 nm
WA T WO BE 48 B R B BB IE R S5 05 Fl
S1s0 400 » 181 SigmaPlot XA Y BLHE BRI pR ZLA0L 5
93], P LLE B RIS R R L S, B H TR



234 BN W PR A DO RIE 849

DOM FHXF 43 F it , H A5 A% o T 22 2 L.

e i 22 %5 ( specific UV absorbance, SUVA) 4
Pk A AbWR IR 2 %S DOC Y B L™, nT T
FAE DOM WY FE AR BE (A SC A 2Ry 254 nm F1 260
nm). E2/E4 MK AE 254 nm F1 436 nm Ab WO
B AR, F T 4878 DOM K. E3/E4 A KTE 300
nm 1 400 nm &b WO EE B HfE, IZME > 3.5 K]
DOM FEE N E HLER, <3.5 Nk .

1.2.3  =4EOGEN e 52800

FH F7100 29 ( H 7)) = HESE0E AT TR )
o DOM AT =4S E s BT, e S0 ik
JEIERH 450 WARIKT , PTM HLJE R 700 V{50 Fb
>110,4##°N E =5 nm, E, =5 nm; WA ] g
A3l HHEZ K30 000 nm-min 5 BRI AE
9230 ~450 nm, & FHE ALK 250 ~ 500 nm,
ﬁlﬂl‘mﬂ]ﬁ 5 nm. I {H Milli-Q 8 46 /KA 52 5%

PSR (FI, BIX 1 HIX) & T35 I DOM
) A T B A o Aﬁ*ﬁ%&(ﬂuoreseenée index | F1) 5

WP 370 adm B, RSP AE 450 nm *3 500_.‘

nm ALEI’JJG‘EE’&F FOAE. %38 50w Fﬁﬂﬂy‘mﬁﬁ
DOM *Wﬁﬁﬁﬂﬁ%ﬁ 2 FI > 19 W R RE P
mﬁfﬁﬂéﬂiﬂ’@%m%?éﬂ’@%ﬁﬁﬁw‘%ﬁ(&ﬁi%‘ﬂéﬂ?
HE AR
wﬂ%ﬁi%ﬁMEmﬁﬁimJ

H @E/f? Fa%( biological index, BIX) 18 {7@’(7}?{]5‘2{(
A 310inm B, & HHEKAE 380 nm 5 430 nm AbRY5¢
TGO FU AL 138 BUR TR AE DOM H A U5 AR Xt
BTk, H A A IR SOEk R A BIX (B S IE AR e e R,
M OBIX KT 10, £ DOM [ A4 A4 ; BIX
AT 0.6 ~0.7 B, s [ AR,

J& 5 Ak 45 20 (humification index, HIX) 451 4
P 254 nm B | RS AE 435 ~480 nm F1300 ~
350 nm [H] RIRA S TR HUAE, F TR AE DOM &
FEALRREE. X4 HIX > 6 B, 3R] DOM H A 58 B 58 i 4
fIE B RIR TR R s HIX AT 4 ~ 6 I, 3K B] DOM J&
T B A R LSS AT B AR TR HIX < 4 B,
W] DOM JE LR ER S H LA [ A R 37

KE AW T A XS W Fn(280) i E. =280 nm
f, E, £ 340 ~360 nm [A] 5 KOGk AR A E
1) T30 AH X BE K -5 28 B 5T ) JoT A R vk i
Fn(355) % E =355 nm B}, E_ £ 440 ~470 nm [d]
Foe R 98 o B, R 3 25 T E W A A X i B K
1|z[28]‘

L2.4 SFATHFa L

AT R AT i 3 1

IR DRS00

RS g2 FI < 1.4 B, i’%ﬂﬂu%/ﬁﬂﬂﬁﬁ,
e EE.

B[R] A 0 37 %€ 638 43, DT — 25 38 5 7 8 f
i‘%ﬁ%ﬁiiﬂdﬁ} DOM ZZfLRYRE J1. B3 T =4
0 11— P B A A B BT A R Y A = 4
fﬁé&%}%éﬂé}ﬁ@ﬁi 3ANZRPETIUR 1 A5k B R
R J, R Zepp 45 U0 ORI 5T AR A0 T vk 22 R
B P2 B0 RN RO, DA 4K £ R 350
nm Fl E, 4 370 ~ 430 nm 3 Bl N 7 8 3% F 175
1E I DAL 2 A 1E X B i 28 ik B 16 AT B HE A (r
u. ) PSR E MATLAB H i il DOMFlour T. B
X %5 BH 51 UL AL DOM Y 3D-EEMs %45 2 17 43
Bt 3 2 S 5 iR AR L — BT 58 IE PARAFAC
ERY DL o G i i A R 20 43, IF R AT 3R o k. 7R
OpenFluor 504 % (http : //www. openfluor. org) H1 X
E HE, 47 & L LIS PARAFAC Hh %¢
NAzilsan 7
1.2.5 2 RSdR A3 N
H Excel 2049 1 Origin 2020 ﬁﬁ:xﬂ%nﬁ)ﬂmu
S AN BRI TN A 3 L % 1 el ’EZ’a"ﬂzi’a
1B B i 2 R e R (L A5 3k Bl 5 ‘{5 i 1BV
SPSS Statlstlcs 25'” O B AFRE AT AR A0 Imﬁﬁ‘
B ( prmmpai componen}s a,n‘alysm PCA) *ﬂiﬂfﬁﬁ’[ﬁ
By s AR SRR 5 AR L2 3 G243 i AT Aregis
10,2 el B s (507, 0
X 2 VTR %*ﬁﬁﬁfﬁlﬂU&ﬁ%ﬁﬁéﬁ {5

2 ZR5iTie

2.1 FERFHMIVIEY) DOM {48 Hh-n] DL G AR AE 2
i

THEBH A ] X T A DOM 7E 355 4b 1)z i
ZB o (355) {H 7F M T K 3k (180. 05 + 268. 14)
m~ RS WX A (12811 = 137.20) m™' [ K 2
(a) ], ATLAE HIE VT X IRUTEY DOM B a(355) {4
3 = TR X, 31X 2% B VL IX 3 TR CDOM
AR B 18 3 TR X 254 nm SR AR R IOG
FERTZRAE DOM 35 75 1k & ) 55 A 1 R e 5 7 1,
H UV, 65 55 &t K% 5 10 & 2 1E A ¢ 6
22 B IHIX UV, (HIEEAE 0.03 ~6.20 m ™' 2
B8], 2{E N 1.25 m™", 138 VLK 3 UV, {H 75 Bl 7E
0.01 ~10.96 m™" Z [, #{H K 1.56 m~' [ & 2
(b) 1, GARHE VKRS A1k & 4 & 5 S pe AL R I
fm TRIE W X %45 51 5 A KKK DOM Bk iy
UV, (25 R AL, 20 B vl B8 2 o T R 1 XK 7
11, 2K U0 M A B T VB B 2 A e i, 2 ok A v
AR B 53 M R 9 5 K @%ﬁﬁﬁﬁumﬁxqﬂﬂ?
A FRAE DOM KSR AT hr, 8



850 7D 53

B 43 %

Sp > 1 W KB DOM LUAEYIRE A 325 Sy <1 B,
FHH DOM DA Bl g AR A R 32, Ho T 55 B PR A
o AR B v RV E O P B, 6B 1 ks S

{ELRY BB ZE 00 ARG Fp BRI ) X 38 VT K 38
Sy THAR/INT 1,43 5020 0.83 £0.24 F10.75 +0. 15

[E 2 (e) ], RIUHZMEREH IR Y DOM =%

SRR A BRI X S, 0 R T3 VK 4, W

BRI W DX AR DOM A X 731t W /1N T8 VLK

iﬂi Ji R AT REAE T IE 8 IX K 235, A B i S5 R
SN B A A A

2.0

(@ 100 (b) © ., .

600 | o 15k - .

— 450 E = b

E K 57 . Lo -
n:}uu T i Z sof 2 a % s ,-a{ %
. AL _ = : 0
N= ==
1 1 1 1 _05 1 1

BRI X JEIT K

73/

Ik 73/ BRI

RNR/NG FREFIRTEAE % 257
E2 #HBHBITIRY DOM B «(355) . UV, 0 Sy
Fig. 2 The a(355), UV,s,, and Sy values of DOM in sediments from Poyang Lake

SUVA,, & HI T RALFE b O7 & 250 1 &
KGR (R %‘%Eﬁlﬁﬁﬁﬂﬁf&&“ﬂ?% KA
i 1 A AT CHFSE AT L | R 0 X R VT K
B SUVA,g, B #5 8 K, 40 91 2 (22,62 +716.25)
L-(mg-m) "' FI(18.66 £ 14.64) Lf(ig-m) ~ 1[@3
(a) T, %%%ﬁﬁﬁ/ﬁﬁm% ) DOM F**‘Ea{tﬁraz iﬁ%
SUVA o B FH ?ﬁ%ﬁ DOM B 7K P2 4355 Hik; Eﬁ
ﬁJZIE*Ha%aé;% 00 [RIE W IX F /I7J<bﬁ SUVJAMO{E

é}ﬁﬂja(zl 80 £445.72) L-(mg- m>r F1(17.99 +

14,19 1.+ (mgem) ' [ 3 (b)] 1ﬂﬁttjwﬁ{jﬁf
X BER DOMES SUV A, T, 21195 B RS

60 a
= a8 .
=
E 36 ol *
,_] ™
.'X -
Pl RN
= :
o 12 N -
——
0 ¥
ST K
m-m
a .
@ o Rk
o o6t 4
w )
3 ".i - -
U 1 L
T 1K BILIK

Y1 DOM B P2 43 Frdik B . I IHE AL yZ/Ea )
FAF AT LI U8, % 58 25 S IR, e Z 41
R (ER:K €] %%Aiha VR R E2/E’4 Tt
i‘%ﬁﬂnﬁm%ﬂé/ﬁ *ﬁf’&ﬁﬁ’]%ﬁﬁ i L4 ﬁ
I, Tﬁﬁﬁﬂj Tééfﬁ PSRBT Bk 58 X
DOM ¥ 5 sﬁ%‘/ﬂl:ﬁ:ﬁmkbi E2/F4 {E%M@d&
SrH 6. 10 £2.15 F15. 75 +3. 07[ 3 (o). %M
RFBCR DOM “F SR 741 . BT T
T VLK B3/ E4EARE T 3.5, 7051 0 2. 62 £0.46

2.8 +1.56[ (K3 (d§ , < W20 PH 38 DT AR
DOM =% A .
60
by —& _y
- 48 ‘e 4
; 36 EA R
—
3 24 3. ,: .
%lz *e ,
0 ‘.zo &’_
HRTE X BT
4
(@ a .
3t " a1,
: | PR B
e s o
53] 5 .:. __‘._
1 1 1
PRI 1X TEILoK b

AR/ING TR R R A TE 35 22 5
E 3 EBERHITTIRY DOM B SUVA,., . SUVA,, . E2/E4 71 E3/F4
Fig. 3 SUVA,s,, SUVA,,, E2/E4, and E3/E4 values of DOM in sediments from Poyang Lake

2.2 ESBHITIEY) DOM (58 eS80 0T
St —35 3 A R BH I UR A o DOM. 19 )6 3 45

fiE, ABIF 5T 16 R 32 B2 925 0 1% 46 £ (FI, BIX Al
HIX) 4753 Br , S5 R AN 1E 4 Fros. &6 B oA P b



2 3 BTN S« W PRI ORI A ML B G IS R 851
£1 FEKETEY DOM Kk SEagxftLD
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Fig. 4 Distribution of fluorescence indices of DOM in sediments from Poyang Lake
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Fig. 5 Spatial distribution of Fn(280) and Fn(355) of DOM in sediments from Poyang Lake
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Fig. 6 Three-dimensional fluorescence diagram of four components obtained by parallel factor analysis
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