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Abstract: As the main organic waste after the cultivation of edible fungi, the resource utilization of mushroom residue is
of great significance to the sustainable development of agriculture. Dissolved organic matter (DOM) is the key active
component in the decomposition process of mushroom residue, and the dynamic changes of its content and structure
evolution directly affect the environmental effect and fertility release of mushroom residue after returning to the field.
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At present, the research on the evolution law of DOM system at different decomposition stages of mushroom residue is
not clear. Especially, the quantitative analysis on the continuous changes of key physical and chemical properties such as
DOM aromaticity, molecular weight and humification degree is insufficient, which limits the efficient resource utiliza-
tion of mushroom residue. Therefore, this study took mushroom residue as the research object, and aiming to reveal its
dynamic evolution law by monitoring the changing trend of DOC content, aromaticity, molecular weight and humifica-
tion degree of DOM in mushroom residue at different decomposition stages (5, 15", 30™ and 60" days). In this paper,
the characteristic spectral parameters of DOM in mushroom residue were systematically measured and analyzed by
UV-Vis absorption spectroscopy, including SUVA,s4, SUVA,40, SUVA 50, A250/A365, A300/A400> 0355, and spectral slope (Sg),
and the response order of DOM structure was further analyzed by combining with two-dimensional correlation spectrum
(2D-COS). The results showed that the DOC content decreased significantly with the extension of the decomposition
period, and decreased by 71.05% on the 60" day compared with the 5™ day, indicating that the easily degradable organic
carbon components in the mushroom residue were preferentially utilized by microorganisms. SUVA,s, and SUVA,4
decreased at first and then increased, while SUVA,;, increased at first and then decreased, indicating that the aromatic
components with simple structure in DOM were preferentially decomposed by microorganisms. 4,s0/43¢5 and Azgo/Aso0
gradually decreased during the decomposition process, reflecting the increase of DOM molecular weight and humifica-
tion degree. a3ss decreased significantly, and the Sy value was always less than 1, indicating that the DOM of mushroom
residue was dominated by external input. 2D-COS analysis showed that the aromatic component (200 nm) was the most
sensitive to the decomposition process. To sum up, this study revealed the regular phenomenon that DOM structure
tends to be complex and stable in the decomposition process of mushroom residue, which would provide theoretical
support for soil carbon sequestration and mushroom residue resource utilization. In the future, with the help of
three-dimensional fluorescence and high-resolution mass spectrometry, the composition and transformation path of
DOM in mushroom residue could be deeply analyzed, and the correlation analysis between DOM and microbial com-
munity function could be strengthened to fully reveal the driving mechanism and long-term ecological effect of DOM
transformation of mushroom residue.

Keywords: mushroom residue; dissolved organic matter; ultraviolet-visible absorption spectrum; characteristic spectral
parameters; decomposition process

DOI: 10.3969/j.issn.1000-2561.2026.03.018

A PR (dissolved organic matter, DOM )
E—REEE T 0.45 um JEAR, BETFOK. BRECHK
WM E AW FIREY, ) AT 11
DR KRR EA R Y, R4 DOM
TERREE A BT e (0 2 i Ll R AR 1.0%~6.0%,
PHAEAR &SN ED S ENE, 2AEERETY
JRAGHF 5 g A B % o 3R . —J5 T, DOM
Z 52K, WE S A YRR CO,.
CHy SFil =AU, HEE 5850k EH e+
AR Sh &AL H—Jrm, DOM fyfka#
P (s EE . . BN ) e T
HABRERN—7FE/KE DOM RN A Y4
HeaR IR S He s, MM RE LY, Bk
DOM fe 5H /KPS R as A, s & RE . B
) DOM NIXTE 4 J8 ARG G He S, #Emisy
Wi 75 Je Wy T R HE AL AN, DOM ik 2 iF M +
Ny EEE bR, AR AT PR el
EHIR X IR . Hik, 48 DOM
SRS eEER A, NHERAESHRE . ik

AHUEFH G T R A 2

AR B R G A B2 R Y, B
R LR RTAYI I, A A HLBTRAE 3R
AR ZHAR . Ak, R HEAL A5
BRI BTG R) 2 B, R AERE AT
PN R, A B 2 45 2 R A O
i DOM, H. DOM [ & 5 b S P Jo 2 it HORE e
W shasql, BB EE R DOM L/ ik
KA AR E, G R A 8] R
Oy TR R TR AR R, Wik
ORI e e e A, HLE R Rk
AL (C/N) RIfgAYEE, al gE— 50 DOM
(RS AR SRTAT, M ATER S DOM iF5E £
Erp T M KIRSEGHEILIR R, R AR
T X — PR A HLARL o [R) B B X8 A [] SBORE BB C 4
BrEE] | SR VR ) DOM B A E AR KL
Emptr st =, JUHBD XTI B A
PEFRIE | 43T ok A5 DA R Ah M o 2 A T 1) o o
AT, MELL S B A BRI B 2245



746 o AE A F AR

%478

FETE AT B AR M AT RAE DOM #: A L
FB, Hh & oh-nT W OLiE (UV-Vis ) F#AE
faifE . SO . FE R RS, £ DOM B
e R Z ™ %05 B IO AR SR AT AR 2 1
TiALFE, RN SO0 EAEE R DOM [ ek
HEYERT . B4, SUVALs {5 DOM 35 F i & IE
R, HAEME R F LAY b ™
ApsolAses FUAE ] 7R 70 F 8 K/, HofE R
DOM 43 T/ SRl R (§)( 275~295 nm )
5 DOM Jefb2E NG vEA o, H5 341
B M BAEBSEIESE, UV-Vis A A4 30w
Mrd4 . SRS FRF DOM W35 E . B85k
N N o e AL e A i1
UV-Vis AR 531 01t AL X% 211 DOM /5%
M, BAAR T SUVAgss. WOEEE LU E S 2406 DOM
f2p kB il s G T Uv-vis 251
R TR BHEIE T+ DOM 4> & SHik e
WAL XSRS N R UV-Vis il B I8 i
DOM (a8 Pe it TR S0y i =i, % F
I, ASHFSE LA [ BURE I 359 1) 1 0 g B 58 0T 42
SEA AN -TT OB TSR, R GRS R
Pt | G b DOM & . HEE . AT
J AR B A A I R A AR A, A AT A
[ 4 ft 1 @ & DOM 9 UV-Vis %5 iF 2 %
(SUVA254\ Azso/A365\ S fﬁ%) %E“, fl%i‘%l‘{ﬁ
DOM K shZS AR AL, LA A 1 i 9 IR AL A A G
PR XU A 5 8 0 8 B R b AR AL P Ak B, TR
BB APUETY DOM WG4k R, H
LR DOM BRI MS % .

1 #MRER=E
1.1 RIEHE R
A5 A T 1 P A A N T T B i e 3
(109°29'47"E, 19°34'54"N ), J&Hii 2= KL 5 0155,
fige, AESEHIEEE K 23.9 °C, FRE N 84743 °C, W
AERETR LR 1886 mm, FNZE BEAEPAE 5—10
H7 A AE[RK B 79%, Mo K AGE E O H g
WAEZET R X5 R, R
e 218, NEJIACPRAR, W A% O35 AL
k& i (258.99+8.43)g/kg, M S i M (21.03+
0.59)g/kg, A %W 4 (419.97+25.32)mg/kg,
SR SR (2387.56+151.85)me/kg, ISR S
1 (886.78+36.27)mg/kg , I fi A MLBK & & A
(1916.52+126.30)mg/kg.

12 FHik
12,1 #RAf  REFES O RE RIS
IR . T 2024 4F 4 H PRI, 40l 7e i
+IEEIH 5. 15, 30, 60 KFEATH B REE, R
FHBEARBURETR A1 R AR T AR, A 3341k
B3 AR R ST 1) T TR S ] S
=, TS, KB T IR S0 5T .
1.2.2 DOM#y#H| &5 54 Bk DOM %I i #
B BRERHED I, FREGE 20 HFR
FHEM 5.00 g T 100 mL B4 H, A 50 mL
KETK, BB 24 h, 12 000 r/min &L
30 min, B FiH WL 0.45 um JEME, 15 DOM K,
BT 4 CROBRAE! SRR E
[ HB %20 7] Multi N/C 3100 % ) DOM H {14 145 fidp 1
EHLK (DOC) &,
123 #d» DOM %9177 b A B A A 5
SA AN WG TR DOM )
WOETRE . LU 4K A2 R, HREE KRR
200~700 nm, PFEEMEFE 1 nm, W (1) H5H
WU REL oy ), FRAE EEAM TSN UM ( specific UV
absorbance , SUVA ) %3 (2) &,
0,=2.3034/b (1)
SUVA,=a;/DOC (2)
K, AWK (nm); o R 2 LRI R 5L
(m'); 4 APK A AR b ETE RS
(m); DOC M ffEA MUK E (mg/L ), i
— AL T HHIEZS$: SUVA,ss. SUVA,g Fll
SUVAqg ¥ 8 FRAE DOM J5 F S50, 4
SR i B 05 AL S R & BRI T
T Ays0/As6s LUIH 5 DOM (M4 R/ N 7
KIS, VPG DOM 434404 1R FGIEE AR
As00/As00 HUAE 5 DOM 15 7t AL T2 5 ) AH D6
o3ss AL MR LY (CDOM) MMk ;
WG 2R A2 ( S ) HE I B i IS TE AR
TERERIR M (Sp) 42 2 DAFRRE S 2 .
HEAKXWT
0, = 0y,
Sr=5275-295/5350~400 (4)
X, MIEB K 2 IR, o, WS IR
KW 2%k, Sq WhdE T 275~295 nm P BOGE
BER ((Syr5205 ) 5 350~400 nm % BEOGIE R R
( S350-400 ) WY HLAE TR AT, AR X AR E PRSI
W T RAE DOM FRIRALR 545407481k, H
5 DOM e g ek,

[S(2,-2)] (3)



%5 3 4]

FRAERREE . JE T 5RO -] WOCCHE kI S T T AN ) 20 ik S35 e A A ML 19 28 AR AR 747

1.3 HiEAIE

K H Microsoft Excel 2021 #4347 848 %%
L, FIH SPSS 27.0 #AFiEAT I 2500 . FHOCHE
ST S ERGT M, (4 Origin 2022 #44HIE .
K] 2D-COS 7-Hr 5 otiE 4, #878 DOM 45
HEh 57254k .

2 HR5H5H
21 AESMBPEEEITHEARRBERTI®R
(DOC) &EZTK

DOC & efii it L (DOM ) “+F
BE” BtcR PR RS B 1 T, Bl A R
B, W DOC &2 B TREaE., Wik
WHES 5 KA DOC % i, 4 15 196.67 mg/kg,
HZHM, @M% 15, 30, 60 K, DOC &+
I3 AR 52.06 % . 63.83 %F1 71.05 %. 6B 4
Bif 18] 2. 52 DOC 5 & .
22 AESTBHEEELIHEABERTIR
( DOM ) Z245h—T] DU AR I S 3 ih 2R 45 1E

LA WL O S RES Sk DOM 4 {2441
RURRAE, FEAI T I DOM (zh&2tk, A

A

W
1

—5d
---15d
--30d
60d

N w N

—

(=]
T

W & %% Absorption coefficient/m™

300 400 500 600 700
K Wavelength/nm

[\
[=3
S

1.2

0.8

0.4

WEZ Standard deviation/m™

FR

O3 39T A DOM 11458 Sh—n] DL SO 1 5 ik dn ]
2 froR, FEANTE A, TR DOM I W M 28 4
BE A B3I i /)y - e A 35 X A (200~300
nm ) WIREER, 2 500 nm #K 5 W REL
T 0o [N, HEE D RIIEER, HHH
PR AL Wl R B R S TR IS BT

r a
15000 | +
12000 |-
£ 9000 -
& b
g
S C
O 6000 |
Q c
a
3000
0
5 15 30 60
B} jA] Time/d

AIR/NG FRER /R 257 % (P<0.05),
Different lowercase letters indicate significant difference (P<0.05).
Bl TRsSHEAEES DOC FELH
Changes of DOC content in mushroom residue at
different decomposition stages

Fig. 1

_ 1150
16—#8 - IR 3
E
100 >
o
2
=)
50 8
O
]
e a
0_ 1 1 —_—__I____-__—I ------- 0 m
&
200 300 400 500 600 700

K Wavelength/nm

2 AESHRPEEARETIEA -7

Fig. 2 UV-Vis spectral characteristics of DOM at different decomposition stages of mushroom residue
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