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2024-2025 ¥4 FE M, KRR 2301 PE. 2302 FE. 2303 LR ¥ PHIT (AW FY HibiR
248 B, SLHIRAR 16 NFH. 2025-2026 54, HHER 2401 FE. 2402 PHR ¥ 4 (%
EYIFY ERRAR QAN R, IR 16 NFH. 2023-2024. 2024-2025. 2025-2026 F
SEREF AR AR CGIRICEEMTARY 4 BHERIE, H CRBEIREEDF L H)
4R SR, W CRBEFREAMFREY 6 REENIR. B AL AEAR £ HIRR
¥R 180 A, £33 45 R, BRSEE10171 % R 7RI A CRBEIREEMEY #H
MEE, BRRABRWAE, BRSNS RREN &,

3. 38 HIE 2202 FEA FF FE F AR RKF AR TE <7 4 Fm 7E M AT S K R B 6
B BAE RIALE; FIR 2302 YRR MG <5 [ F B K% A B TUE “A R R R a0 &4 T 1%
B4 T8 U T R AR R RRAE B L 3 B AR AL 7T S 6 PR AR AR R R AR R OL T R 2302 BEAF
FIME S [R] F B9 K F A2 A TR <A TR 28 A ARopk 438 BT SRR V8 0 U ORI AR AE B 0 v IR T
TR FURRFATUE A 4 7. 2025 5548 2 WL FRIE. RE. ARMEE TS
FEEAERVFREEHFE LY AFAELEBERAFR-ER. 1852020 AAKEZLRE
. 2021 BAT K%, 2021 RREAFFE3 LR FARARELEX, L EFFRFRME LS
SRR R T B AL (Rt 7,

4. Fr TR AR EAT A EN ARG EMB AR FHRTE, BRFFHARBEREA
Myiem EHE. RAAEAMARXTFRE . FREFT TR BREAMEETTRA. &
BN EFRRAFRAARE, RIBIHRLEF 57.6 Fn; ST % =B E-ER-1EH
SRR E RS s, 2025 FEFH T AL WEERE N 2L

5. BMASS¥RFRER. T LER. FATFRAMETAGEZD., wEE5RLFRES
FE VL FRTFERE . FEREDF T LEL . FIME LRI FEM O EE S,
PR S miRkAE. HENARFERE RS TIE. FEABH, 55K £ 50 AL LB X
TR FALEMIAE, 55 KFERA. KB ERFETEFIES.




(=) TEEREREL

L BHA, AAREREFRERR RENFY FRE, it 180 ¥ i FHFFHHK
FHEREPRERIR 45 Ret, £ (£3X) 16 REF, EFENHFRELZSITNE4. &
#2202 I8 E 5 B o S B K S A AR TUE < 4 T VE M RS I AP AR B B R R fE
BN, FIF 2302 FEHREFR FHAF ERQUTEBULER B AT LET WRE
T e S A BCRPAE B A A AT LT S B P AR T R 3T 2302 FEAEAT M S R oF oK F A A
A TUE <A [F] 26 A AR AR £ 3 R 7 kU R M A R R v TR U IR AR AR R S TUF
R RFEM; HIHAATLFLEE. RE. ARMEEF54m 2025 48 5% 18 2 B AR L 5R
SRS LN RS EEBRBRFERIR -F R, 585 HI 2201 L 57 F F ARk b TR
ReBRMF LRI, 2023 4 9 A-—2024 F 4 H, TRTERALHHTHF S
W, RETHWHF LRI NGBS, 2024 £ 7 A, RG T HIFHARLS.

2. DFEARMBERFAE — 2, RUEHERIR/BFELEEHE (477). HEs
FERBEREAREETTRA (15 7). BREEEMF R FFEL (57). RLRA
WHEBERRGHA (TEFTEREEM) ERERETHES (57). FEAFRR
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T PBREREREA/MFELE EHE . REAHITIHE %, 2 AEERALMAT £
JrARAu e A B TAE, 55 0F 5 i H A BT TAE.

M. FEMEAREIEER

HIA, BHAE TR £ Bk E 75 e £ SR KR 8T 58 . £ BA R WA K TR #
JEAHE DU AN J7
(1) V& MB N X 1385 LB 2R B BUR A e

B LEA B (SOC) o-fEHY IR ESUKE (Qio), BRI AN KB (Ea) #E
WA, ITHNAE-HRFEXREE., B HH 59 ROEFRELR, FiT T SR & ET
FEEEREXKE L EFFIRSME Quivem (B 1. M AE D Z R T p-A &1
HEEM, FECO M EML A RAE T 221 £ 650 5. REMENELEER, EF
ERERFSERT ZETHEMN Qo (1.31-1.59, WixtB4A N 1.67-1.94), X — TR E
U Ba B89/ K (21.2-36.7 kI mol™!, T B4 % 35.3-50.9 kI mol™"), & BA 5 Al 8 fr A\
MRRERERSEREE LEAANELS T LB R, AR 5E L SOC 4%
W% Ea oMt B ey Uk, MBC &% 3 RE% 29 R B3| E(E, 2|% 59 K& T %
T 831%%E 1935%. ELHABEAHT, X—THREHSLIELE (Ba) WEARS X
Ho XA RERH, ERRELET, BUEDERBEEN-F 077 X oA A8 XT3 AR 19 8%
K. REERRZH, &KW Ea BRI AR E. BUAE W R A AR LR 3 A R
te, Quo MURBET R F R T, CEAT REMRB IR FRE. RFREL
& W Ea RA| A EBGUEM AR, RELFER-EKIROIFEL W, Akt LERA
B MAERRAT TR E L LR, A4 RIA A “Labile carbon input suppresses Q1o of
soil organic carbon decomposition by dynamically lowering microbial activation energy mediated
by a shift in microbial metabolic strategy” 4 & T [ PR -+ 3 £ 2 4738, T &% 4 7|  Geoderma ) £ (
MERAX—X, AT,




Key findings
Early phase (0-29d) Late phase (59d)
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Underlying mechanism

Exogenous glucose Redirects microbial Lower E, and Q,, Masks contribution of
(labile C input) metabolism (apparent) higher-E, decomposition
of native SOC
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Reaction progress

B 1 SNEESEFERIN T IR AR R SRR BCEE R E MR (Geoderma, 2026, 473, 118000)

(2) ZT00A My 7 v AR A5 ALK B9 U R A A8 98 7 A 3 £ 348 4 M S R I R v

E—THH 120 KRBT EHEZRFER T, HORRHR T A7 R0 £ BAEE M IR
WE e, A RE THRIERLAE. X WG LA P RE R KB (B-1,4-N-
OB PR T Ao Bk R ). IR A B R AR SRR (B 2), &RKY, fEahfnit
FUET, B-LAN-ZBAEREEEREAT (121 £ 281 ), MaARBENE (RE5H
PRk EREEE 2 A ) W BE T (FRAESE B 9.86% ~45.20% ). @t b ¥ it B K 3,
BRI AR T AR A M R fn sk B T K AR ERR T — R R L Z AR A R ok,
Rl AR T xR, BT HERESIRE LRI TE . FEET T e
TR YIRS R GUMENL B B . e d R A e (500 mg/kg ) AT,
WAMBA A KFE (CUB) Mkl PRk RHEF EA (958 m 1.17 £ 1.59 fFfe 118
E 3.56 fF). Beoh, A B R T A KA AR F B B RORE T F K LA (5.5%
E 50.5%), TATEITAE B E T F RN ETHE (BESA A 314% ~47.9% 0
31.2% ~ 63.7% ). BRIRHTGINIG R T A A AR ikE, IR T A A S EER . A
B AR T 3R TE R A E SR S AR AR, TR TR M Ry L AT R
FRTHEARRAAEZRN. MAFHRARRULREE —E= &%, AR “Arsenic stress on
soil microbial nutrient metabolism interpreted by microbial utilization of dissolved organic
carbon” K& TEHERFESH I T  Journal of Hazardous Materials) F ( # R R AKX —KX,
B A ),




TCA cycle
Quorum sensing
ABC transporters

Two component system

. . Oxidative phosphorylation
Stimulated the expression of L
Homologous recombination
soil microbial resistance genes.
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NAG increased by 1.21-2.81
&}% times, ACP+ALP decreased by
g 3 9 86-45.20% under arsenic stress
"""

W, .aPoC el \\
°._ ...... BG
-EQ“ CUE increased by | i L/ C02
LA et NO," \ 17.4-59.3% under ﬁoo 25
SRty &b ACPandALP
o ‘,.-'\@5\0 i \H N \ mg kg'! arsenic stress éé’ e Increased by 1.18-3.56
---- o : .
Exogenous o § e ';a“g\ﬂ = % times under 500 mg kg'!
o o .
o ot 5 arsenic stress.
C-sources ?’\\:e e’i"':@ Ry &
A o
2‘5"} \ Organic matter
Note:

BG for p-1.4-glucosidase;

NAG for B-1,4-N-acetylglucosaminidase;
ACP for acid phosphatase;

ALP for alkaline phosphatase.

Nutrient requirement
N>C>P

Nutrient availability
P>C>N

B 2 BfE T HIER AR BTSN (Journal of Hazardous Materials, 2024, 470: 134232)

(3) LEMAETRWESTRPRGIFEFNERENA
1) Ko OB BN YT e A A AT AR A
ARG T SBERKH Cr(VDIT RN R KRR E L+ B-A A EHE (BG) BEX

jg/
7

H2h I F AT

JethL3EH, BN BG EM S & BGE S 66%.
M, £ Cr(VID) IR 4 50mg/kg B4 4 & 4

By E M, EF A BG R I F E B U

M, FER RS T MONG A B E e R E . B A

BN, BERZE
R, Cr(VI) 7538 EFME T W AEE
7| 94.5%,

il g 4 BG By 3 %) % 4 49.5%.

Hk, FEERE Ce(VI) MET, M BG HAE x 5T R34 A,

AL T LEERRN AT, B F R, Co(VD) &t B -A A HEE” R
FHH, RAARARMER (Vi) BF FE, TRRFHK (Kn) ZHED, Cr(VI)
*t BG B30 %] %4k (Ki) 3B H 0.03-2.78 mM, BEMTHAZ 5L EEHE Kafl (0.94 -
472mM), XMW Cr(V1) 5 BGWWE & M EmTRY. AT ESH EE (EDso, Bl 32 BG

EVE TR SO%MARE ) MASERITEH—FET, BINE (636 mgke) HE T LB
Mo B (7] 4.95 F71 2.07 mg/kg ) RILE BUR BN, X—ERELWH, FURH TR

BevE I (e G i), Wik Cr(VD) WASEHENR. Fi, FLEXIA N EELE
WHFEHTHRREL, BWEELE A ST fo L E T4 B N5 i A B
GG EHFE. HMARMRUE —1EHHM, A “Assessment of chromium ecotoxicity by
soil enzyme pools of B-glucosidase” & X7 Tl «Pedosphere) £ (A AL =K, H4l—
X, BB fl).




Cr(V]) influence on different soil BG pools and implication for Cr(V1) ecotoxicity assessment

Change in activity of total BG enzvme pool

Acute and ageing Cr(VI) pollution

Intra-BG predominates in Total Extra-BG predominates in Total
Extra-BG is more resistant to Cr(VI) BG activity in the unpolluted soil BG activity in the polluted soil
Intra-BG -
\ Bt ox g Total BG activity
reduced by 70%~87%
Cr(VI)
@ (VD) Unpolluted soil Polluted soil
& Active BG Michaelis enzyme kinetics

Ecotoxicity assessment

& Inactive BG v

E

Uninhibited * Model | Partial Inhibition
1 c*(1+a*x)/(1+b*x)

Ving
max & c 86.90 = 3.58
Ee X 2 0.03+ 0.006
o b 0212003
= Inhibited | R? 0.997
Vi o i
20 "

Ky [8] 5 o

B
Reduced V., and minor changed K, Crimgke)
Noncompetitive inhibition predominated ED3;=4.95 mg kg'!

(BG activity

=

Intra-BG is more sensitive to Cr(VI)

B3 JRANBEEETE Cr(VD) EBREEEHEIER ( Pedosphere. 2025. DOI: 10.1016/j.pedsph.2025.09.025.)

2) ARFRRE S HFPO-DA M+ 8 M A A E M E X

AR FB (PFOA) fiofA Fixs®m (PFOS) RARXEMHAMMNET LY. 4K,
HHEAWERS, WwAEFATKE —RBKE (HFPO-DA, PFOA AR G) WHIEALSEH
sk z & Do BT T — % PFOA #4488 X & HFPO-DA *f 8 4 1~ [F] £ 4 2 & b 57 %
MILEEE (ARS) WAESEHFEF UM, oM FBs) /) F i TENT kit —FEHT H0
HIALE . ER KW, HA ARS ALK FE A PFAS #Z & A&, HFPO-DA XA H Emth &
¥, # EDio &K, EEH 2.06 £ 3633 mgkg. BEF N F 2T ET, PFAS T EFIRE %
HMHl. [ERERNA, HFPO-DA By H| % KT PFOA, kK GHry4 &%) E ik,
o F xR E# —F XF T X — &I, PFOA f1 HFPO-DA Hy 4 4 8 45| %1—5.8 #-6.6 keal mol ™,
% ¥ HFPO-DA 5 ARS W ik N B &M & A1 E o £ k4 447 (PCA) &P, &£ H E (ED10)
WERTEHLEANA. KA. #FHEGEMpH BER, ETXLHAFTZ LWL TEHITHE
Hepa ks TN ERERHE (AEE RS A4 0914 F10.842), TR HEBATMAE S . AR
ERNEERE W A E N E LN LE KA PFAS L 2 W Ef R TR HENE & Kk
RETEZWELKE. # % LA L HFPO-DA is a more potent soil arylsulfatase inhibitor
than PFOA: Mechanistic insights from catalytic kinetics to molecular binding” & & T ¥ & # & #A
F| {Environmental Chemistry and Ecotoxicology) £ (# Ffg A%k —X),




ITFPO-DA

' F F
o
o F
F
F F f f
F

Arylsulfatase (ARS)
e e

PFOA-ARS HFPO-DA-ARS

ST s
% Sy .

AG =-5.8 kcal mol ] A G =-6.6 keal mol Lower ED, /K, = higher toxicity

ED,,:10.24-69.41 mg kg™
K,:0.247-0.430 mM

Total-ARS  lntra-. ARS Extra-ARS

ITFPO-DA binds more stably to ARS (via hydrogen bonding and hydrophobic interactions) than PFOA, leading to stronger

inhibition of intraccllular ARS (the most sensitive pool), as reflected by lower ED,, and K; values.

B 4 BHBRA S TBP Xt 75 iR MRS EE 45 £ ( Environmental Chemistry and Ecotoxicology, 2026, 8, 1922-1933)

3) FETEEVEM. BUEME Tl Bk 38 AT B WA R A R R A L 2,4,6- Z K
B ) 5 .

HEG I EF 2,4,6-Z KB (TBP) W EAZSAE, FET A 56 KM FH
SR, E A %%T TBP AL BF N H RIS KA L BEAEID R R H, B B-14-HE
HEHEE (BG). AR AL KE (LAP). B -1,4-N- . BE# tE 186 (NAG ). #1425 BR B (ALP ).
7’:‘%% B EEEE (ARS) Fuf BRI (NR) FXMEMERN LN, FENETHED LS

. FAPR (BR) A s fhif 3 (PNR) FUAWE A XG5, TBP #h 5% B F40
%'JS’ BG. LAP. ARS. NR &M, PNR DU RAR AN W&, Zes i 2L 5] 70.7%; T NAG
EMNE TBP %R, &AM KEAS 168%. Hik, TBP BFMH T LM i
ZHME, ERERIERTHET 285%, FEFRBHATHET 63.9%. HF TBP REH &,
BHRZ I imiidbd 0869 THZE 00074, thsbh, E5BHERA QN ERL T, TBP 757
REHMEKEHRAEEA 44.1%, @EALORAERN 22.8%. XKW TBP 1535
D T R R IR, (EAnE] T RAFIRE, AT T AR A . @i
WG A (SSD) JrikfE ey TBP AMIKE (HCS fn HC50) 877, H&FE 1 X
Eaal K 1.82 f1 794 mg/kg, THEREE 56 REadl LAZE 432 f1 10.9 mgkg. AR
#/ T LEF TBP GRATE XNASKR, JFERFEMET HAERK E!’J?H%ﬂ%ﬁ % LB B
RERNFE TBP L ERMERERME T EENERKE. X RRULEEMNEZ S
3, DLRR Y “A species sensitivity distribution approach based on enzymatic, microbial activity and
functional indicators for assessing 2,4,6-tribromophenol toxicity in soil” X & 7& ¥ 35 £+ % 3 T
«Environmental Chemistry and Ecotoxicology® £ ( &k KK —KX ).




MBC, MBN, MBP,
MBS, BR, PNR

» Simpson-Yule

GM

nnnnnnn

unctional diversity g
Multifunctionality %

04
Safety thresholds ,
HC;=4.32 mg kg™

HCy,=10.9 mg kg %
B 5 ETEHEM. AEMEENIREEIR KA BUBE D AE PR 3R 2,4,6- =M FH (Environmental
Chemistry and Ecotoxicology, 2025, 7, 1850-1860)
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