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HEEMANREAS B RIE S E R

AOHEL 5, sk
(1 RIS R 2EBE, WB/RIE 1500305 2 fEBEBE AR S 4O AU, M/REE 1500815 M/RIETT R ERABi A
Yoy, MRJREE 150028)

O USRI GRS 0 SRR S vk, SR TN IO 0 S5 R B AR A A SRR B B vk, RS A LT
(labile organic matter, LOM)/ZE ARG 717 B G 1 UREE AR, X HEER R AR (e A B2 . sk, 3 LOM
B AR TR 3R TR IR IT AU AR A 38 LOM R /a IR . fh2F | A= A o 4T o0 B SR A 45 PR TRI 40 43
-3 LOM 4143 A0 2 T 16 EA AN e PRI L e | 10 07 PG 4k 1) R A8 TR 2 12 ] LA 70 AN B 45 A A R,
AR AR . PRSCAYES R . A SO R B> TR AR AT A DU S R AR A 2 Sh-n] WO (U V-vis) | B2 AT SMEIE(FTIR)
= A5t (SDEEM) M A% RESL IR BRI (P C-NMR)F SIS AT 5 T T PRA, FFXEX 8 iE4E LOM W5 YR U IEA T T
MER . R IR XA FIRRESE B, RS ARG TR, i T R0+ 5 LOM 443 A IR eigk o i, Imigefiesi +
HE LOM HBCR M AR AR I T H AR 2%,

KER: FHORHEAILET EEEOR; 25, i

RESZ%EE: S158.5; 0433.4 MHERFREARD: A

Methods and Applications of Spectral Analysis for Soil Labile Organic Matter Components
ZHOU Meng'*?, XIAO Yang'?, LIU Xiaobing'?"
(1 College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China; 2 Northeast Institute of

Geography and Agroecology, Chinese Academy of Sciences, Harbin 150081, China; 3 Department of Biological Center, Harbin
Academy of Agricultural Sciences, Harbin 150028, China)

Abstract: Spectral analysis is a method that applies the principles of spectroscopy and experimental means to determine the
structure, chemical composition and relative content of the measured substance. Soil labile organic matter (LOM) is an early and
rapid sensitive indicator to ecosystem management measures, which is of significance to the study of soil quality changes. Soil
LOM has been a study focus in recent years, it has various components separated by physical, chemical, biological and combined
grouping. The quantitative methods in determining soil LOM components have uncertainty and difficulty, in which the analytical
approach of quality change by applying spectral analysis can complement and validate the quantitative changes in obtaining
accurate and detailed results. In this paper, the spectroscopic analysis methods for structural characterization of organic matter
using modern molecular technologies including ultraviolet-visible spectrum (UV-vis), Fourier transform infrared spectrum (FTIR),
three-dimensional fluorescence spectrum (3DEEM) and solid-state nuclear magnetic resonance spectrum (‘*C-NMR) were
described in detail, and their applications and advances in soil LOM determination were also summarized. It is proposed that
appropriate spectral analysis techniques should be selected according the study purposes. Specific spectral analysis method is
recommended suitable for each soil LOM component. The paper could provide a technical reference for examining the quantity
and quality changes of soil LOM.

Key words: Soil labile organic matter; Spectral technique; Structural analysis; Soil quality
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T+ A HLF (soil organic matter, SOM)Z AR
e AR E EE R, TR -3 R AR S R Tl
KPR BEEVERT, X 3y Ak 2= A 2 DL it
FARONA AR, T EDN 4R R S A
AAEDEERUY SOM X bifi b A: 25 R g JuH = A 1 kel
RSB AT RESE & A g e fE Y, 98 SOM 11
AT DL e | A MR DA S A AR R T
W85 TP A ESARYE , [RIB S 2k S As ik
Tt AP TR 45— 52 A B =L R

{HJZ, Stevenson“Wfsx K ¥, SOM [&fitteIf1F
TEH G, BRI AR A S PR SO K, T
HEIG A HLT (labile organic matter, LOM)FY & i
SRED, HXPPREE A A5 1k L SOM BB, J2 A4
AR GUE A R B PO bR . 3% LOM 48
2 T3 MU TG PR 4y, JLAE R rh B R Y
A RUNERI— 8 B e, Ao IR A B
b, i EXHHE R RS R A e BB R
LOM fEAES RG2S 3 FHEH: OEX+
Y FAEARA RIEE L, AT BRI
QEXf H LA —a AR EE A, X DR S H R e
PER YR A R S BRI, X 5R
ST AR, ARSI LA BE . BRI
HFEsr. I, 158 LOM BATIR KAy o2 i s Ft
FEPME, RITEEAER + Rl 2R TAEE BT £ 5

+HE LOM BN I . b, AEWFPIU RS
SN ik T LA ES R TR R ALy, i O
B4y %240 HLE (light fraction organic matter,
LFOM) . i A5 #L i (particulate organic matter ,
POM) . KMl & &4 Bl JBit (macro-aggregate organic
matter, MAOM); @fb2:415r: MRIIRECE IR (E
MERZ , fulvic acid, FA). ¥4 HLT (dissolved
organic matter, DOM). 27K f#A L)% (acid hydrolyze
organic carbon, AHOC) Fll 5 %A 1k A #HL i (readily
oxidized organic matter, ROOM); @AW 4H 57 1
He Wy A W BB . % (microbial biomass carbon and
nitrogen, MBC . MBN)FITE 7 Al - fk. 6k . & (potentially
mineralizable carbon and nitrogen, PMC, PMN); @
WGy . MR G HLJST GPOM) FHF B3 175
A HLFE(CPOM, fPOM)!,

BHXF L4 LOM Ar 8, 28 e 2Tt T
Iz AR H i T 4 LOM 4143 A B
W53 HT 7 1R B AR A e RS — , I Z AR A
FAFREE AN AT BESE A ARTR] , J3 B 435 SRl A7 AN
FE MERIME LBk |, 55 20T 118 LOM 41 45 1) it it (4

SERHA TR ARG OGS S BT ASUAT LA T i LOM
i A LSS G T = = Y TR N TR YRV
VPP AT . SRR T T R R D S,
SRR SZ BRI TAE 1Y O o 25 Fh 45 F4 0 4 BT & A H:
M —JC ZRRFEDGEE SIS AT AR G 2 1Y S
CRROE G ) 152 36 J7 32 A 0 2 o I 4 I ) 4 4y R L
PR2E G RIAR ST B it (T2 3 Fn) i it e
BRI N OIS Ry O ikt E 2y
R WM (0 SR % 1 A R S0 A A B S Ol T
B RO, IR ISOG T R TR 2 R SO i
ST B A O2 R DL A I IBO G T A 5 A
AT WL WSOGTE | 20 AR IOG TS R - OB 55
T 5 DL 00 ¢ 56 0615 A 92 016 S 3 3% A 7 SO
AR

XFT A HE LOM A 53K Uh, W TAEY #0455
R EE R S N U TR0 e s R Z S WA ST E w1
G3HT, THA 3 Fh o2 07 0 8 H B AL 43 IE A R L —
I, ARG, BIA BB EATH#ATERE 5
B, RFEHL N ERY) BT LS A SO BIF9Y 1358
LOM [N #5454 (1) 45 A - AT U 5% 3% (ultraviolet-visible
spectrum, UV-vis) . f# B M- 75 $ 2T 4h 5% §i (fourier
transform infrared spectrum, FTIR), =Z4E2¢0i%
(three-dimensional fluorescence spectrum, 3DEEM)#
[#] 75 4% 14 3L 98 Tk 3% (solid-state >C nuclear magnetic
resonance spectroscopy, C-NMR)ZMHrH R AT T i
W, I T AR L LOM 41 B B 86 iE B
Jrids, VAR BIFFEA# T 143 LOM 1850 A 5 22 1k
AR HAR S

1 5

1.1 ZERIEWERFE

SEHMRIAT WL T2 Hh 43 P O i T R BRAE
Rt SN I o R AU e R 2 N A WIS ¥ (682 A )
T AR BE G BR AT 3] 25 filE 2 0 o R v R AL 1 AR I O
GRS, SR NI SO Y I K T 100 ~ 400 nm,
Hrr, 100 ~200 nm AL AR X, 200 ~ 400 nm AT
AHMNX, — MRS R T R AN X, R
UV-vis JGig,
1.2 EIMRIES A ENRERE

UV-vis JGIEEAT TR/ SRVERAE . AR
PR S (R, FEXT I B kA 743
Mt B R h A i 225 G, i Ll TR S AKX R
fegzs] non Ml non BAT, ik, EHEHT
A A REE G (LA
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1.3 EIMRIEFWHENEAXNRMEG

UV-vis G153 47 J5 5 7T HI T DOM Y25 243
Br, Ik dE 7R 3 RIK AR b A LT 1) 4540 4 S 1k
JEEO %P e IR A WU AL S, RS A
H15F FA. AHOM, DOM Fl1 ROOM K &%) it
HBAT LA UV-vis SR 2 A RE, DLUF X sk
Horgmh WA .
1.4 ZERIEHWFHENHRIE RN

FIH UV-vis YEiE#F5E DOM A m-m 40 XUHETE
SN , FT LA 75 A HILBT 4548 LA S
SRR UV-vis Jeil) 2 AT 3% DOM
AR 7T 01 2 B g A OV P S LR 0 IR ) e i e
JERGIERER 2 H(Sry, X =00k X LR 7545 1)
BERpURY T DOM BDGIERAERES T TS, $8s i
RIZUURRY )5 1 P AR B Rk PR 2 I v

TIWZE L HEP R DOM, W5EIAR, HHEPREIME
TR R A T ASIR] 17 ) — b PR 1 R
[eil th A i 22 5 P01,

Ak, DOM M Fiko N Sridls., ik,
JEsEA . AIZAL . BURILE Zem AR T, T LAE
UV-vis JERERFE A T 250 ] DL R (BRI A
SEWA T OLEE U EF R (F D, Nishijima Al
Speitel**5il i % DOM 7E 254 nm AbAEEAISEERTSE 4
B, FEHRE—ST, DOM (MO GEE(E AT ARk &
5IFaA R S EARDG, BRILI AR, Py &
PEBSE TR S . AN, DOM
7 280 nm Kb A EHNEOERE 5 4T R/ N IEASER
SR, T EEEHEA PR # 4173 (FA. AHOM Fl
ROM)TE UV-vis itk [0 FHIFFRARR D, B s 5
ARSI HE R A ML AL /9T AN

F1 EIN-FIRABFES BT ERRIEEX

Table 1 Characteristics and representational significances of UV-vis spectral parameters

EIRSHL ek FIEE X E = BTN

Asaol Ago LN = oA TR 5 P SRR B R4 KN A % [33]

Azso/Ases A B B AR S5 FEA ;T 1IN R ARG [37-38]

Agss/Ags S WA HLBT 53 25k LA R 1 SRS R B S IR AR G [39]

Asoo/ Ao WA LTI BAR R A3 i AR 5L A1 /N U G [33,40]

Asos/Ages S WA AL R A BE D5 M AL BE S5REE . AR A KN TG [41]
H: Asio/Aa TR 240 nm 1 420 nm AbRYEESMRGIE LU, HARTRIRSHUE LR,

2 4ISheiE

2.1 LMEIEREARRE

AT AR S AT LAAS 2 — K21 AR 63, BT 9 )
JERLT AN FR O A B L R AR, RERERR
HAP T A WELE LA, I 4 W H o 25 4
3 LOM i FRYLLAMERE R FTIR, #EediK
HIEIR RS LT AMRE S, B S 8 2 T S W e e
FA I, RGN Rer AGHI 3] 1) AR A R 4 Y £ 5 e A
B, PR R AR b, BIAS BT IUARE & 0 SR
FOETES FELLAMETE T, B O A T R
BN S R i, DR RIS
BHTRAL . WSO, SRS IR I R
KMt , I Rg i st e AR 2 g™, %
2 J& R HEA MU LD GRS R AE NSO A TR 15 B
22 LREFHFHENRRS

20 22 70 4518, FTIR JGiE A BN 2T A
FE A AT S5 R0 Hh AT SR T R AT ) AR
R SR, TSN IRE J8, EASUAREE

AR IA A YR B R L5 S, (LR T T
B IA F B B2 5 DG WL SRS T
ZRE B, FTIR J6ik B R 0¥
I = ST 87/ VA N5 4 I =R O =17
Febf . R A Y HORAL AT RSB v
ARG AR i, T ELR T3 B (] an 2141
AR ) AT LA IR e L AN T HORE LT b,
FTIR SEREA AT DA M Al i (CF o 1) 04
ST LA A Ny 14 235 Fa) 2L 2B A7 3 T 5 Sy 3 Pl e
Bz, BRSESFIES . A—d R Al fn 2
3 IR IR AT LU FTIR SEigm 2 #),
2.3 A RESTHERNERAXNKNEG
XFT A HE LOM M2 3 k15, W3R e AR5 43
IS BN A HR 2 B S A LT, A3 415 B 2 S
FHLR, AR L SCP R3] FTIR X4 5 A 45 FiE 2548
FTLAHEA 40 HT, (RIS HLTTE FTIR L AR
I, FHBYTUE S REE, &R K
SESRMEE R, AR R A R S, KT
M s R AEKARVE R, A T s k2B 21k,
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®2 TEANRLIRIEHFER KIER)FRE

Table 2 Assignment of absorption bands in infrared spectroscopy of SOM

W AT 7 5 (cm ™) R IR}

3 400 br v(OH...) B(NH), SH4F&

3030 ~3 060 w w(CH), F5k&
2950 sh vas(CH3), Jg 15
2925 s vas(CH,), FRIEFIAGINIE ; vis(CH;), F5-CHj
2900 w, sh WCH), BN FIAg ¥ ik
2870 w, sh v{(CH3)
2 850 m~s v(CH»)
2 600 v, br vwOH...), Rk

1690 ~1720 v wWC=0), [, M. i

1648 ~1658 vw W(C=0), I

1600 ~ 1630 s W(C=C), BpJ5I

1560 ~ 1590 s vas(-CO0-)

1490 ~ 1 550 sh w(C=0), ¥ ; UN-H)

1450 ~ 1 460 m W,(CH,, CHs)

1390 ~ 1400 s WC-0), v(-CO0-), U(O-H)f}

1375 ~1380 m W(CH;)

1220~ 1240 br v(C-0), M. B, B, fi; U(O-H); »(C-C)
1 440 v W(-COsY), BERRERH 4

1100 ~ 1000 v v(Si-0), BT H; w(C-0), ZHE
870" v TRERER Y L

T v, was, v wiRSS, m A, sk, sh WU, br SEMG v IAEIRSN, v AXIFRMPARIRSD, v XIFRIPAEIRS), U
WA IIRSD, WASEARS), WoOIBRAEIRSD; N A & A A B B ek

A G BURIE W R AOCE A 2SR <A R
K257 G, GRS R R R S A R S
TRBHOLRE, MR K IR 2, BRI S
G . RBRAR N ITEA FARBT | (RIEL40°C)
HERTHET | AR AR P EROK, VIR AEEH]
I Iy B B A A ERK, LAB IE 4 & R e
PR i K A A AR A,
2.4 ASMEIESTAENFRERINA

LLAMDETE RES TS B L IEAA R > Cn sk . A
BLBK . TEHLR . T AT BLABR AT AT AR A5 15 BT,
AT LA AT HIL ) B 2 Y P SRR [RDRE A LA
Je POM A [RI K/ N2 A 27 A o) S54SR T 21
SIMSETETARRIBE ST S B, AN RPRAR Y K AR L AT 2R
R BA LR AR — 2L, JAEREA 225 (i R ik
TRE I I7 TR 2 , TR AT SR ARAT Bl 5 A 1 M
i B (AN B . 2 BERR S5 o

LUANCTE RERS AT A RIS T £ 0% FA 1045
FRFAIE, 3 FA SR B LANR I b (b S0 M e 4805k )
NE, BEE LR RE N, et 1 FA Rk
B BRI IS RGN, PR T A R AN s 2
2 A, D5 R B R AR AL R B

2920/1620 f HAB BCA, R FBER o SRR fr e B0
MTEZBVERS R, T4 FA A5 B MEAREs . IRIEMER
50 [EE, FIHZ NG T LS R AR FT IS
T3 FA &AL, 3 A KRR S, FA
FFR I & ek /b, IF H R R R B 2 1 i 25 B 2 2
B, FRAL T O & & & AR R
FRE, WA T B R R A R S5 M Ay, e il
FA 5> 25T Bkl B K R FHR PRk
By, 1% FA th & A RRIIIER C-O FIFEFEhk &
T N,

AR, LTS AR AN [R] B15 506 DX [B] BE A 4 501
DOM AR /AN, [l AT DU AN R AS
[ A9 L3 . DOM [ EZA N BUEmK b &9, £
VE B L, 05 B AN F e SRS 12 ) i /> H 37 4%
S, o TER RN {5 SO SR FTIR D
T KBRS FEIE A AL FE P ) DOM S5 #478fb bk
KIL DOM B A AL B Bt R, el 2 RNy
TYIR A AR, TP YR R0, Bedn AR
M, it DOM 14045 Hh 2 i A 17 SR 21 52 2= 4k .
Santos ZEPAKE FTIR J6ii% 1 27K DOM AYHER
I, BRI, KRR E C-Hx HREHIZ T H
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SRAKMR . BRIE, LTINS AT s IR AR
A BTG PR 53 SOLE5 R i AR AT 2 1915 B (H
&, ETFRATING, &ZFLLFOM, AHOC, ROOM
FER G A RIS ERI N AR 2, 45
M5 B2 A FE L AN R o

3 Skl

3.1 RAAIEHEARRE

O3 TG A FH L) 51 53 1 32 6 B A
RO R E BE | PEAT 2 1 e o B A AG: TN
JrkPT R SR R T R AR
FRROET IR, H ) YRS RESURIT 28 HL TR A Y
BRI RED , Wk &0 1225 J Bl oy - fii i i
THAE TRy B AL, T e 50— i ORI
FREhBES, IHERY 10° B2)a, HELDERER
R 2 A aE i
3.2 RHARIESFTHENMRRS

PG AR RIS | FOCHUR G | 7]
H GG = HE7E 6 (three-dimensional  excitation
emission matrix fluorescence spectroscopy, 3DEEM)
GBS O R SO RAE S R R P R RRUR O
VAR AR, LS BT & 5O G & 5t
PSR BRI 2 1, DA G RS0 BE 43 5]
A REAAE BRI 5 S0 SRR i R AR
i AR DR AR PRI AR L EAN RN
PR S GIUR D B 2 2 A= 5t , TEZOE LA
JE Y R SR BRE BRI &5 T, IO FIZEt
iR 43 1) R R N A e T 2 1 0 3% P 0 T 2E SO
TR AR AR TP R RO S KD B 228
2, B SRR L, TR 2 00 E RE R A4
R, HRHZH 2 B R R AR R, B
M eRErE 22 . AR, 3DEEM AJ L [A)i 3R 453
RV ARG DO EEF R & —FA TG
TERE GRS, S = A, HEAT R
WA PEFIIT AR S A/ | SRR B ety | R R
R ORI LA AR S S U
3DEEM #1744,
33 WAXESWHENERNRIEH

3DEEM #l UV-vis S A1 FVE L, #B 2
BIEBRSAIREEY, ik 1.3 R A
FH 854 AL 5 A 55 o 20 BT 45 21 1 TR AS 4 0 (FA
AHOM. DOM #1 ROM)¥J A L] 3DEEM #4734
34 WHRNESWMHENHRERMEA

3DEEM M55 4 3 i 4% (peak picking), -

7 4 T 73 Bt (PARAFAC) F1 %¢ )it X 8 B 43 (FRI) %5 )7
o T I TR IR TR AR SR A R 5 A X,
(F )RR Y BTRD 2 AT LIGE ER s A LB Y
SRR RN HC 35 S B AR B A /O PARAFAC Al
FRI AR AT L 5w AR e A i o AN 5621 40 1) 5 5
PERAES H A B A O HE T 2228 i Al 43
M, PARAFAC #5756 HE(EEM) /it B4 Bl )
TSy, TR 78 B A ML AL (BN FA)
ECE 3HTY s FRI BERE 0 HT RSB0 R S X8R 1Y)
PRFAY, FF50 4 N EEM 1521 59 BIr g I i AH 626
TR PR
% 3 HEAMASIKKEEN EEM IS0 E AR
fiE R 10102

Table 3 Locations and descriptions of EEM peaks in ranges of
excitation and emission wavelengths

X R K (nm) & 5K (nm) FEAERA
I 200 ~ 250 280 ~ 330 FFHRREATIOL
I 200~250  330~380 FHEREATTIO
I 200~250  380~550 K E RPN
IV 250~400  280~380  AI¥EVERZE MR- HHe ot
V. 250~400 380 ~ 550 IR YOE

3DEEM [ 38 F- 07538 FH - F 5 JEAR PR AR B
(I EAKFIR ) 135 DOM By 45 F FIZh 4310008, F53T
R AKRE £ P2 E HLRR R B R DL A R
KU 1) 2 A e Ak ) 5 kB e A A IR 7 385 5 7t P
A HLAEA F T34 K RS £ o DOM A9 i 43 450, o
FE A5 1 4 DOM AT AR LI ZEOE GG RRAET R
EEM-PARAFAC Fl FRI J7i%, Bl DABFGEM 35 H
A A ALY (CDOM) 7 IETH 76 I 7 [ 4 5% 77
Yy 5 K B2 BCA HL (DOM) AL K 438 | 3 AE A Ay
DOM Fl FA {124 8 K J8 vt AL 2 27w 25U
EM-PARAFAC #1 EEM-FRI Fiff )y &% DOM 44 it
YU AR 53, REAS PR B 1t DA 30k T 2 305 B30 )
AprEia et A8 BRI EEM-PARAFAC $
AXF FA 415y 550Hr, daom R it A MR
TR AT R BLRR ZH A Y e, HE U R
i A R LR 40 1 B . Zhao ZEUH[RIRE SN FH
EEM-PARAFAC £ ARXAS [F] R4 L B HEAL H FA 21 319
Fr BN AR HEA T ST, 2 BH LR A A R A A I 2
S B B DR AR ) A S L+ ) FA 2 B (LR 4524
SR AR . kA EUO8 | EEM-PARAFAC $
ARABR T A8 - DOM R | 2H A SO AN [R] Vi
PR AGE S5 A o 7 R

ML AT UL, X 3 (TR A ML ALy, 1
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' DOM il FA 41530 FHZE GG T R AR 2
H2Z, H IR AR 2 AR Y AHOC Fi ROC
17 3DEEM YA 5E , 1A 20 4 AR B985 A~ 16 44
A HLBRALS TR, K R AT 3G DL 1) 2544
FRIESR LA MMM B .

4 R

4.1 BREERGOERFEE

20 fit2D 40 AFAR, HEESYEHIRIZRIR
(NMR)FARTFF IR K e U™ S AE MG &
HRES R, RS AN E T ) s AE
YUPHOAR S T RE SRS, KRR, RAES T
B AR I, BT R R RERS, AROVEREILRTS,
FHEREIRAT 3 R DI T O BT
(A TR T4 120); QBETEIR AL THR IS
TR A REG ALY, RENZE SRERIERAE L ; Q%R 5T
1 595 e 45 T e Il i RE 22
4.2 BEEHEIRS AR AER S

NMR S — b IG5 A I A, B dh T Ak B fR7 A
TEEINA R, AT LA T AR R I A SR oy
fr BTS00 Ak, NMR iy T H A s AR 1 24

b, AL B AR ASFER Y, BT, NMR #
ARAEHIRL2ECE VL) . FPIRRF (W 280 fid:
frRhF (B2 AR L ) SRz AR (|
S, TER Y BG5S [R) ) B4 09 i 04
FHESMABEXTF, HA A A WAR & 5 1
H, B ZLR U A5 5, SR A R Ay A 0 ik
FTAEBUY B A5 TR L, 33 gl X RMAFF T4 25 Ak P+ S
A AR T R A R T
43 ZEERS WA EREAXRMEE

SOM #&:il v FH NMR A4 'H-NMR., W
% BC-NMR FI[#EZ C-NMR, 'H-NMR & % & fiz .
Hinfpn—g a0, BARBES . FEFE . #
ARG BBk AR T R A AT soM
JAY AR 2% Can - M 8 7 o P LR s MERR . A O A
AR S 2R 2R HLAL2A ), A 'H-NMR
TPl AT LA PR b S 3 S A, AR T DA T R 4
VBRI A5, WRHFR R AR R EF R .
&, '"H-NMR H BB RAEES, TR sk i
(7K T B2 T PRI A5 3 , FLA I ) 335 B AT 5 22 1)
EOWLE RIS A HER T 2% 4 & "H-NMR i)
$l 43 DX 35 R H ELAA (R 25460 A B

F4 TEAHE 'H-NMR BifR%) 9 R R EEHERLT

Table 4 Division of "H-NMR spectrum of SOM and its structural information

2% (mg/kg) J 25 Tl
1.75 ~1.90 FH 3 5t (methyl proton) CH;-R
1.25~2.25 P F 3£ [ T (methylene proton) R-CH,-R'
1.75 ~2.75 . 3 5T F (methylene proton) C=C-CH,-R
1.75 ~3.75 YK H JE 5T - (methine proton) C=C-CHR,
2.00 ~2.50 F L i T (methyl proton) CH;-NR,
2.25~2.75 M. H 2[5 ¥+ (methylene proton) RCH,-NR,
2.75~3.25 Yk H 5L 5T ¥ (methine proton) R,CH-NR,
2.25~4.25 F 3% i 7 (methyl proton) CH;-X
3.20 ~4.50 P F 3L i T (methylene proton) R-CH,-X
3.50 ~ 5.00 YK B 3 i T (methine proton) R,CH-X
3.80 ~ 8.00 J# 4% BT F (olefinic proton) C=CH
6.50 ~ 9.00 75 7 J& i1 ¥ (aromatic proton) RI-H
9.00 ~ 11.00 % 3 5T F (aldehydic proton) RCHO
9.75 ~ 12.00 B2 i T (carboxylic acid proton) RCOOH
HE: RAFRLEIE; XARFEK K, ~OR, -NHCOR FI ~OCOR.
PC-NMR A LIRS A A S PR, WA WA PC-NMR &, (HE, FE "C-NMR £ A1

BC-NMR HA 5K 56 FAR = 0 4 9, T IR
NG N TR SRSy S =R/ NN i w2 = T L R D
R AL T AT Sy S B E 20 48 70 AR,
A PC-NMR ST H AR A FFUR I FH T 482745055 501,

JAE B ) B A A A - A AR BAE R AR 5, o3 FER

TLAL PR BT 8, AN A wl s AR IR P 4
MR ITIESEBCEHLYI R, TEENEREE , GBS i
PO P B SRR s E B 25 2 PC-NMR
P B3 73 X B R BAR Y S5 48 {5 5., DOM #415>
¥ 'H A PC ERE TS AR AT Y
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x5 HIEAHKR CC-NMR EigH%l 4o X8k EE#HE R0

Table 5 Division of *C-NMR spectrum of SOM and its structural information

B8 (mg/ke) SR

SR PN SR A=)

0~45 JoE 3Bk (alkyl carbon)
45 ~ 60 FH 45 LB (methoxyl carbon)
T E BE LR (oxygen-alkyl carbon)

60 ~ 94 JRILRK (alkyne carbon)
94 ~ 110 WA St He ik (di-oxygen-alkyl carbon)
110 ~ 142 7% 7k (aromatic carbon), KIFHEHk (aryl carbon)
142 ~ 160 155 & FeHk (phenolic carbon)
160 ~ 190 FR AL (carboxyl carbon) . Btk (amide carbon)

FRFLH LB (carbonyl carbon)

190 ~ 220 % H2 % (carboxyl carbon)
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2 21 4 F (hemicelluloses)
A Wi (lignin), A7 (tannin)
AJFi# (lignin) . XK i (suberin) . #.7 (tannin)
Bt (amide) . ik (ester)

fi (quinone) . [ii(ketone). [ (ester)
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Spectral analysis methods for soil LOM components

&6 LTIREBEUANNRLESHAENERTNESE

Table 6 Roles and disadvantages of spectral analysis methods of soil LOM

PIRE N WIRES fEH

%5 EEPUN

LHMTILIRBOEE T R A HLBT R E
(UV-vis) AT, R AR UL RS MR

AR 2141

AIEEIEAKRES, HoE iRk, FERSEAIT24LE [29,106-107]
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