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Size fractionation and optical properties of DOM under different land use types in the coastal area of
northern Hainan Island

WU Yue-ying', JI Heng—kuan', WU Wei—dong', WU Zhi-peng"’, XIE Yu*, FU Pei—jiao'

(1. College of Tropical Crops, Hainan University, Haikou 570228, China; 2. Institute of Agricultural Environment and Soil, Hainan
Academy of Agricultural Sciences, Haikou 571100, China)

Abstract: To evaluate the size-dependent quantity and composition of DOM, soil samples of different land use types (paddy fields,
vegetable gardens, orchards, and rubber plantation) were collected from a typical coastal area of northern Hainan. The samples were
fractionated through ultrafiltration with membranes of different pore—sizes (0.7, 0.45, 0.2, 0.1 wm and 100, 10, 1 kDa) and the carbon and
nitrogen content of DOM and their spectral characteristics (UV—-Vis absorption spectrum, three-dimensional fluorescence spectrum, and
Fourier transform infrared spectrum) were analyzed. The results showed that paddy soil had the highest DOC content (171.9 mg - kg™),
whereas rubber—plantation soil had the lowest content(116.7 mg-kg™). The C/N ratio of DOC content was the highest in rubber—plantation
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s0il (22.26) and the lowest in vegetable—garden soil (11.39). Among different particle sizes of DOM, the proportions of soil DOC content

and C/N ratio were the highest in the <1 kDa fraction for all land use types, but the C/N ratio was the lowest in the 10~100 kDa fraction.

The characteristics of UV-Vis spectra and FTIR spectra indicated that the molecular aromaticity (SUVAsss), molecular weight size (Sg),

and hydrophobic component ratio (SUVAsx) of paddy soil and vegetable—garden soil were significantly higher than those of rubber—

plantation soil and orchard soil, and contained more alcohol, phenol, and aromatic substances. 3D-EEM {fluorescence spectra indicated that

the source of soil DOM in the four land use types was endogenous DOM generated via soil microbial activities. Thus, different land use

types and particle sizes affect the content and composition of soil DOM, and the interference from human activities is an important factor

causing the significant difference of DOM between land use types.

Keywords: dissolved organic matter(DOM ); land use type; particle size; spectral characteristics
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Figure 1 Distribution of sampling points in Dongzhai Harbor
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12 HBRRESNE
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TE P VST 1l IX DA 22 R 43 0 R AR K A
TR AR S el i DU b A b ] P AR (R R 2 4514
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BUR AR IF I 2 AR R AT R U8 e
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100,101 kDa. fifi FLAE/INTF BEAR EA 0718 10 I T B
JE AR SR 375 28 8 U B, WSO AR VB A (B DOM %59 ) I ikt
SCABAEAE 4 COKFAFTH -

1.2.3 JEREm

W5 7 B R AR AR B9 DOM ¥ ¥ 43 ) k45 21 40 %
Tk B AT WO | = SRR
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SEHN-AT WL IO < SR FH 288 —1] W43 ot B it
(Lambda 25 UV spectrometer, PerKinEImer) il i€ , 1% %
FIGIEH BB 800 nm, 2% 11 % K 220 nm, $34i 8]
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=TI R F-320 26615 A (K
HEHS AR ), 150 WARKT AR SR, B A3 i
700V, 4 B L POk K E.=200~450 nm,
KA E.=230~650 nm , $# B UK S
YR 5 nm, B4 56 o 10 nm, FHEEIFE M 1 nm, £
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1.2.4 VffSA WL R E
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Table 1 Basic physical and chemical properties of the four soil types

- R A EERING s A £ EX] [t

Land use types pH Organic matter/(g-kg™)  Total nitrogen/(g+-kg™")  Total phosphorus/(g-kg™") Total potassium/(g-kg™)  Texture
JKFE A SD 6.14+0.04a 35.3720.02a 1.83+0.09a 0.52+0.16¢ 5.11£0.22a B+
JBebel - XJ 5.48+0.04c 33.97+0.42h 1.610.09h 0.47+0.03¢ 3.34£1.13b At
B0 5.47+0.03¢ 29.20+0.46¢ 1.67+0.04b 1.4120.07a 4.43+0.15ab i
Pt 1 GS 5.60+0.01b 26.39+0.32d 1.44+0.08¢ 0.90+0.09b 5.03+0.18a ez -

TE « [N [l NG - B b A AR A] 22 e 1. 25 (P<0.05) .

Note: Different lowercase letters in a column represent significant differences among land use types (P<0.05).
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The different lowercase letters under the same land use type indicate
significant differences among treatments (£<0.05)
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Figure 2 Particle size distribution characteristics of DOC content

under different land use types
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Figure 3 Particle size distribution characteristics of DOC content

percentage under different land use types
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454 Matlab P47 B 4347 , ABHFFE X DU A b2 +
e DOM H3R 51 H 2L = A 4l 43 C1.C2 F1 C3,
C1 20 53 R R i K PR 8 43 W oL, 5 8 S AEL ) F
Tk & mA 5% C2 44y E 2R IEFE DL, AR
i (R 2R T 5 C3 41 4 R BRI (L 2 R A SE 1R
FEWJE, tTEERI Y B PR TE W A

DU A = A AR -3 DOM 21 43 76 AN [R] A 4
RIEE A DL AN 4 s o KA, CLEAL4) i b
K, 290 45% , BEERAR /N, C1 AL AR AR, C2
oy HAE e/ IVRAR (<1 kDa) FR A /N, 11 C3 414>
TEf/INVBEAR PRI A BN, €2 . C3 1 Hiftki A2 rh 22 A
W BehE 4 R AR A DOM f b R A R
BUAR R RE A, BY C1 AT C2 443 5 EU Il 2 A28 /)N 1 U
D, C3 A4y 7 LU Bl A RLAR I/ N3 0 - BR KRS L4,
LA = F i 2 £ 3 DOM 47 fie /R A% (<1 kDa) H 31
C2 41 53 f5e/IMELFN C3 4 3 e RAEL
2.5 AR #F AR TARERE T IEDOM A 5hH
TEHF1E

DY Fofr L= A AT RiA2<0.7 m FRAE <1 kDa
13 DOM HILLAMEIE AR 5 BT . BRI A2 R PU Fil
HZE A HE DOM (1 21 4 W i fih 4k FRAE W 2401, 3 400
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=2 M LiH AEXSRETEEN CONE

Table 2 C/N values of each particle size of the four land use types

LA I

Landuse types <07 WM 045507 pm 02-045pm 0.1-02wm  100KDa~0.1 g 10-100kDa  1~10kDa <1kDa
) 15.80 20.78 11.11 12.24 7.29 5.63 19.46 22.79
XJ 2226 24.00 20.69 19.23 15.00 10.74 16.97 31.43
cy 11.39 7.30 12.05 11.90 10.48 4.80 11.82 15.64
S 18.76 17.83 22.38 24.09 16.85 7.06 16.11 28.59
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3 AELHF AEX TERE DOM BILESM-—7T IR S i 45 i (E

Table 3 Characteristic values of UV=Vis absorption spectrum of DOM of different particle sizes under different land use types

+ b A R Land use types Hif% Particle size SUVAs, SUV A Sk

SD <0.7 pm 14.04=1.35Aa 13.57=1.31Aa 0.60=0.06Bb

<0.45 pum 11.40+1.15Bb 10.97=1.10Ab 0.61=0.05Bb

<0.2 pm 11.71%0.14Bb 11.25+0.15Bb 0.70=0.00Ch

<0.1 pm 3.030.13Bc 2.86+0.13Bc 0.77+0.39Bb

<100 kDa 2.36+0.02BCc 2.20+0.00BCc 0.86+0.16Bab

<10 kDa 3.12+0.57Ac 2.94+0.56Ac 1.1920.17Aa

<1 kDa 2.82+0.01Ac 2.65+0.01Bc 1.14+0.17Ba

XJ <0.7 pm 4.05+1.55Ch 3.87+1.50Ch 1.17+0.38Aab
<0.45 pm 5.52+0.11Ca 5.29+0.11Ca 0.84+0.29ABbcd

<0.2 wm 4.86+0.15Cab 4.66+0.19Cab 1.52+0.27Aa

<0.1 wm 3.81+0.47Bb 3.75+0.39Bb 1.14+0.22Babc

<100 kDa 2.69+0.14Bcd 2.55+0.13Bc 0.72+0.01Bd

<10 kDa 3.80+0.16Abc 3.61+0.15Ab 0.68+0.03Bd

<1 kDa 2.15+0.00Ad 2.02+0.00Bc 0.75+0.00Ccd

cY <0.7 wm 11.81+0.13Bb 11.28+0.12Bb 0.7420.07Bc
<0.45 um 13.79+0.53Aa 13.30+0.55Ba 1.04+0.22Aab

<0.2 pm 14.79+0.80Aa 14.29+0.80Aa 1.030.14Bab

<0.1 pm 10.26+2.48Ab 9.88+2.39Ab 1.21x0.03Ba

<100 kDa 3.83£0.42Ac¢ 3.59+0.40Acd 1.020.21Bab

<10 kDa 2.87+0.63Ac 2.67+0.61Ad 0.87+0.17Bbc

<1 kDa 2.75+0.71Ac 4.75+0.68Ac 0.94+0.06Cabc

GS <0.7 pm 4.64+0.11Cb 4.42+0.11Cb 0.7420.01Bc
<0.45 pum 6.33+0.62Ca 6.04+0.58Ca 0.89+0.06ABbc

<0.2 pm 3.78+0.28Db 3.58+0.26Db 1.2320.00Bbc

<0.1 pm 3.29+0.81Bbc 3.11+0.78Bbc 2.34+0.14Aa

<100 kDa 2.08+0.00Cc 1.96+0.01Cc 2.93+1.04Aa

<10 kDa 3.60+1.72Ab 3.42+1.68Ab 1.3620.14Abc

<1 kDa 2.13+0.63Ac 1.97+0.57Bc 1.55+0.10Ab

T AFRE PR Al — R T 2R RN 22 53 .35 (P<0.05) s ARVING T REUR IR — 2RI BT P RiAR ] 22 57 B35 (P<0.05) . T IR,

Note: Different uppercase letters represent significant differences among land use types for the same particle size (P<0.05) ; Different lowercase letters

represent significant differences among particle sizes for the same land use type (P<0.05). The same below.

JETFHEA TP AR HE R BEZE JEM S oKL B 4R,
1635 em™ Tt B {5 S IR W] 05 - Je v C—C 8 Y
PR3 ke C—=C 8 R EREE P —CO0™ L L Ik i v
C=0 B REA AR RN 4 L b 2 SR 2 3 N—H [ 25
&R 8 T AR, 1400 em™ Bl B B AG(5 5
U 22 B W B2 A & —CH AL B C—H YRR 25 il 41 20y
(IAEFE, 1100 em™ BT H BRI (5 5 16 R B I L 2 0%
H C—O 4RSI I AEAERY, 694 em” BHIT HY R A (5 5
s & B e CH—A71E .

DD b A AR £3E DOM H & B BE AT 6 A
AN SR . MWKRIAE<0.7 wm JE LA, DUF
25+ HE DOM M9 E B A1 5 i e = 19 33002 20 R N—H
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BRI AL O—H, FLUE C—O 4, 2 BH DUl 11 2k 4 3
DOM ¥ & H 8 Z i Z M FioK k&4, oK # +
i (366.79 cmol - kg™') fie &, A b - A (231.68
cmol - kg™ ) Fe o PUANHLZE 1235 DOM i C—C XL
B AT LUK RS B & (86.08 emol - kg™ ) F 5 , i el
+ 7 18 (29.48 emol - kg™ e ik . PURN LS £ 58 DOM
o JE—CHs F1 C—H 8% £ DL C—O B 5 3¢
T 1 = i L B 7 e 1 ) O 2 e
bl + DOM Hh &G BRI Y I £, ZHE R K
fEE WA oo a Ay, i SR b 4 A g el 4 DOM
T,

<1 kDa BL42 70 [l P, DU Fp b 2E + 38 DOM A i1
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C—C AU C—O B % 5 5 RiA£<0.7 wm AH L, K FH
o 1 v = N o B w3 L B N e s
HRLAZR /)N, KA L A2 be = DOM Hr 05 2 205l
T K AL A W 25 T B a2 ek /b e Pl 4 R 2R el -
DOM H (1935 75 25 | 2 BRIk K b & 91 2K ) ot 5 34
Jne YA i 13 DOM A B JE—CH; Fll C—H 8 7%
ARE TRIA2<0.7 wm & HEHE T, 200 3 DOM i
05 24 Jo 38 o

3 itig

30 ARLHFA AR TEREZELEDOCEEER
AWEGE & B, DU A A A A SR (9 138 DOC
T B LIINRIAR R B, BLRER AR N TR
Hr<1 kDa 414 5 Hedie s (45% DA L) o BRES F 55
TEWF 58 K A AR [5) 2 42 DOM It & 30 e 4 41 43 (1

kDa~0.22 pwm) (5 Fb i i, X 5 A 5T 25 S 2, |
DOC EE/ e/ AEH . A (<0.7 pm) &,
DU A - i ) PSSR DOC 75 B K/ INIF R KA >
S bl >R b > b 4=, SR T NP EE R
Al B b DOC 7 1 5 T N 506 2l /N 19 S Bl Fpk
Moo B A SO SR A X5 R R Oy SR
23 DOC & i A B, H DOC & 5t K/ NIF o 3¢
b > A > B b > A7 el > SRR, AR SRS LB
I T DB A A R M S B & B, AR HH 423 DOC %
o TCHE - 58 . AN R XA ST 45 S i 25 55 5 2
PG TG R R pH LA ARG BT
MER K, REKEIHFRRY R H - HE7ER K S
T IREAEW I sh 2 A /Ny F A PLRR AR 4
DOC &I, I HiAYitis 22 5 1B CIOLR A
OISR 153 . ASBIFSE b DU 2 1 S Sl e

F4 AR LA AT EHIE DOM B IEFHIEE

Table 4 Characteristic values of fluorescence spectra of DOM of different particle sizes under different land use types

+ A Land use types B2 Particle size A 4= J5 45 %1 BIX AR EFL JEFE AR ECHIX
SD <0.7 pm 0.84+0.11Ba 1.89+0.25Aa 2.51+0.36Aa
<0.45 um 0.86+0.10Ca 1.8220.12Aa 2.37+0.38Aa
<0.2 pm 0.85+0.13Ba 1.90+0.15Ba 2.28+0.29Aa
<0.1 pm 0.81+0.13Ba 2.06+0.08Aa 2.50+0.60Aa
<100 kDa 0.84+0.15Ba 1.86+0.09Aa 2.40+0.44Aa
<10 kDa 0.85+0.08Ba 1.88+0.14Aa 2.27+0.51Aa
<1 kDa 0.88+0.13Ba 1.99+0.13Aa 1.8420.42Aa
XJ <0.7 pm 1.1740.13Aa 1.98+0.16Aa 1.0920.10Ca
<0.45 wm 1.29+0.11Aa 2.11+0.22Aa 0.92+0.04Ch
<0.2 pm 1.19+0.17Aa 2.17+0.19ABa 0.9620.02Cab
<0.1 pm 1.25+0.28Aa 2.15+0.19Aa 0.89+0.08Ch
<100 kDa 1.20+0.21Aa 1.99+0.25Aa 0.89+0.01Ch
<10 kDa 1.14+0.14Aa 2.17+0.37Aa 0.96=0.12Bab
<1 kDa 1.26+0.27Aa 2.05+0.39Aa 0.70+0.09Bc
CyY <0.7 pm 0.93+0.12ABa 2.11+0.04Aa 2.03£0.31ABa
<0.45 wm 1.1540.14ABa 2.22+0.38Aa 1.43+0.39BCab
<0.2 pm 1.01+0.13ABa 2.44+0.27Aa 1.28+0.46BCab
<0.1 pm 0.97+0.14ABa 2.15+0.17Aa 1.47+0.32BCab
<100 kDa 1.10+0.15ABa 2.08+0.18Aa 1.68+0.51Bab
<10 kDa 1.05+0.14ABa 2.12+0.29Aa 1.67+0.5ABab
<1 kDa 1.1420.04ABa 2.16+0.08Aa 1.23+0.18Bb
GS <0.7 wm 0.9420.20ABa 2.01+0.04Ab 1.56+0.18BCa
<0.45 pm 0.97+0.18BCa 2.01x0.18Ab 1.58+0.27Ba
<0.2 pm 0.88+0.14Ba 2.02+0.05Bb 1.6120.10Ba
<0.1 pm 0.9120.05ABa 2.14+0.04Aab 1.68+0.12Ba
<100 kDa 0.87+0.18ABa 1.98+0.17Ab 1.91£0.20ABa
<10 kDa 1.00£0.09ABa 1.90£0.22Ab 1.9620.28Aa
<1 kDa 1.29+0.20Ab 2.63+0.77Aa 1.0520.40Bb
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Figure 4 DOM component distribution of four soil types with different particle sizes
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Figure 5 FTIR spectrum of soil DOM of two particle sizes under different land use types
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grhDoC & R E R &Y, KR LR + DOC
et v TSR B b AR el - bR A it A T
X PR A IS it A A L B A A TR AR
JEEAR, T - 32 N2 sh P i B K, G jh R AR A
i = e A Wi g, A2 A HILTT R A DOC BRI ;
e+ el 52 AT RN, Bk £ )8 A
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x5 AR LA AR TRMARZTIEDOM PR ERAR
HXFEE (cmol -kg™")
Table 5 The relative contents of functional groups in soil DOM of

two particle sizes under different land use types(cmol -kg™)

i I AR TR RiA% Particle size
Land use types Functional group <0.7 wm <1kDa
SD SAETRER T IIN—HERHE 36679 691.40
O—H (i 3 LA KRR )
C=CRURGF ) 86.08  72.88

FHE—CH, .C—HEE(IEWiE) 2438 40.07
C—OBE(FE ZHE woAkibBY)  137.54  131.92

ik CH— 11.08 15.71

XJ FHEFRER H Y N—H Bl Rt 275.88  627.33
O—H (B W3 LSRR )

C—=C WU (5 &) 29.48 49.46

FH—CH: .C—H B (B5iE) 2474 57.65
C—OBE(FE 2 kb 59) 10550 129.79

i CH— 8.03 10.69

CY FHLTRER T Y N—H 25k 35524 52047
O—H (Ji T LA KRR )

C—C W (&) 72.07 52.24

I —CH: .C—HEE(IgiE)  53.79  64.50
C—OBE(BE 20 kb 5Y) 11420 87.42

Ik CH— 8.59 7.71
GS IR TP N—HEHIE  231.68  442.52
O—H(FE I LA SRR )
C—=C AUt (5 &) 3555 4343

A Re—CH, . C—H 8 (I 15 %) 11.78 36.40
C—O Rk (FE 20 mok1tb &) 5424 63.62
515 CH— 4.67 2.33

SRMHE 338 A5 B AR AR A A R Sk, AL DOC
Fr L, X S R A A AR EE R A R — 2
M7ERIFE <] kDa o, PUFPHE 2 4 3E DOC & 5 A 4 He
DU Bl - o He e i (65.99% ) , K i 1 (47.38% ) eIk,
FERLAZ 1~10 kDa H I W44 Jsz , 22 B A [ 4 3 A1)
155 X 25 5 DOC 1Y RL42 4341 . Antonio £ DOM
I3 WAL TSNy e (<1 kDa) 58
TR JERBYER ST 25T (51 kDa) otk Kk
+ 1 DOC LA<1 kDa R | i 55 /N0 3 K Ag 1
DOC M2 A 1R (1~10 kDa) 254 It o LB s
3.2 AELHFAEX TEAETEDOMB CNEER
2 BT PP M2 4 3 DOM 19 C/N fE 7E <1
kDa Bi4%2 o 5% 5 L 10~100 kDa H K . He 25013 T
SEC-0CD a3 & 11 J5 %, % DOM 43 i >10 kDa ()3
JE B8 5 0 F i R K AR I K A T (2R — S B
JiT) A< kDa 4 JE 58 JoT RIS 23 e A AL T (LR L
— 662 —

il 45 ) , 3 2 B DU o 1 24 1= 98 DOM Hb B 5 o AR 43 7
A HLT C/NAE & R R B 5 R T (R 1
JT2H 53 ) CINEAR . W5 W], DOM B C/NH = ik AT
DA e LT AR AL R (R /5, T A AL R AL . AR
AFF 5 v DO A b 2 - AR KT £ <0.7 m AT<1 kDa T3
DL BEl = DOM A9 C/NAELf /51 , 32 bl S5 I, FAtobr 4%
rp C/N AL B b 26 AN [W] T 3l 28 4k . C/N {5 DOC il
DON i) B JilCA 26, N 8l 25 5% i DOM H DOC #il
DON B, DOC By ik 3 % gk T 38845 HL T Y
7, T DON BRSO 32 R HEA HLR 28R, 857
TIETCHLA S B, I+ JE 2 B SR AR 3
5 PUFp 2K 52 N 28T 2l T 4058 B R I, DON i
AR C/N B0 g 2 5 2 el 13852 A\ 2835 2l (FFAb
Jiti AL S ) 520 DON (Bl B2 BT DOC BT,
I C/NAEAR T be 4= . Heinz 25275 BF 5% 42 1 Fl AR AR
FZ R 7K R DOM B i % 38, o 14 B 830 A= 0 1 0%
Bl AW K IR FR A DOM 32 202 5 24 1 4 S VR 1 5 A
Yy, T AL AR A, C/N {E B AR AR 34, S5 AR AT
FARLEAL.
3.3 AE LR AR T ERE I8 DOM HILIE4FIE

AFFE AN A] L A BT 3 DOM Y 45 4h
SRR 22 5 B3, VU R 2S£ 3 DOM 9 SUV Assg
I SUV Aeo Bt RE A28 98 /)N 11T 5K /1N, 7E /N Br A28 2H 43 <100
kDa Fl<1 Ka Bl /ME , N 425 (<0.7 wm) FF& 33
SR KRG A>3 el 4> 5l 4> e 4, R K RS 4 DOM
(5 A AR B 8 T it K H B K4 43 o5 iR X
Ui WK FE - DOM H & % 057 7 PG A8 1) JE G 5T, 4N
BRI . 2= BRI A I 5 - S R OB DOM 1)
SO CIE R R B K S 05 B A S R V), 07
T g5 £ B T oKL 5r v . BFFT I, 1 ik
i+ DOM (75 AL R B = R R K IR b e &
IKEEAE R, 28 DA A MR e I 7 R 5 A
&, BT 7 B ALY X S AN SR
— 3, H 5 HSCHR B A 13 DOM /9 DOC & 1 #1 C/N
(EESIbSY I EENESE S

DU A 4 A R AR 38 DOM R UR o 4 86
AW R AR B N TR DOM(FI=1.9, BIX>1, H
EA C244) b+ HIX # /N BIX fe ok, H.C3 44y
o7 FEAE PUFRR 2 P i s, KRS AR . X R B i
FEl + DOM [ H A= IR 4FAE B 8., A8 HILIST o 3 O 7% 11
W45 2S8R P 2H 0 RO, AR T A R 5 [ s
Uk BB e = DOM 1) 85 5 AL R B AR, 3 -5 1ip SCOG) pu Fif
Hi 2 1= 3 DOM () C/N {EL RN 28 AN KOG 1435 A 1 A 485
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W, 2 e el SEOLE W 9 R M T T I b 1
DOM (9 GREVE Iy [R) A 2 B, 121 13 DOM 3= 22
P A= 0 1 Sl N TR A RS A R R R A A AR R
L, SRR AR IR HF | BRAR S
/N BIX FI FTWEAG 386 K, 1 HIX {E Bl 25 07 A2 I /N 177 U
AN FHFE /IR (<1 kDa) B /MEL . 6B /IVKL
2114 138 DOM J FE AL FR BEAIR , 203 RS B PR /)N,
55 DOM Y £ SR IBOGTE H SUV Ausy F SUV Ao fEL
A2 PR TR E IS KK DOM AR 43
T 5 = DO R B, BTG BEACBE S TR
I, FLATBIX 3470, HIX BEAIS, < PR ™ 4 A RRAE 3G 32
JEFE AR BERRAR , X S A SO P 25 R — 3 KA AN
Sl 1 DOM Hr 3 £ 1) 21 Tk 218 0 Jo R it 7K 2 1) 85 93+
Y (C1ATC2) v F e bl A= Fn i fel A, J2 il X i Fb
M2 2 NFEIE S K, ek T A T
By, YE5R TR A A B TR K L 3K RSO B 1) 46
ANFFAEAE AT C/N & HIX 78 AR A i 45 58 . SR el
- AR e b b 2% 1T BA AE K R B AR B R TR S
DOM I £ 2 2 55 26 11 25 5t (C3) i T /K A b s el
+ o Bl RLAR NN S FE T 0T (C 1A C2) I E 43
Fr RSN TSR U (C3) 1 E 43 2 s G, X i
EaF 5 RSO HIX I BIX FAFIE 45 SR —3

AN [) A b ) A X FIORE 42 A %o £ 18 DOM f 45
FAFNE RE ARG A B B . DURh b2 £ 3 DOM
) N—H B AN ¥ 56 O—H & AR e o , ¢ B DU o b 2k
R A KR AR KL A . TE KT
P B ) -39 ORAE - A2 0 ) DOM H g L 5
SRR AW T B AR, 25
T SCE GG TE R AR 73 BT, HE BIXE R C3 41 3o 1%
TR AR L, B 28 i /b . 7E<] kDakife
JKFE A E £ C—C U A C—O 88 5 /N, TG
el 1= Fn AL e - 3 0, RPN, KA 1 RS
bel 1 DOM HR 55 25 2 W e KAk & 0 29 i 5
WL 3% SRS F  SUV Assy FHIX B 7E e/ INRE
e IR/ AIME AR — 8 27 B UREH A e A
AR T I W0 T sl K B T A T A o fi
75 DOM 1) 55 B It A B A AL R B o vy o s A6 1A F
7% 1 b ) S Ak X AE B 7 2138 IK £ DOM 52 B &
B, KRR AZ AN TAHAR ARIE R G DOM 3 & 53
ZWARTR BAEY T, X GA SO 45 L2

4 it

(1) A A B 2 52 e 38 DOC & E T C/N
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fii. M\ BFE, WA HZE -3 DOC &% &4 116.7~
171.9 mg-kg ™", HAR/NIUT R Ry K g >3 bl >0
bl 4> e el 4 5 52 AT 07 B R i A0k #k b DOM 1)
C/N ELEG A e 17 5 8 R 3 o

(2) 4 b F) L i £ 38 DOC 7 2 F1 C/N
ORI A3 A0 o DR L2 3 DOC % it 434 DL/ A%
R EM, H<1 kDa 214y & e i (45% LA L) s C/NEAE
<1 kDa i 8 e 75 (31.43) , 7E 10~100 kDa F7 4% H f
I (4.80) , & BB 5 AR 43 F et A AILTE 7 ko, 1 Al
JE3 BT s 4 A LIS (WA ER PS4 0 ) 5 = 1K

(3) = AP IS FRAE 25 A 22 BT DU A b 2 138 DOM
UG A L A WG B0 A i R, H B AR D
/N, DOM (1) 55 75 P4 R 437 A L B AT, {EL PN U5 AR
TE3G 58 5 28 AP NSRRI K B KA + DOM i 58
PO A5 B M dse i, BK 443 5 LA F i dieo
JiE BEl - DOM ) Ji ZE A0 A B8 S5 I, (R 2R P 2R 1 49 b
B, NG S TR i s 0] 22 5 3% i B[R
R LMt — L R AR B R KR S A
GBI NS S/ )

Sk
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