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Abstract: [Objective] Soil CO: concentration is often higher than that of the atmosphere. Current studies on soil
organic carbon mineralization are mostly conducted under conditions of increasing atmospheric or simulated
atmospheric CO2 concentration. This may lead to deviation of the results from the actual organic carbon
mineralization process in the soil profile or impose some bias on indoor mineralization incubation experiments
towards the "mineralization potential" rather than the actual mineralization rate. How and to what extent soil
organic carbon mineralization is affected by high CO2 concentrations in the soil profile? The lack of a clear answer

to this question limits the comprehensive understanding of soil organic carbon stability. [Method] In this paper,
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an indoor mineralization incubation test was conducted with six CO:2 concentration gradients of CK (400
pmol-mol!, atmospheric level), 800, 2 000, 4 000, 6 000, and 8 000 umol-mol’!, and three replicates were set for
each treatment. The effects of different concentrations of CO2 on the rate of soil organic carbon mineralization,
cumulative mineralization, and active organic carbon fractions were investigated, and the extent to which CO2
concentration and other influencing factors explained the cumulative mineralization was analyzed. [Result] The
results showed that: 1) High concentration of CO2 (2 000-8 000 pmol-mol) in soil significantly inhibited the
mineralization of soil organic carbon, with the mineralization rate decreasing by 6.27%-45.61%, and the
cumulative amount of mineralization decreased by 1.72%-40.82%; 2) Lower concentration of CO2 (800 umol-mol
1) in soil significantly promoted the mineralization of soil organic carbon, the mineralization rate increased by
4.38%-12.65%, and the cumulative mineralized amount increased by 17.37%-48.43%; 3) The CO2 concentration
in the soil effected the content of active organic carbon fractions. At a range of CO2 concentrations, soil microbial
biomass carbon (MBC) content increased significantly and dissolved organic carbon (DOC) content decreased
significantly compared to CK. However, the content of easily oxidizable organic carbon (EOC) was not
significantly changed; 4) The mineralization characteristics of organic carbon showed a significant negative
correlation with CO2 concentration, a significant positive correlation with DOC, a negative correlation with EOC,
and no significant correlation with MBC; 5) Under the appropriate conditions of temperature and humidity, the
contribution of CO2 concentration to the cumulative mineralization of soil organic carbon reached 22.93%.
[ Conclusion] High CO: concentration significantly inhibited soil organic carbon mineralization by affecting the
soil organic carbon readily available carbon source, which may be one of the important factors to maintain soil
organic carbon stability.
Key words: High CO2 concentration; Soil organic carbon; Organic carbon mineralization; Active organic carbon

components; Organic carbon stability
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IR P, COL W AL T 500~7 000 pmol-mol™ Z [A]), EARFIEL, HETH (60
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LB I SRR COL X EIEE LB e Uy SRS FERE, BRI T AT 385 MU e e 14 1)
ATHINR. B—J5H, BRITE R SOC W LI 7T 2745 K S/KF (400 umol-mol™') AR K,
CO, 34/ (500~2 000 pmol-mol™) NJEFF, W REAERF T4 A T “H 4k 717 i dESLhan 1k
MM G IREE COp S5 F T 3G LB A S bR b3 26 g LA IR KA e P, AT A s s b e
HE AN SRS HERE

ik, AHIEFER FH E N R RIS, @A R [ =K E CO, R SOC Wikt #2, #R5E L
BSEHAE COLKREET SOC W AL FIVE A HLBK A 73 B ACKFIE, f#fT 1438 COMEES SOC ™
WHRHIERI R &R, DA LIERZE S R EF SIREE COy X LITA WA b 2 77 UM,
PR R B COL 1 3G LB AR 8 VE4ERF P 1 R S k4 .

1 #RETE

1.1 #ifast

TIERE ST 2022 4F 11 AR EHBRPEA RE 22T 2 2EX (36° 47 30.50" N, 109° 15' 57" ED. %
X MR 3 e PRV AR X, R IR T T R KRR . YRR 8.8 °C, AT HEIK & 505
mm. THERB LA+ BT D RE RN . S IX AR T B DL R K
(Zea may Linn) A E M N THIEAED L AT % (Caragana korshinskii) 1YYk (Hippophae
rhamnoides Linn) NN THEEN

TEWE X B AU & B R 40 SRR (ALK T 3 hm?) fE AR, 7EREHL P BE
FURE 3K/ A 10 m X 10 m FES CEFEDTEIBERT 20 m). FEAMFE R 2, R
B2 5 em B E4A5 HREL 0~5 cm 5 5~20 ecm HIERENIFEER S, AEWAR. AR50 AW
o —ETEAKEMRIREY, BRELREFET 4 COKFRT, HTIERte; —h
KT 6, HFE B AT R, s pH. PR K. &%, BEVRS (E D.

TR RN F R, SRS ITARINE, IR 0~20 cm )2 CO SUARFE MG, MIASRAE
XEE (0~5cm) 3% COIKEHE N 1 100 pmol-mol!, WEJE (5~20 cm) W mIA 7 800
pmol'mol!, AFLJZMZEF K. HiL, AR5 ERERZMITRE LIRS, 5 RS
PLE RIS, DU BRI SOC 1™ Akid 7% .

F= 1 I HIEE AR UM R

Table 1 Basic physicochemical properties of experimental soils

St/em PH cmjig(izkg-l) snt/jﬁ(}j ig‘l) Sandﬁl/l\(zﬁkg‘l) BD/ (g )
0~5 8.5640.02 37.1441.39 59.1740.15 3.6940.47 1.3340.04
5~20 8.6540.02 26.4940.77 58.3341.03 15.1840.26 1.4240.02
SL/cm TN/ (g kg')  SOC/ (gkg™h MBC/ (mg kg™) DOC/ (mg kg% EOC/ (mg kg%
0~5 0.6540.01 7.3530.17 149.2246.15 98.2640.02 616.2844.77
5~20 0.4340.01 5.23340.14 61.89+2.73 70.2844.21 374.28421.6

M. SL, tJE; BD, LIEAE; TN, @%; SOC, TIEAHIE: MBC, WMAEMLENER: DOC, FEMLANIRK:
EOC, %% AMAENIK. . Note: SL, Soil layer; BD, Bulk density; TN, Total nitrogen; SOC, Soil organic carbon; MBC,
Microbial biomass carbon; DOC, Dissolved organic carbon; EOC, Easily oxidized organic carbon. The same as below.

1.2 {5t

N T RIANE COLMEEXT SOC W ki), 58 PLK S COLKE (400 pmol'mol™) fEH
SR (CK), # & 800, 2 000, 4 000. 6 000 2 8 000 pmol-mol”, 3t 6 4> CO MK EALEE, AF4b
HE3ANEL.
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1.3 HARTFE
1.3.1 57505 AREGE 2 mm 0L 50 ¢ BT 250 mL OB F, TS KES 14%
(65%HFFF/KZ), 1E 25 cCHIRBE IR A TIEIRE 7 d, DUKE LIS ERRIE I
W AT BEAEAE ) COL MR BE 225 iR B P2 AR fg i), e /) 28 R SR TE N 1.80~ 18.00 mL CO, 4%k
(BRVE 5 SR EIRARD X R THREN 2, UBE—FbrEihsk, RN y=
3447x +416.0 (R?=0.999 5). RIWIWAEFrHER L, HRILBTEANFRN COr AAAEF K H 55
FMNIRASARSG, REHEANANARTE CO, Sk (99.9%) DLHFTREFRMN CO2 R IR +E
A, BRI, 800, 2 000, 4 000, 6 000, 8 000 pmol-mol™ ¥ FEIL M Oa 5 L3 5A 20.91%.
20.77%- 20.56%- 20.34%. 20.12%. [RIINF, FEANEREERSEE R E A b X, FHRARGE CO,
WA . AR S B A A B SR B W AR R H T OB (D, BT
25 °ClHI G R, EEHE IR 90 d, #HITHFREH 0. 1. 24 3. 4. 7. 105 16, 30, 60 Al
90 FRAESUEFE M

RAESRFE S BRI R . T RAHT 7840 18 S 85 38 0 DLORAIE R N SRR A 350, SRS
Wt A =l R R S A S M ZE I =d R, SRR 3 S HIEL 10 mL Sk, BUCRAGSS
WG, MEEFRMAENE 10 mL S CAERR A A%, T8I 2 77 sUOR R AR 1 R e KR
FEIRZEN 6.83%. FEANKEFRWIE, BT 50 FFE S T2 AR IR, A E e,

i Three-way valve

| ]—) B Sealing film

L5 FEfx Silica

W\IT’ 1% 1% & Rubber plug

—=—=——> R4k Vaseline

—> #f ) Pinhead

3

KRR E R R

Fig. 1 Culture device diagram

132 iEHEANURA S BRE BRI 4E A G, REF—AH i IR, T s E bl
Wedlsy, BFEMAEYEYER (MBC). AIEMEANEK (DOC) K5 %EM AN (EOC).
1.3.3 MEiRhR 55 COMREE: KMl (GC7890B, Agilent, F[E) Ji%E.

MBC KAV BRI (i RE 0.45); DOC KA KoS041218, RILWIHIA TOC X
(TOC-VWP, i, HA) 28, EOC M 33 mmol-L ! bk BRAM AL 2 1ol
1.4 BEHE S %t 5

SOC W™ ik Z Jt BRI b EiH 5 A FU7.

_ (Pi=P;_1)XVxMx1 000 D
24.5XW XAt

X, FN SOC W i#=, mgkg'-d's PONEE i UCRFEM COSMRWKE, pmol-mol'; V RFE
AAARRLEAART (L, ARBFF PR LRFFRARN 029 L); M A CO BRI E (44 g-mol™);
24.5 NFRAERSIE 25 °C RAARBE/REH, L-mol's W RIRANLIETWFRE, kg At AMAEH
PCRASIRIBGREL, do

F

_ (Pi=Pg)XVxMx1 000
- 24.5XW

C 2

A, C A SOC &2 fbE, mgkg!'s PoNHAVILE CO AR, pmol-mol .
L SPSS 26.0 X E AT IER A K5 AT I 2R T Z 8 (ANOVA) FIXSE £ &It
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% (Duncan), Z3#rANE CO, W FEAL BT LI HUBR RARA & P390 A0 2 035 A HLAK
o g m DL R 2 A MU R = 2 7 (P<0.05 AREZE R, P<0.01 AR E %
R KM BIRFR (Pearson) FHXMEHT COL WS AW (b R fLE. FI0 1hid 2 &
TEPEA MR 73 T A G 2R o I LR AY (R 4.1.0 T “Random Forest” ) X 0+
BEAMUBK /AR A0 5 ) B BN - 3R AT ARG B B HE T . 2 BISR A Origin 2021 581

245 B

2.1 COLREXT SOC # iR R I §2 0

A COLREE T A T2 SOC B AL R 2 AR AR, B BURFIERA &, w2 A
WALB B (B 2). B FR% BB (0~30 d), SOC B L RAERF 3 RIBHE K, BijEEsh T
B, RESTRENHHEEHHIE 1.37~18.88 Fil 0.89~16.33 mg-kg'-d'. ZH_ME (30~90 d)
iR EAE T RE, WADLES SR 0.23~5.80. 0.15~3.12 mg-kg!-d'.

N
o

[ a)0~5cm

MBI
15t Phase 1

FrBx 11
Phase 1T

—=— 800 pmol mol*
—+— 2000 pmol mol?

—+— 4000 pmol mol?
—— 6000 pmol mol?

101 8 000 pmol mol™

V}W
0 : =

(S]

T WU L
SOC mineralization rate/(mg kg™ d?)

0 4 710 16 30 60 90
[ b)5~20cm

N
o

iy
[S2]
T

(2]
T

T WU (L
SOC mineralization rate/(mg kg™ d)
=

00 ll % 1b 1‘6 3b 60 90
Inf ] Time/d

1 CK N KSKT COLIREALHEE (400 pmol-mol™). R[A. Note: CK, atmospheric levels of CO, concentration (400

umol-mol ™). The same as below.
2 AN CO2 R FE R 3 HUBRA L 1 2 () 2h 42 1k
Fig. 2 Changes of mineralization rate for soil organic carbon in response to different CO, concentrations

CO, W FE B3R SOC P ik (Kl 3). BAR IR0 LEE N 2.17~4.81
mg-kg'-d! (& 3c). 800 umol-mol! 43 T, FKEMIEKEFHH HEZEK CK 70l &
16.75%F1 4.26%, 2 000 ~8 000 umol-mol! CO¥#E T, FRESLEE SOC FIIH iR CK
BB ARFIFLEER NRE, 73 MM 16.26%~34.47%. 6.27%~45.61%. 2 NLJZ[H], CO» KEEXTE
JEP 0 R S B R JE K
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B ® s a a
H E 5L +H .uE) i a
g E 05 e é! df o
g = =
> 0 L L L L L L CI>) 0.0 L L L 1 i i
< CK 800 2000 4000 6000 8000 < CK 800 2000 4000 6 000 8000
a CO,# & CO, concentration/(pmol mol™) CO, ¥ % CO, concentration/(pmol mol™)
%
g 21 8 ¢)0~90d
> a [_]0-5cm
. a -
55 o o B o ik n
le ¢ 1 &/ME~KME Min~Max
= % c b ¥I{H Mean value
Tz oo d T
+ B ¢
Es
= '
T 8 5t
w8
H 2
£
@ 0 1 1 1 1
& CK 800 2000 4000 6000 8000
:% CO,¥J% CO, concentration/(pmol mol™)

[

: Ela B, 0~30 K B b BrBIL, 30~60 K K&l c. BEAMEIRMIA 0~90 K. AFENGFREERER — L2,
A COMREMIE TR EE (P<0.05). T[H. Note: Fig. a. Phase I, 0 to 30 days; Fig. b. Phase II, 30 to 60 days; Fig. c.
Throughout the incubation period, 0~90 days. Different lowercase letters mean there is a significant difference (P<0.05) between

different CO, concentration treatments at the same soil layer. The same as below.

3 ANF CO2IRFE T A HUBR T 20 i

Fig. 3 Average mineralization rate of soil organic carbon in response to different CO, concentrations

2.2 COREX SOC BT L EHE M
AFE COWET, WANLEE SOC BT L& LIAMLIT 1Ll fE, MBS E (& 4),
BB BRI R R B nGE, 5 B B R e .
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IFA] Time/d

% 20, .. oCK - 800 pmol mol* 2000 pmol mol™
o a) 0~5 cm i+ 4000 pmolmol? + 6000 pmolmol? - 8000 pmol mol?
= 200} .
I}
@ ] et BB I
= g 1601 Phase I Phase II
K 2 ///
BE -2 :
= § 120 //
g g L .
T2 g
k|
g 0 L L
3 0 60 20
o~ 240
oy b) 5~20 cm
4
2 2001
S
@ Q 1601
=%
E < 120
= £
N
=5 8
HE 4
He
B o
g 0 4 7 10 16 30 60 90
o
o

#: B a.  CK. 800. 2 000~ 4 000~ 6 000, 8 000 pmol-mol! CO, #KE T THEAHEK RIH 1 R* 4N
92.71%- 87.18%- 92.55%. 93.74%. 93.55%- 91.77%: Kl b. F1 CK. 800. 2 000. 4 000. 6 000~ 8 000 pmol-mol’ CO,
WHETHIEGHB R E R 5N 93.91%. 93.40%. 94.01%. 94.22%. 94.44%. 93.36%. Note: Fig. a. The
cumulative soil organic carbon mineralization R* at CK, 800, 2 000, 4 000, 6 000 and 8 000 pmol-mol™ CO, concentrations were
92.71%, 87.18%, 92.55%, 93.74%, 93.55% and 91.77%, respectively; Fig. b. The cumulative soil organic carbon mineralization
R? at CK, 800, 2 000, 4 000, 6 000 and 8 000 pmol-mol”' CO, concentrations were 93.91%, 93.40%, 94.01%, 94.22%, 94.44%
and 93.36 %, respectively.

4 A CORE T H AN R L= SIS
Fig. 4 Changes of cumulative organic carbon mineralization for soil organic carbon

in response to different CO, concentrations

CO, ¥k B3 sgm 138 SOC B2F W s (Bl 5. 5 CK MLk, 800 umol-mol! B3 T
SOC ML, RESWERZEDHIEIN 48.43%. 17.37%. 4 COHKEHZE 4 000 umol-mol”
B, SOC 2R hEE CK ZRAEE (RE: -23.04 %: WERE: -8.79%, P>0.05). CO» ik
JEA S8 2 6 000 pmol-mol ' B}, SOC RN L &% R (P<0.05), T 8 000 umol-mol ™ &b
N EER K, RESTREZED DK 40.82%. 38.84%. 2 N+ )2ME, X 800 umol-mol™! 414
TRETHEZEREE, UREERRZWD T 31.06%.
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E: RELNRHEZE(n=4); *RRLEREREZE (P<0.05). Note: The error line is the standard deviation (n=4); *

means P<0.05 between different soil layers.

52 A EHE R BT &
Fig. 5 Cumulative organic carbon mineralization in 2 soil layers
2.3 COLREXEM SOC Ay & EHIENT

TSIV S e AR TR S . B R A LR, TR L HERfHB B SOC
PR ARAI B . AR FEALEE TS, L&Y SOC Ay HIAE SE (BK) HRIMARE
ERKTEERE. 834K, MBC 5 EOC & &% BK ¥ & F FHK, H& MBC #>
9.16%~44.72%, EOC Ji&/)> 9.58%~19.76%, i DOC & & i Il 3.12%~28.92%.

COL R FEIGInxt SOC #iE 4 & B WAE (K 6). 5 CK ML, REHWERE MBC
& HAE 800~6 000, 800~2 000 pmol-mol! CO, ¥ F & EHm (K 6a), Hd 800
pmol-mol L ¥, FZMILEZ MBC & EIGIRE K, 40714 33.96%41 28.97% (P<0.05). 5
CK #FHEE, 800~4 000 umol-mol! 4b#E FREMIIEKZE DOC &35 T 6.22%~16.85%F
7.71%~9.84% (P<0.05); 4 COiKIZIAE] 6 000 pmol-mol! K LA LI, BASEJZH) DOC & &k
CK £ #E4k (B 6b). 5 MBC fil EOC MLk, RIFA CO, K FALHE T EOC & B iE %% 5

(H 6c).

160 b)
140+

-
N
(=]
| e

=

o

o
T

TIEFEM YRR
MBC concent/(mg kg 1)
R CINGICESRIR an
DOC concent/(mg kg'l)

[o ]
o

60 -
40
20+
0
CK 800 2000 4000 6000 8000 CK 800 2000 4000 6000 8000
CO, ¥ CO, concentration/(mol mol™) CO, ¥ CO, concentration/(Lmol mol™)
650 c) [ Jo-5cm
600 F B 5-20cm
L a @ a a — 0-5cmBK
g 5907 a a - - 5-20cmBK
E 2 5001
T2 sl
E 5 400]
R © Li_|- = __ [N O DR A A
#8 350l a
IR ab ab | [ab | [ b
300
0

CK 800 2000 4000 6000 8000
CO, /% CO, concentration/(jmol mol™)

¥: BK FoR SOC B bIsssnl iaa-L e A B (MBO). AIEMEANIRE (DOC). HEMAHE (EOC) [HH i,
R % 5{E. Note: BK means the content of soil microbial biomass carbon (MBC), dissolved organic carbon (DOC), easily oxidizable

organic carbon (EOC) of the original soil before SOC mineralization incubation, that is, the background value.
Bl 6 ANF CO2 % F MBC (a). DOC (b). EOC (c) & EAFWHFFAE
Fig. 6 Changes of MBC(a). DOC(b). EOC(c) content in response to different CO2 concentrations

2.4 BHUIRE HFHES COKE RIEM BN kA 7> RIME X M

B IRFRAKME TR, SOC W LAFES COL W JE Jiditk SOC 4l lal i EM % (B 7).
SOC £ &5y {bifZ%. MBC. EOC B EIEM>%, 5 COKEZ. DOC £ 53 fitfx,
FHRRBOIRINARZRTERZ . COREE RN E. P LEZR. EOC £ 2% fit
K, 5 DOC 2 R#FIEAMXK, 5 MBC TR EHKME.
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a) 0~5cm b) 5~20 cm

1
o ¢ . ‘ 08
. 0.73 F ‘ 06

0.4

071 09 | CO, ‘ 02

CO, | -0.72 -0.90 co,

m
o
©
N
m

MBC 0.61 MBC MBC -0.2
-0.4
DOC| -0.73 -0.70 0.58 -0.76 DoC -0.61 0.79 -0.76 DOoC 06
-0.8
EOC 0.70 -0.67 EOC EOC
-1
¢} <& O @} (¢}
o @Q, OO S ¢} 3 f @Q’Q OOO Q/OQ

TE: C &R SOC R LE; FZR SOC T LA, *, %, #pjIRIR P<0.05. P<0.01 A1 P<0.001 f)2 57 2 3% K
o BAMETIIBEIRN AT SRR SNE, BUERAR R IEAR MR, B OR U GBS . Note: C means SOC
cumulative mineralization; F means SOC average mineralization rate. *, **, *** mean significant difference levels of P<0.05, P<0.01
and P<0.001, respectively. The color of each cell indicates the correlation between rows and columns, with redder colors indicating a

stronger positive correlation and bluer colors indicating a stronger negative correlation.

B 7 AN HRFIE S CO2 W BE S A HLBR AL 23 IR S
Fig. 7 Correlation between organic carbon mineralization characteristics, CO2 concentration

and soil organic carbon fractions

KBNS, Bfh COME. )2, SOC K HIH AR 7 %+ BT 1L & 1)
fEREREE, LMEARAFRKE TS SOC Wikl R (B 8) (R¥=73.34). CO, K ARFEZRAETHI A
TR, IKF) 22.93%. EMEH NS MBC. DOC. EOC LKA HLBR N 23 588 T 13.39%.
9.26%- 8.65%- 5.84%. TiH/ZX} SOC BRI W EMBEE RN, N 1.16 %.

25 -

fif B 2 Explanation rate /%
= = N
o [6;] o
T T T

o
T

1
MBC DOC EOC SOC

co,
[X-¥ Factors

K 8 A LR F A R R A ) B B

Fig. 8 Ranking of importance of influencing factors of soil organic carbon mineralization
31F it

AHUBRE G IR FE R COL I E TR 1R, P24 K& CO, [T M i HEH i 7E 44 3R
e, FECAR COy IRFEEFE RN UERHCH5DY, FrResm SOC A k. SR ILA Wt 78 A
& CABH B -3 v i B COn el DA K 2 KAEE B2 SOC i1k, X & HERAfAENT SOC Aot &
Fom R R AR E .
3.1 EIRE CO M HIEBHERA LA

AT FUER IS AU LI SR EE CO MR T ZE N BRI, 4R R COL iR B2 52 SOC
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W ike 24 COEIE 6 000 pmol-mol™! & LA LI, WZEFEL T L3 SOC 2 thiE (K 5). X
5 Santrackova Al Simek[® & He Z5191#E 40 000~50 000 pwmol-mol™! £ T HE4T 1 F5 526 T 45 45 16
—3. [FIN, AR RLEH, 4 CO IRERHS (<2 000 pmol-mol™) I, #™ALAEH 2 1Y
s (B 5. RESHTAELE— RGN TN COy IREEAEHY (500~1 200 pmol mol™) Xf
SOC W ik s HLHIROUA ], (HI5%F SOC Wb A IEmBURAEH . Saf N FiAELL, AR5
PREA T a1l LIERITH 5L bR COL R BEXT SOC Bk iszim 7 XS . AR, FE SOC ik
SZEVHNE P COLMRBER AT AT T AL (B 5D, F=AE %45 A I R R A g A B 3kt o LA
ZESEAN, EE VLT SRR — 5, AR E PR B A, B A] REAR B AR AR
I COx WEEPI AL h— 07T, ARISAE AT AN AU b, P 4 15 77 206 B o — e oot
IR PR FE PRI B, PR R R COL A

THfEHT SOC I WARHIE S M DR 35 . B2 P B HE oo $2 T L 38 p i T e B B 205 (20, AR H
RERFH, DAL RSKF FHRERENT R i — e MM T Soc Lk, H
FERE CO, I RER4ERE SOC e M EE N R L —, ARERTINR SOC HAb it 1 k¥ .
— MM s, TIEHIH 15~20 cm &b, COL¥KFERIIA 2 000 umol-mol ', FEHF TR R, LI
I 50 cm &b, COLWJEHZETIL 10 000 pmol-mol”, FaALxt SOC 4k P A I 1E 31, w] i,
TEANSE SOC Wik & T, WA B LT =R CO X SOC i KRIsZm, W] Be ik il 113
[l e B2, R AT e AN — D7 THTARE T H AT “BRRILT LR

3.2 EiRE CO, 3t LIFFEM B iksE 53 HUFZ M

I R — DN RS, ZKREE T RY. @S, EmES
PR M2, ARG BRI, EREEEHANT, CO RERMM SOC ik EZ &
(B 8), TTBREIL 22.93%, H CO, WRPEERFHW | LBEEANBAH S M EE (B 7. 3
CO ¥R INA 800 pmol-mol! I}, MBC &R EWMIN (K 6a). HHFIRE COIKRERIYE
ERWA B, TSR COx X ELBE RIS R, B AR 35 B R R E T A R S 9 LY, BT
TR I SR PR AR I 2 R, A AE B A AR VR SR A R T A LR o RS
FIRESE 800 wmol-mol™! 21, ZHEETERK /A 2 h kg 3= AR I K 5 R PRI 7 it i 255
VI SEREUIE RS, SEEERCEYEEY, L3R MBC S=360, il 1 =8
BEAT, SOC B {1 BRI, thah, ARFFLETFREAME S RER, MERELE CO,
WIZEIEF] 1 089 pmol-mol™, 55ZI B K] 800 pmol-mol™! CO, IR ANFEB2IT, W] RE N ALIA L
BEAEYNE S SRR, IR T SOCH k.

ZHCE WAETEN AR T CnE s, Sl RIR. SRS, SRERMD A TIRIRESET:
KA, W COp WREE IS @ P 855 7T B8 5 U A v M 32 BT e4h, HREFLR B, 2 000
pmol-mol™! CO, WFEZAF T, LFUEY F 5 B BRI & RIBHOH/DN, B Z VAN S
FrEARRS, dE ARG, 24 COMKETFAE 2 000 pmol-mol™! LA LI, FEKEE CO, Al RERC N+
BRI a2, S BRI A B, R EE COL 261 T MBC Al DOC IR Z T~
%, RIHE CK &R E mEE (K 6a, K 6b), HEm#hd] 7 SOCH L. tk4h, DOC
BORBAMAYEYE. RERS, HEXHEERW, Hik, MEEMAEERI N — R b
BhnT DOC && (K 6b). AWFFH, EOC FEM COKEMMEREEZEER (K 6c), MHERE
H T A8 58 EOC & &K 33 mmol L @i A A ikl e, H &5 R T fwIa T it EOC 4143
fm PR TEEE N, B CO W I A YIE AR, FRIRT EOC &4 [AH HL3%
AVEH, S8 EBOC SEEBUALZE.

TESEH AL, AREREFRE R B A COy I E B R A E il — EFEE MR, (HhA
CK A3 1.6 f5~12.4 fi5, ARG TN Mk E CO, M SOC B AHIX — il @ (1 #ERf IR . oK
KA ICHIT FAT 75 AT 7 it , RS TRME L CO KIS SOCH LI EER R . Ihah, Al
SERRETENIRE, RAFEEFREE T A7 E30, L LRSS Bl arEzER,
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D T REZE — @ PR BE bl 7 i CO Xt SOC B Ak M E FH . R — 25l il 7 Jg 7 41 SR Avr

I8 SR ERIE SR AT IRAE, B PRI RS IREE CO X SOC W LKA L . e /S I RE

SOC W i RE A=W IV AE ML, RRATIR SOC W EXS CO MR JBE M 7 (KT RIF FUIE B i
LIRE YIRS SIS R AL .

IR IE COy S22 ] 3 ML ML /E R - 7£ 2 000~8 000 pmol-mol Y FEI N, BlE#H CO ik
FEMN, SOC B L EBFFK T 38.34%~40.82%. 1M CO» W EEHMK (800 wmol-mol™) INfxf -+ 1%
B A B E IERR RN, SOC BRI EIEINT 17.37%~40.82%. ERIEEEHAT,
CO ¥R PE 2 52 LG LB R 2L R 32, DUBRZRIL 22.93%. HEEREE COL 56M T IS TEA
MUBRZH > & &, 78— COKIEVEEN, MBC & &% CK B&FIN, DOC & &
ik, EOC &M ARE. 4L, MIKE COy @ilism+3E 5 R MM, x5t HIEA VLR
VR — e BRAER, TTRER4EF DI R e EERN R —.
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