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FEREATANCAL B], & AT R I 2L 450 20 5 4
Bt EL A S AL BT PR A B bR R L
Fi SPAD fH S8 8 R BOA BB A fe 2R AR
L HARTEE i AN SELL W 2L 4 50, X
DX A IR 0 1 A AR e R R A S
FE T A FDGER AN A TR B2, & B
HiEHR[ 100 wmol/ (m” - s) JHIZLUENE 8 ¢ 1 AbHE
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D HOEHRAEAE—E 2 5

AR LA R 4 2RO A4 1, BIFE LED AR
BT XS BRARAN A A A RO A R S A
PISOABACT ) e dR R DGR Tr , I BT
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1.3 X7

T 2023 4F 9—10 J 7EVL V4 AR AR
W RHE T B AT BR 2 "I T N it Ay o # Fh 13k
HEGER, K29 2 mm B G RERD , BE1EE A
B LT AL (540 mm x 280 mm x50 mm) 77, 3
FPEREE DY 8 ~ 10 mm, FMUE K2 2 it 1O AT
Fott, B A B i R S0 LXK p . il b 4
PR 3 WHE R, BRIRER 10 R, ghEiA Kl
B DR AR L) H /B BE 4E R AE 26 °C/18 T,
PPFD Jy 220 pmol/(m® - s) , FiXT i B Ny 80% , i%
12 h /Y G IE [A] (06: 00—18:00), CO, ¥k
A 400 pwmol/mol ,

1.4 WA 5%

LA TS 21 RIEACHEIR , B AL P BE
HUBCRE 3 %, K I 5k 14 - 2 (B A Dy 22 4 314 0 7
g,

L4l AERIEFRAINE R R i B
4y i 2R AR B AR A AU R A5 S B A R

TR RE < RGN R O A v 2R AL R
WA B R, A AR B O T RS BE 5

ZEML bR R RO S BR 4l i 1 JEHR 1 em
(LB AL I B A5 R B Ry 250
1.4.2 FEEMNE HI2Z—H8 K05
PRIBORM A v 4 B35 (220 ) Fsh T A8 (A ) &
K5 1E 105 “CHELEE T AT 30 min, f7£ 80 Cild & H
yag RE R VERG: EN 71 s o N 1
1.4.3 mMmEAMERES %A EPSON11000X
T AN A B 4 v R AR AR A e,
Photoshop 4 18] - v 2% ot i B T v, 7451
WinRHIZO B4 %0 4k BR i BR iE 47 70 Hr
144 CHEFHER e = CGEM/ /MR + 3F
T/ M T E) x 2tk E
145 MHERSHEMNE SHERESENT
UMM ARG a MK b KW N ERE
LIRS R (a +b) SRR (a/b) (Ho
L4.6 MREGCESHMME LK E
1000 wmol/ (m” -+ s) JRJE 25 C 28 SAHKHRE 85% .
CO, & 380 wmol/mol 2544 F , Al LI — 6400 {4
HIEAAL(SEE LI - COR A 7] ) I & BAR L i v
HOLEEAR(P,) ZRIBHER(T,) ARG, M
] CO, WPE(C)) .

147 WAl A R I SR R L
P E LA R R S i

1.4.8 FOCHREVERM E TR IR, FRIO0.2 g
S BT R B A 2 mL 0. 05 mol/L
R i (pH {H =7. 8, &4 0.2 mmol/L EDTA
2% PVP) fii bk 2I5) ARG TE 4 CHIZMET, L
12 000 g [ Z B0 10 min, B IER, BRI
A TAE A, DA R 70 A0 B i 1 PR A, AR
FE ) AR B2 SO0 4R T 0 VR R L S Ak P g (POD) |
i AL A (CAT) |8 48 AL ) B AL 1 (SOD) A i 1
FIN FE (MDA ) &2
1.5 ZdEne

RIS R ] Excel #F4TALIL, SR JT] SPSS 27 4%
PREAT 225 5 W3R 3B, 97 SR Prism 8 AR,

2 HREHM

2.1 RE R AR G e L3R A 6%k

AT Ak SO BRBR &Y B A S 52 an 18] 2 s
M1 AT LUE th, AR LED SGRC 5 X B4l i ik
L PR B R R R AR TR I 22 R TERR
= J7TH ,9R1B \6R1B ZbHR Y &)y 1 5 %) A 7E ik 35 2
S, 4 TOur B 4 B A9 Pk s 3R1B U7R3B L 1RIB
AR BRI &)y B K = 5 0 BTGB i 2% 5, 6R1G3B A B
LR AT A, TR R R A A Y
FER P BAG bR, A B 7% 45 T 2 B, AN [R]OlG  4b 2
XA ST IR B A 52 e 45 AN AR TR, A 0 2
ZE5t. ORIB AL PR 4 5 T R 4h A B2 B 2 K T %
I8 ;6R1B 3R1B . 7R3B .6R1G3B kb B4 1 T
A B 5 0k BRG] 2 22 S5 TRIB A 35 1) AL 4N
BRI B B /N T X IR 7R 250 5 1T, 9R1B
6R1B .3R1B . 1R1B 6R1G3B 4k HH (1 Bk 4h 1 25 Hl
YIRTXR, H 225 W2 {2 TR3B AL 3% 4l 1
M EXRIC R E 2R
2.2 RRARRAHMY Gt BRBEMLEALEY
# v

R 2 W DLE 25 A0 BEBRAR A 0 i i AR 3
KFXH, i 9OR1B 6R1B 3RIB %] B 43 il 2
B35, 62% (47. 28% . 20. 48% , ik B i E % F,
7R3B.1R1B 6RI1G3B £ ¥k T X M, {H 2 K IF A
W

A b FRZH R SN P A S AR IR T X IR HLIY
Z5 3%, Hrp ORIB (6RIB [ 1RIB %) B4 7 51l 12
5 66.57% 84.68% 68.20% . & 4bHE L BA LN T
FARBE R AR R R Y R X B, H¥y s B 3 Hop
6R1B . 7R3B ., 1R1B AbH AR 5% 52 T RG] HE 351
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9RIB 6RIB 3RIB 7R3B IRIB 6R1G3B CK
E2 ARRERFFAIEITERM L E K BB R
b 35 - Hﬁ, % =N %’;H\:
F1ORERRARIY ST T KRS BT RR AT RS TR TLES 9252 45, S
1R1B 9R1B 6R1B 4bHA %S B8 45 51| 2 51 103. 14% |
L= RN By il N
wn B TRARGE R 74.05% \74.22% , 4 4b BLLALHRAD 1 0 LT 44 P
9RIB 10.42+0.95a  4.27+0.30a  3.04 £0. 17he FEIR TR, Ho TR1B 3R1B 7R3B H4 1 7 5
6RIB 10.05+0.75a  3.90+0.23b  3.24 +0.28ab e 24.65% (19. 11% 21.88% , L) 45400,
3RIB 9.27+0.62b  3.82+0.51b  2.92+0.25¢d WA R T2 = B A W AR B AR, S AL B
7R3B 9.22+0.21b  3.75£0.18b  2.74 £0.18de A AR TR R T IR, = R i &,
IRIB 9.10£0.32b  3.22+0.17¢c  3.27+0.20a ot IRIB b 4 0 I 22 B 5 . O e
CK 9.41£0.61b  3.66+0.37h  2.65+0.27¢

TE < [ 9 Bdhe J5 A ] 57 Bk e /s AL B 0] 22 53 .35 (P <0.05) . F
*IA.

P 103, 14% [ 74. 05% 74. 22% 4% Ab PR 2 B

1 78.95% o KL BB B BRI B4 R T X
&, Bk TR3B AL FRAL, Al b B8y 92 S B 5 Hoop
IRIB 6RIB Ab B 9 AR 28 B4 *F M8 0 Jiil 48
90. 19% \72.29%

R2 ARPEFITHRM A & AR E R 00

. M BiRK REBER OREER RT9AEE LA s
(cn) (cm) (em?) (cn?) (1mm) (em) ()
9RIB 108.58 +11.29ab  282.27 +21.14a  9.38 +1.84c¢ 34.69 £2.97b 0.39 £0.02b 0.31 £0.05bc  208.50 £19.11b
6R1B 117.92 £9.75a 312.95 +48.25a 12.89 +1.58a 34.72 £5.12b 0.38 £0.04bc 0.34 £0.04b 226.13 +19.97ab
3R1B 96.46 +13.77bc  214.52 +42.92b  8.98 +1.32¢ 28.21 +4.13¢ 0.43 £0.03a 0.30 £0.04bc  209.13 +52.37b
7R3B 90.53 +10.05cd  208.42 +29.07b 11.04 +0.95b  28.63 +5.79¢ 0.44 £0.03a 0.31 £0.07bc  159.87 £23.72cd
IR1B 85.54 +21.24cd  285.03 +40.09a 11.052 +1.63b 40.48 +4.97a 0.45 +£0.02a 0.456 +0.06a  249.62 +£59.88a
6R1G3B 83.40 +10.71lcd  218.46 +27.18b 8.77 +0.79¢ 27.55 +2.49¢ 0.40 £0.03b 0.28 +0.03¢ 191.25 +36.05bc
CK 80.06 +18.45d 169.46 £35.77¢  6.34 +1.03d 19.93 +3.23d 0.361 +0.02c 0.19 £0.03d 131.25 +18. 16d
2.3 RREAARMHMHGAESEFTEZHH W XA ORIB A BLAY B 4 B 2% 3R (a/b) IR T4

MFE 3 0T LA Y, 45 Ab B ZH B BRI 1 2t R
a T EYRK T, A28 %2R, H 9RIB,
6R1B 3R1B.7R3B .6R1G3B Ab 1 1% 3 bl 4 1 0 2
R oa 7 i BN B 4y i 4 R 40. 35% . 56. 14% |
43.86% 38.60% F136. 84% , 6R1B 4t H B4 B
MR b FEA TR, 25 8%, Bt
53.85% ;9R1B 3R1B.7R3B . 1R1B .6R1G3B AbFH {1
BB 42 b SRR (HERARE
BRI L R R (a +b) F R KT X,
H2E5 3%, Hrh ORIB 6R1B 3R1B #:%} fi 4371l 12
B35.71% 53.57% 38.10% ., 6R1B 3R1B.7R3B,
IR1B 6R1G3B Zb PGB A i 4t %= (a/b) & T

B (R JC 3 25 5. 6R1B Ab B B &)y T 2
BN R SR TR O IR 12.50% , 35 )
WEZSIRIB AP B 2R PR
fEF5tH4 ,9R1B 3R1B .7R3B .6R1G3B Ab HH (1t
MR N RS EYE TR, HEFHA
B,
2.4 RE R FHMY G T R A ST R
MFE 4 W LLF H,9R1B 6R1B . 3RIB, 1RIB,
6R1G3B ALY BRAR AN i i Fr ¥ 06 3R 1 T Xk
M, Ho22 5 W2 Horh 6R1B AL 38 BRAR 4 v it
A R e, O IR 55 50. 46% , LYk J& 3RIB
1R1B, 9R1B 6R1B . 1R1B ., 6R1G3B 4bF k4
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R3 ARAFRMNEBAEMER o HHER D ERNT NESEHHIT

52 . Sk 5E L SR 53 S KW A
R R e
9R1B 0.80 +0.02ab 0.34 +0.02ab 1.14 £0.04ab 2.35 £0.06a 0.17 £0.01ab
6R1B 0.89 £0.07a 0.40 £0.07a 1.29 £0.15a 2.22 £0.24a 0.18 £0.01a
3R1B 0.82 +0.023ab 0.34 +0.02ab 1.16 £0.04ab 2.43 £0.12a 0.16 £0.01abc
7R3B 0.79 £0.05ab 0.31 £0.03b 1.10 £0.08b 2.53£0.13a 0.16 £0.01be
1R1B 0.74 £0.03b 0.28 +0.02b 1.02 £0.05b 2.64 £0.09a 0.15 +£0.0lc
6R1G3B 0.78 +£0.04ab 0.31 £0.03b 1.09 £0.07b 2.57 £0.14a 0.16 £0.01abc
CK 0.57 £0.29¢ 0.26 +0.13b 0.84 £0.16¢ 2.27 £0.45a 0.16 £0. 1be

B SIL SR T, H 258, Bt g
A $E B 86. 36% (175.22% ,70.56% ,106. 10% ;
3R1B 7R3B AbHE B i AL Y & T
YRR (H22 55K B % . 7TR3B 1R1B AZbHE A B 4
L E] CO, ¥ B2 1 T X IR, H 2% 5 0 2, et
MR 9. 30% (13. 48% ;6R1B Ab B i) AL %))
B H LR CO, ¥ BEAIG T X AR, HL25 55 3, Boxt

MR 14.74% ;9R1B 3R1B .6R1G3B 4bFH 1 3
L R CO, YR S XTIRTC B % 25 5. 6RIB,
3R1B.7R3B . 1R1B 6R1G3B B BHAT M I H 3%
JH R 1 v 0 R, L 25 S B, T B0 O 42
167. 61% . 107. 04% . 98.59% ,100. 00% . 129. 58% ;
OR1B AL HR BB 41 1 I 7 7% 1 o 8 5 T X0 B,
ZERAEE .

F4 FREAFEBAEMFRREGER SILSE JEE CO, iREZMEIE R

g HOLEHAE P, AL G, Jfaial CO, ¥REE C; IR T,

[ pmol/(m? - s) [mmol/(m? + s) ] ( pmol/mol ) [ mmol/(m?* - s) ]
9R1B 13.32 £0.91bc 259.50 +46.80b 303.50 £26.18b 0.83 +0.11d
6R1B 16.40 £1.01a 383.25 £52.45a 270.50 +24.56¢ 1.90 £0.22a
3RIB 13.90 +1.80b 182.50 +4.51¢ 323.75 +13.98b 1.47 £0. 15¢
7R3B 12.25 0. 53cd 174.65 £46.33¢ 346.75 £2.50a 1.41 £0. 18¢
IR1B 13.87 £1.19b 237.50 £23.56b 360.00 +3. 16a 1.42 0. 08bc

6R1G3B 14.37 1. 14b 287.00 =19.65b 311.50 = 14.06b 1.63 0. 06b
CK 10.90 +4.35d 139.25 £25.79¢ 317.25 +3.69b 0.71 0. 11d

2.5 REGEEST M S AT RE G YA
M5 AT LLE H,9R1B ,6R1B 3RIB 4b B HA
1P A bbb 2 OO0 BEL A0 R 0 I A
52.33% .57.00% .48. 19% , ik 3| i # 2% % ;TR3B .,
1R1B \6R1G3B A IHBR 4 v 11 Hb - 350 6 7 34 K T
XTHRAH HZE R A T E , 9RIB.6RIB . 3R1B 4k
BRI 0 b 3 i 14 O X B xR Sl B
65.38% .88. 46% .50. 00% ; 7R3B . 1R1B ,6R1G3B
AR ) T S X R R AR E
PS5, AE 220 wmol/ (m”® - ) i MRS %
PR R BRBR AN T D FE A 22 216 F) T 42 i B A
b b S O i R T, 45 A B BRAR SN T
BREEE TR AR, B 25 e 3. Hov 6RIB 4b
FA &) T M F S A oK, o) RR AR i 124 39%
ORIB 4b $ (% My T &8 fif 55 HE 75 55 =, 80 B 42 =
65. 85% ; #5 AL L 1) BRA &) 17 b T FB - HE 3 KT Xt

B4 H:vh 9R1B 6R1B .3R1B .7R3B.1R1B 4b # 5 %}
FEAFIE 35 25 5, 6R1B A HH BB 41 1 B T 35 T
HIRK, B0 BRAE ) 100. 00% ;9R1B A0 B b T K
THEAIHEE -, B0 I 5 50.00%
2.6 BB HRARY G S I8 H A7 A

HY L 3 AT, 45 Ak B A R4 v 1k 1 R
BRTXRE, H2s R 3, Hh 6R1B AL B 4]
PEH B B A, B BE A /& 130, 94% ; HEFE 5 2
FRBAAYJE ORIB 3R1B 1R1B LbHE, 8% Bl 43 il 42 1=
84.53% .64.74% .65.64% , L) |45 53] 6RIB,
9R1B.1R1B 3RI1B 4bHA F T4 & HACH: i
2.7 RRRR AR et B TR R A
= Fo L B ACEE F M 0 7 A

B & 4 - A 7] 1,9R1B 6R1B . 3RIB,7R3B
6R1G3B 4b g Al i PR & i 34 TR, HL
255 3 H ORI BAHE 5 1 e /BN HR AR
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x5 FENFEMHML S E R TR T & BN 20
A 135 T
b ‘ ‘

#E T (g) FH#(g) W (g) FH(g)
9RIB 2.94 +0.18a 0.43 +0.05ab 0.68 +0.08h 0.06 +0.01b
6R1B 3.03 £0.39a 0.49 +0.09a 0.92 +0.10a 0.08 £0.01a
3RIB 2.86 £0.42a 0.39 +0.06b 0.58 +0. 12bce 0.05 +0.01¢
7R3B 1.96 +0.30b 0.29 +0.07¢ 0.54 0. 16¢ 0.05 +0.01¢
1RIB 2.26 +0.38h 0.31 £0.07¢ 0.64 +0.09bc 0.05+0.01¢
6R1G3B 2.07 +0.22b 0.31 +£0.04¢ 0.54 +0.05¢ 0.04 +0.01cd
CK 1.93 +0.61b 0.26 +0.05¢ 0.41 +0.07d 0.04 +0.01d

0.4

03 2

b b b
¥ c
H 02+ C —|—
- d
1
0.1+
0
9R1B 6R1B 3R1IB 7R3B 1R1B 6R1G3B CK
s

FEARR/NG ERFRR 2R BE(P<0.05), K 4FH
E3 ARENEIEHML AR

140.43% ;6R1B .3R1B . 7R3B .6R1G3B % %} 1843 il
275 63.16% 97.36% .127.38% 73.95% , H. 75 5
2 TRIB b B 4 B4 1 Rl 2 A
TR AT 25 57 . AP BA L) 1 MDA

25- 5
—~ a
3 20F T LA
g c
sl d —= d
&=
#Hjor e e
’:@ o — ——
T—v
)=4 5_
0" 9RIB 6RIB 3RIB 7R3B IRIB 6RIG3B CK
b

SR F 4 41, 9R1B, 6R1B . 3R1B . 7R3B,

1R1B . 6R1G3B Ab B 45 %f IR /3 5] 4% & 15. 15%
28.07% 20.36% 31.51% 35.58% 17.05% , Hoh

IR1B b & e dpm (814 -B)
15+~ B
ab a

b T
® abc bed T od
g 10- ¢
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pios: SOD 5 POD 34 CAT 75t
(U/g) (U/g) (U/g)
9R1B 40.93 £2.98d 70.17 £6.98d 7.28 £0.66¢
6R1B 16.25 0. 16e 92.92 £6.44¢ 1.40 £0. 11f
3RI1B 119.79 +2.26b 171.99 +11.91b 6.52 +0.20c¢
7R3B 120.93 +8.21b 48.85 +2.6le 4.38 £0.32d
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