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(1. PR RSP 22 Be, v KB 0300315 2. LPEARL 2= AR IR 5 B Ao
Ly, AT R B o SRS ] B U S A S R R s, hps RJEL 030031)

W OE: NEITABEH R (GSH) FEHUHIR W 4 e i B A AR BRAE ), 7EREIE T IR T GSH A1 GSH A AL
AT 2 X RO VAR B 45 T A B AR (52 . Z5 R, 100 wmol/L 4R B T X BB i 19 A4 KA T 1Y
IHEIVER, ZESAIA R I 10 mmol/L (¥ GSH R LSS MIBHIA) 1 MRS | Ak s L Je 3 Fnh [ a, L5 8
BSR4 FRAH HEIE IR A3 M 22.01% . 6.59% . 39.11% 1 26.47%; M4:Z a. H43E b, 808 MESEDIINT
82.65%. 51.33% Fi132.19%; HRFSHAIFFAG4 & A BIE M T 11.26% 1 33.26%; A LYIEALET . i3 A A0 U6
BUIR M AR AL . A . S AR MR SR . DTN M BRI SRR . A ROR TR . AR e AR
Sob AR AR AR AR A A0 R R 49.63% . 68.15% . 51.60% . 59.72% . 56.78% . 17.48% . 59.53% 1 23.27%, 1E
34 B4R 5 14.229% . 28.11% . 64.86% . 40.47%. 28.02%. 14.30%. 28.60% i 47.46%; GSH TG 2 58 b JEL 25 /
AL HLBIFE S AR R 4 BI4E  T 93.78% M 40.32%, JEMIFEAR T HE A B Fr= Al 30f 1,0, & ) GSH
A MR TR 200 5 ERE . S ERULIH, GSH T A 35 2 A4 Wt X b B A B S, 0 T B 1 AL

LR R i 0
KA G BBEITRG THUE: MR A

W (Cd) ZEYENNAEEITLER, WYY
ek, JEEIE AR MR B L, TR
FEREYIR N R & E ST RIEESA (ROS) LA,
Y AR E, SomE RNA FIER B9 IE Rk A
i, SEEYA KR EBRE. AR L B
giit, FREEESE S RE O E, S0
PRFEIR 19.4%, F3AF HEE 4 Ja T Yl i )RR £ 36
AT 1000 7 t, Hidh 36.08% 9 H 4 JE 15 YL 4R
SR

AMEHIK (GSH) ZA 2R, Pz R A H
SRR R K IR SRR A R Y, GSH Al
B 3SR ROS ), [ It B 4 I 2
H5MERESREFRERS, FBINES XY
fE 7y - R B AR G (v -GCS)

KRB 2020-12-25; FARB#: 2021-01-16

EEWHE: IHEHHFEIES (20210302124152) 5 e | S5 R
iR EETY4&TH (YDZJSX2021D003 ),

EE® A F (1987-), BIEBFFEOL, Wb, FEMIH N
PRERFSE . E-mail: leiyanghd@163.com.,

FEAHYIR DY GSH A A2 U 0 G, T A
(BSO) J&iZ W 0yl 7, RE A A0 HE P 4k N
GSH By ik, M AR AL %) 7 43 SR R T A2 1 8
A R KW, AN GSH Al A SR E R
BRI R SGRER IR S RE
PUEACBRGE Y, A R0 XA R B A Y
MHER . ke O RIS, GSH WA 308
IR ME N SRR AR i AL AR, SR BT
2T BB FEME. Zhou 25 1 WFSE R WA, GSH AT AY
UG FR AR 30 X T O A VE RG], IF4 SR
AW EEG I, TSN BSO W2 E] 5 GSH A1 Y
EH.

AR, WA TR E TS Y R AW AL, R
WET AR M T e TR e fy i
SR, 5&F GSH Al BSO %48 Wi N b F Ak
HRAE B RS M R RS . ST, ARBFRET
XU 7= Hp s B A S e ) B, R T dm A
T GSH Fil BSO X BRHA) i £5 5 A= BRAEFE R 5208
B EIRTT GSH X BRAR 1% el by () 8 1 LB, £
BB LI A FEE AL, LA R O o 4 Ak
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1 #REIZE

1.1 REA R

PR R AR 503 ( Capsicum annuum L.
cv. Jinjiao 503 ), HH Ll PG 44 el 2222 Be BRI i AT BA
$fit, CdCl,. GSH F1 BSO #I4 [ Sigma /A ],
1.2 %k
1.2.1 A kA

VEEAT . JO SR 503 BT, FK

FIKTEZ IR FEM 4 ~ 5 h, JEH 75% 2k
20s, 15% ) NaClO Wk 15 min, KRE/KLER 3 1K,
A FLAE TR 40°CHET 30 min, #EFFT 72 FLIKY
S, BT 25°C OB /B, 12W12h) SEIRESREA
iR, WiR 15 d)E, BOKE—MLn, 5o
HE4 (CK, AbEECAKEEIK ) Fl4 abPEa] (21)
MR EEFAT, TEAIR 12 d J545 BIBUREI 2 4545
PRirat, REAREENE 3K, 3IKEE,

£ 1 RE4bE

b THEE IR TN TR
CK 1/2 Hoglang & 37 AR
Cd 1/2 Hoglang B F# +100 wmol/L Cd™ ZEIRK
CdGSH 1/2 Hoglang #5359 +100 pmol/L Cd* 10 mmol/L GSH
CdBSO 1/2 Hoglang 3% +100 wmol/L Cd™* 1 mol/L BSO
CdGSHBSO 1/2 Hoglang %1 +100 wmol/L Cd™ 10 mmol/L GSH+1 mol/L BSO

122 2 A BRAE AR AN 2

S FIAR S Cd 235 5 0 2+ BRI BIX 503 it
B Bl ARER 0.1 g, AR @ il 8L (H0,)=
3:2 IRGH 5 mL, TEIEMY T 160°CIHf# 4 h,
ZEMBK 45 2 50 mL, KA R F RO 536t B T
MI7E .

M2R K a, MH4EE b FIZEHE MRS EIE
LA T BB 503 BRI A 2 ¢, SRAW
P R, SRIG A0 BIE 470, 649 il 665 nm
KR ME

GSH. HALB AR HBE (GSSG) &, HMHA
F1Es+ (0, ") A E A A H,0, & & iy R
Murshed 25 10 5907 1, ARG & BT (IR
BB A EARARRAE] ) e BT AL BRI
MR (AsA ) —GSH I 28 G BB 1% PR . 3 S 1L W iy
(POD): 7F 470 nm e, 125% 10 s A1 1 min 10 s
Ml A LR (SOD ) # ' 30 min, 7E
450 nm b, o AL S (CAT) : 30 min,
£ 510 nm oo, HUIRIMERL AL (APX) : 7E
290 nm b, 0% 30 s Al 5 min 30 s WOG{H, B4
Jii S Pt IR I R E )5 B (MDHAR ) @ 7E 340 nm [t
{1, i05% 10 s i1 5 min 10 s WOG{E ., A PLIF IR
W R (DHAR ) : 7F 265 nm 5, i05% 10 s F1 3
min 10 s WOL{E. APEH KA EH (GR): 7E 412
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nm LA, 05 30 s A1 10 min WOGIE . A BEH kT
SAACYIE (GPX) : 7E 340 nm Hf5, i85% 3 s M 10
min WG(H., v-GCS: 7£ 412 nm %, 5% 1 min
WA
1.3 Hdsaba

K1 Excel 2016 BIEHEFINER; SAS 1.2 4387
BAE, Duncan T2 H AL

2 HBREH
2.1 AFWEH KT 87 X B B30 T AR A v A

IR

22 a[Hl, 5 CKAHLL, Cd PRI . #k
T, M bR R R T I B3 (P<0.05,
W) F R, BE R 53 0 R 19.57% . 14.69% .
31.74% F129.04%, FEFAIHE T, Wik B H K
Ab 3 CAGSH b Cd AbBRIAR K B ETHE T 22.01%,
M E RS T 6.59%, Hb bR BRI T
39.11%, Hb T & & 8 0 & 50 T 26.47%; Wi
A WEH KA M i 77 BSO AT i 25 B AR B %
ff A, MG, BRI M b T Cd Ab B2
SN [ I i GSH A BSO,  H B 5 it
BSO By AL PR CABSO 7EMR A . Hhy - 40 fi o bt 34
fif A B E R TE, M b CAGSH 4b BRI A 3%
FEAR
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3 2 GSH #1 BSO F§mAE T M40 & £ Y ER 220

A3 K (Cem) e (em) o FFPEEE (g) R (g)
CK 6.23 +£0.22a 18.43 +0.8a 19.15 + 1.40a 16.01 £ 0.44a
Cd 5.01 £0.20¢ 15.72 £ 0.15¢ 12.88 + 1.36¢ 11.36 + 0.68d
CAGSH 6.12 £ 0.14a 16.76 + 0.13b 18.18 £ 0.38a 14.37 + 0.28h
CdBSO 478 £0.11¢ 15.00 + 0.48¢ 12.75 £ 0.94¢ 9.66 + 0.49¢
CdGSHBSO 5.51+£0.21b 15.82 £ 0.70bc 15.51 £ 0.34h 13.06 £ 0.73¢

W AR PR R 2 5 52 (P<0.05). T,

2.2 AR H BR AT B A A R R L A
AR E RN

A ORI it T LAVE Ry i A %) 25 4 g
B AZ P — A S bR, R 3 T, 5 CK A
Fo, A FHEba T Cd b BRI 44K a. 4K b,
HEE PR RN LR o/ MR b 358 E AR,
I B FEAR T 48.36%. 35.03% . 40.13% Fi1 18.64%.
TS TMA T, Wil GSH 5 Cd A BAH L, R

YIRS R o TR ER S T 82.65%, M
SR BERE T 5133%, KNP PESREE
PE T 32.19%, MgEa /Mg EbRERST
20.70%. Mt A e H G Bl BOS f&, mER
03 MOGEOE SR Cd MG B N, [F
AP mETit GSH A1 BSO,  LLER il s BSO B9 CABSO Ab
M, MAMGEa, HEED, KUY FRETEY
FERTE 2/ 51

%3 GSH 0 BSO XHEAME THML EAESBENEM

b MERER a fid (mg/L) M4RE b Akt (mg/l) K FREL (mg/lL) MR o/ HERE b
CK 2724 +031a 7.54+0.27a 12.38 +0.43a 3.61+0.11a
Cd 14.07 +0.27d 4.90 +0.41c 7.41+0.22¢ 2.94 +0.22b
CdGSH 25.69 +0.29b 7.41+0.07a 9.80 + 0.37b 347+0.07a
CdBSO 11.14 + 1.49 4.01 +0.12d 6.39 +0.32e 2.78 +0.29b
CdAGSHBSO 15.84 + 0.34c 5.72+0.17b 8.090.13¢ 2.77 +0.09b

2.3 R BRI T B X AR 0 R B A AR
IS BB R

M2 4 AT, 25N AR A 4 N TAR
TR . RN E T BEiE GSH 5, B A
AR AR B4R S B e od A B B E THR, B R
I3 11.26% F1 33.26%, %is Z2K0H Fr&AR, 5

EZSRANRE, TEBE BSO J5, M SR d &b
PR TR T 12.82%, AR &R FEAR T 10.53%.
[l Wit GSH A BSO, b B 5 it BSO 1 CABSO
AbER, R FAR R BN B AR T T 16.34%
1 35.56%, T CAGSH b F FAR HB47 25 5
SRR T 10.00% 1 18.94%

F 4 GSH 0 BSO $RAME T EiR S EFFKIE R HM
Ab3 MR A i (mg/kg) M & i (mg/ke) BB R
CK 0.03 £ 0.00d 0.04 +0.01a 0.75 £ 0.20a
Cd 24.56 £ 1.14b 45.38 £0.72d 0.54 £ 0.03bc
CdGSH 27.68 + 1.44a 67.90 £3.11b 0.41 £0.01c
CdBSO 21.41 £0.31c 40.60 = 3.94e 0.53 + 0.06bc
CdGSHBSO 24.91 £ 1.30b 55.04 £2.32¢ 0.45 + 0.00¢
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2.4 A% BEH BRATT B BT R P E R BRAR A i A
ARG 1) 5 )

SOD. CAT. APX 1 POD J& #8 ¥ 5 % i b1 A
T, TEAEPIIRTG IR ROS s i B S/ .
P 1 AT, B 4 bt AL RS PR
P FARER A WG . 5 CK A EE, Cd Ab FRAR &R
(1) SOD 17 M LA S RS AR 9 CAT . APX A1 POD
WY W TR R AT, Wit GSH X AR K
f) SOD. CAT. APX F1 POD i% ¥ W 7+,

300.0 - iR ORI
— a
= 2500 ab
£ B be
% 2000 b N B
=)
= 1500 C ¢
sal
ey |
= 100.0
2
50.0
0.0 L L L
Cd  CdGSH CdBSO CdGSHBSO
SbH
mHER OARSH
:‘ a
£
g
: b
on
o) ¢ B c
= B
fesal C
E h
[
™
<

Cd CdGSH CdBSO CdGSHBSO
P

Cd 4k B 43 51 36 50 T 49.63% . 68.15% . 51.60% #il
59.72%; Wijits GSH X§0#81% CAT, APX Fl POD [if§
TETEY BT, T od 4 H5A 28.11%.
64.86% F1 40.47% () 6 g . 7E Wi BSO J5, B
3 SOD . CAT 1 POD i £ 45 . 3% T R [ B g
i GSH #1 BSO, FH#8H9 CAT. APX Fl POD i I
IR EBAHY SOD, CAT. APX. POD &P CABSO
SE PR AR T

mitE OARE
40.0
350 F
300 F
250
20.0 -
15.0 -
10.0
501

0.0

CAT{E!E (U/g)

Cd CdGSH CdBSO CdGSHBSO
pisa
30.0 -

m I O

N
N
o

20.0 -

._a
o
=)

10.0 -

POD{FEM: [U/ (g + min) |

W
[}
T

o
<)

Cd CdGSH CdBSO CdGSHBSO
yisid

B 1 ARtHKRMTEREXRNE TR
MENYEE R
I A NS TFRFIRM 2R EE (P<0.05), ARKSTFRERREERLEE (P<0.05), T,

2.5 ARBEH KA T G SO0 e T BT AsA-
GSH E IR I EE S 1 1) 52 )

AsA-GSH T ¥ & 55 T i 5 AL Wil 2 48 L) A,
7 —EFYIRERR ROS INEZL RS, GR. DHAR,
MDHAR. GPX Fll v-GCS ZiZ &4 0 L 8EmE, |
B2 al%, 5 CK A, Cd ABFEMFRAIHAY GR
DHAR. MDHAR I v —-GCS I 1 ¥ W Z FEAL, M
GPX & VRN i 2 i o FEFRIIE T, #bFE GSH AJ
i F 7+ GR, DHAR, MDHAR F1 GPX 7 B AR i
AR T, Ty —GCS TH AL FRAR, 75
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AR5 Cd Ab B 25 SR 2. et T BSO J5,
%K % GR. DHAR. GPX. vy -GCS ¥ 14 1 4R
) MDHAR., DHAR. GPX. vy-GCS ¥ 4 5 Cd 4t
FRAH LU 34 35 AR [T it GSH A BSO, I
FIAR %6 19 GR, DHAR, MDHAR. GPX [iff 3% ¥ [t
CdBSO Ab¥i¥y B F T},
2.6 AFMEH BEA T B X A E R AR AN GSH
PEIR B 51

GSH J& Hi ¥ 1K N 35 Bk ROS 1Y 2 22 38 J 1 )
5T, GSH/GSSG 1R3R T 4 N i J5 A8 Ak M) o i fig
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m IR ORGSR

1.20
_ ab
= 100 be
£
C
g 080 5
on
= 060 d B
= C C
= 040
I
Z 020
o
0.00 ‘ ‘
cd CdGSH CdBSO CdGSHBSO
hLsi]

= 600 4 miE O
‘g
= so0- A
z
=400
=) b c
B 300 od B d I
# < D
gz 200
%
Z 100t
=)
2 0 1 1 1 LI

CK cd CdGSH CdBSO CAGSHBSO

A

y-GCSi&EE: (Ulg)

. 180, wHE DR
= 160}
= b
5 1400 B b
= 120} c C
59
20 100 D d
S 80F
i ol E
#
g 40f
= 20f
Z o ‘ ‘ ‘
cd CdGSH CdBSO CdGSHBSO
Ab3g
A
a
B
150} B
o0
3 D c
#H 100 d
Jucsd
b
=9}
O 500 ¢
0 Il Il L )
CK cd CdGSH CdBSO CdGSHBSO
A3
m I O

ﬂﬂﬂﬂ

CdGSH CdBSO CdGSHBSO

B2 BRLEBATHREIEME TEHM AsA-GSH BB EFE R R2 0

71, SHYIRPTIEAE I Re G, K 3 0]
A, Cd AR HE CK Ab FRARFS AR GSH. GSSG
SR ETIE, MR GSH/GSSG & A%, miARET
GSH/GSSG ZZ b AN & 3%, #H LT Cd 4b#, CAGSH
Ab BT i E TR A R I BT AR GSH,
GSSG 7 i+ Fl GSH/GSSG, 14 W& 43 51 }y 165.83% .
62.62% . 37.18% 1 15.89% . 93.78% . 40.32%. #f
FF CAALER, CABSO AbF ] &) 25 FEAR AR5 A
HREB GSH., GSSG 7% 1 LA K 38 1Y) GSH/GSSG . [F]
if 15 it GSH R BSO, I3 FTAR &8 GSH. GSSG &%
1 Il GSH/GSSG . CdBSO A4b ¥ ) I 4 &5 5
CAGSH 4b 3 #H [, CAGSHBSO Ab F M- %K (Y GSH.,

GSSG 7 & M1 GSH/GSSG #1 & 2% T B, W#H R A
GSH .3 TF#.

2.7 AR H BRI T B A AR A R B4 T ROS
) S ]

0, M H,0, & HE P 1k N EZ A ROS, 0,7 77
AR 1,0, Fr r A AN P ROS AR B2
BEo 401, 5 CKAREL, Cd AREEmERAIAR Y
0, ™ F=H R I i 2 T 44.019% 1 60.63%, H,0,
B TR AR R 01 b 2 T B 53.83% Fi1 119.98%,
TEARINATR, Wi GSH Ji, M HIRERAY 0, Fﬁi
R L Cd Kb By 9 A 27.92% F123.99%, H,0, &
43 B AR 24.99% F1 31.81%., 1E B BSO J5, i
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80 F a Z 60 )
= L 50

70 o
@ 2 50 ¢ R
60 F >
E A d
— 50 L b i 40 F B AB

B &
i = C
< 40 | C oo30
§ 30 ¢ pery ¢ D
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14 O OARER
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o c b
B
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®
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Rl
L L L -
cd CdGSH  CdBSO CdGSHBSO
i
B3 ARERKFITHRERIME T GSH BRI
0. wEE DR 600 - mE OARGE
— a
- a

£ 5l 500

E 50 = ab b

: b 3 | A

;ﬂ 40 - g 400 .

3 = B

£ C d B

£ 30 iﬂ;‘g 300 -

" R C

M )
20 = 200 - b
H
oot 100 -
o)
O 1 O L L L
CdGSH  CdBSO CAGSHBSO CK cd CdGSH CdBSO CJGSHBSO
i i

HRFIARTSAY O, FEAE HR AR R H0, &
FHE . [HIEFmiE GSH il BSO,
AR H,0,

B4

B HIARERAY O,

CAGSH ZbBRAH LI &2 T

3 Wi

3.1

28 0 HE R T B 5 0 BB s 2 4
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TR, AN RIME GSH I T A AR TR e T B
AR E RN SR, MG GSH & il
il 78] BSO W2 Jin = 5 W30 T SORUA: ) 2 RO A £
R R, IE TR B I A 25 2R AL [ Ui B GSH
AT LA GZ fif i e SRR i A R B R R A G G
RN, AR HHOLE &5, MniEF4)
U B R A2 1
3.2 ARIEH BRANT B X AR 0 R B A AR
SR 2 2R R

GSH nl 3 o A R W IE i 2 Ry 48, i
HESEMEFEEBGIENEAIK, EEEREK
W RV 32 7 TS 3 TE B T AR A R R
B, A TR GSH AT 386 358 AR 0 4 7 1
LA AR R AR O S P RN S B G, R A s R
ST R s Wit BSO W [ 45 A5 b 28 ARG 5 AR
TR A, P s RBCE AR B . Yuan %1
ORISR0, X I 7 Wi GSH 2 I8 35 3% Jn AR 3 A
MR o, X S AR A — 3k, (H D%
B 2B o I GSH TN, X 5 A9 45
RIA, Nakamura 25 "7 BSR4 R0, X SEms
Jiti BSO FIREAICAR i & 1, (034 b e 25 ntrp
M i, WS AMIRE AR AR, XA R
YIRS . AR RIS AE Oy AN R B0 . mEitE
GSH 2310 T BRI - R  a  &, (HANE
AR AR ARG AR i B F , s 1
B AE YRR GRS E ., X EREH T GSH
B A VR R IRAS T B R Sl 0 S [ 4
JBEA IR, BEAYIT I R sk B A ek
FETWN . B TRE RS ERE LT, A
S R AEL 0 A0 L A AP P T i 14 A A A B
WRRE, B T AR AR R, R T
A ERNEENE, B T ERYITNIERE,
3.3 ZRIEH BRI T BT R 0 R B A T BUR
ALt 152 T

YA P R 0, 1 H,0, %5 ROS BIHLI T 43
bt EACEERARRE 2 MR RS DU RS
KHERE A POD, SOD. CAT. APX; Ml R 48 Lk
o AsA-GSH TR ¥ 2 45 12, SOD Al 0, ik 4
fift S H,0, A1 0,, 1 H,0, 7] 4351 i POD 4 fb i it
RUREEACI LA B APX A1k AsA R, 53 J& CAT
BHEERR,  DIHT A A BE e Y 4w Jia b B
EEAE P ARG L, BRI £ i

WAIH PR AL YR TG, X T RESRAR B T8
e T HUE AR BTG 0 BB L ORG24 P
T, WA DIBETE . X ERIIA TR BB
HImEHE AN GSH J& , Brl LB 25 B S 42
TSI BSO W2 410 1] ik SO g 1) 1% 1, DA IE S PG
T 156P GSH AT A3 RO bt S AL P A T 1 5 T fg
REARARA I3 X Tl 5 2 118 B
3.4 AW H BT G S MG T BRI AsA-
GSH HIEFR K H BB 1 ) 5 M

AsA F GSH 7] H #3405t ROS, &AL ™= ¥ 53 31
2 DHA F11 GSSG. GR | ] %A 4k 25 19 GSSG b i
i GSH'®’, MDHAR F1 DHAR [ 7] 43 516 20 13
FL IR IR (MDHA ) F1 DHA 3£ J5 4 AsA ">, GPX
LI GSH g o, T HEARIR JF ROS, vy -GCS EA 14 1N
GSH & kA% 1 i iy S i 120, ARWFoeas R
B, FERRMMATR, BRI AIEH GR. DHAR,
MDHAR Fll vy -GCS I 1 LA J GSH/GSSG ¥ i 2 [%
i, 1 GPX 3% ¥ LI J% GSH., GSSG &+ I & % |-
Tto RIRABFFRES R, #h78 GSH Al i E 4T}
BARH - FIMEES GR. DHAR ., MDHAR Hl GPX (7%
P LL J2 GSH., GSSG % & 1 GSH/GSSG, 1 v -GCS
TEM BRI PENIBER GSH RS InmiFRAR; 735m BSO
A S [ 78 BE b % {/ MDHAR . GR. DHAR. GPX Fl
v -GCS 7 P LA B GSH. GSSG & 4 il GSH/GSSG,,
4 L MCIE S 9 7 T 6 B GSH ] 3 i 387 AsA-GSH
PEIR R G0 BB MR BT AsA-GSH PEIA R,
TR GSH B RGEAE IR AS / AAbA EL R b
kR ROS ZC%,
3.5 AFIEH BRI T B E X AP0 R HUR A T ROS
PG|

FEARRERE T, A B 0, Fil H,0,
55 ROS M7= A= N bR AL T8 SR A, M2
5B T 2T AR 0 ABRTE S ],
TEFRIEE T, BB AR EE 0, = A i
FH,0, S i T, Wit GSH AT A 20 Bros
MUK ROS, T BSO W2 E ROS IR . 45
A ESCHZERAKMER Y, FalaE F BRRUA N PR
AR TR IE il 3 bR R Sz B0, 15 R TR ROS
f AR, Wi 7S GSH W — i vl HiES 5
ROS W&, 55—y T nl it 42 s f A L R G
AsA-GSH TG ¥ 2 4: 1 ROS W& 30K, AR iR
BT A0 ROS MBI
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AHIEFE LATE (o W B AR e T BB 503 A
MR, HRIT5RIME T GSH H1 BSO X BbL 4 i 5B
FIRRER AT A BEPEFR PRI SE . DFIEEs SRR, &
VR 3 X OB ol 3 2 R B A 4 S Ak
il A1 AsA~GSH 1F ¥ O B iy 1 14 177 & B ROS 2 &
BUR, BmAME GSH —J5 1 v] B R ROS, 55
—J5 Il o] i % $2 % POD, SOD. CAT. APX. GR,
DHAR. MDHAR I GPX [iff {if ¥, #% & GSH 1§ 3
%w AR 1 EARAS He], P AR 3 R4 F R AR

YRR AR R H,0, AR, AR T AR XTI
m@m%EmikﬁﬁQWWWMﬁﬁ@;ﬁ%m
GSH & LA il 77) BOS W) 2x33i 5% LIk VERT, M Ifl
WEBH T GSH 7 BRASUm 7 4 1P 361 1) 2ot A v e 391) o 22
EH. %ﬁcmﬁ%ﬁMTﬂmﬁm%MEﬁa
THAR XA 25 A 3 bR 7 AR RIVE ], X AT RE 2
T GSH 5B T TE AR, #iikiz i%m
AN, BEAIK T I 2R P9 R 45 BRI 30 DX 3 1)
PR, WM T 4% 6 & 1E - A ROS
H R ARG HIE . e iE SR GSH AT BSO
MIZAET, BRI N 4 8 2 A I S TR 2 1
() ARG DA T E i — 20T
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Effects of GSH and BSO on physiological characteristics of pepper seedlings under cadmium stress

LEI Yang', QIAO Ning', MIAO Ru-yi', YANG Yu-hua®, LIANG Yan-ping' (1. College of Horticulture, Shanxi
Agriculture University, Taiyuan Shanxi 030031; 2. Center for Agricultural Genetic Resources Research, Shanxi
Agricultural University, Key Laboratory of Crop Gene Resources and Germplasm Enhancement on Loess Plateau, Minisiry
of Agriculture and Rural Affairs, Taiyuan Shanxi 030031 )

Abstract: In order to explore the physiological role of glutathione ( GSH ) in pepper response to cadmium stress, the effects
of GSH and GSH synthesis inhibitor buthionine sulfloximine ( BSO ) on various physiological indexes of pepper leaves and
roots were determined under cadmium stress. The results showed that 100 pmol/L. cadmium ions seriously inhibited the
growth of pepper seedlings. Spraying 10 mmol/I. GSH under cadmium stress increased the root length, plant height, fresh
weight of underground parts and aboveground parts of pepper seedlings, which increased by 22.01%, 6.59%, 39.11%
and 26.47%, respectively, compared with Cd-only treatment; The contents of chlorophyll a, chlorophyll b and carotenoid
increased by 82.65%, 51.33% and 32.19%, cadmium content in roots and leaves increased by 11.26% and 33.26%
respectively; The activities of superoxide dismutase, catalase, ascorbate peroxidase, peroxidase, dehydroascorbate
reductase, dehydroascorbate reductase, glutathione reductase and glutathione peroxidase in roots increased by 49.63%,
68.15%, 51.60%, 59.72%, 56.78%, 17.48%, 59.53% and 23.27%, respectively; while in leaves increased by 14.22%,
28.11%, 64.86%, 40.47%, 28.02%, 14.30%, 28.60% and 47.46%, respectively; The ratio of reduced state to oxidized
state in GSH circulation system increased by 93.78% and 40.32% in leaves and roots, respectively, thus reducing the
production rate of superoxide anion and the content of H,0,. Adding BSO, an inhibitor of GSH synthesis, would reverse the
above effects. GSH can effectively alleviate the physiological damage of pepper caused by cadmium stress, and then improve
the ability of pepper to resist heavy metal stress.

Key words: cadmium stress; glutathione ( GSH ) ; buthionine sulfoximine ( BSO ) ; pepper; physiological characteristics
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