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Effects of low temperature stress on leaf AsA—GSH cycle
metabolism in different varieties Brassica oleracea L.

SHAN Xi, QIN Wen-bin, ZHANG Zhen-chao, YAO Yue-mei,
XIAO Yan, DAI Zhong-liang’

(Zhenjiang Institute of Agricultural Sciences in Hilly Area, Jurong, Jiangsu 212400, China)

Abstract: [ Objective] This study was undertaken to investigate the effects of low temperature stress (4 °C) on the re-
duced ascorbic acid -glutathione (AsA-GSH) cycle metabolism in leaves of cabbage seedlings and provide reference for
breeding and improving cold resistant cabbage varieties. [ Method] Under low temperature stress, variations of hydrogen
peroxide (H,O,) content, malondialdehyde (MDA ) content, AsA content, GSH content, glutathione disulfide(GSSG) con-
tent, dehydroascorbic acid(DHA) content, AsA/GSH ratio, GSH/GSSG ratio, ascorbate peroxidase (APX) activity, gluta-
thione reductase (GR) activity , monodehydroascorbate reductase (MDAR ) activity were determined on four cold resistant
cabbage lines. [Result] As low temperature stress time expanded, H,O, and MDA contents in leaves of four cabbage lines
increased largely, the contents of AsA, GSH and GSSG in cold-resistant cabbage lines(231 and 235) showed a significant
increasing trend (P<0.05, the same below). While the contents of AsA, GSH and GSSG in cold-sensitive lines (161 and
163) increased first, and then decreased. The DHA content in the four lines increased. The AsA/GSH ratio and GSH/
GSSG ratio increased first, and then decreased, but difference existed between different cold resistant lines. Activities of
APX, GR and MDAR presented increasing trend in AsA-GSH cycle under low temperature stress, but dehydroascorbate
reductase (DHAR ) activity increased first,and then reduced. [ Conclusion]Cold resistant lines 231 and 235 can respond to
low temperature stress quickly, eliminate H,O, effectively, mitigate oxidative injury, and maintain redox equilibrium in
cabbage.

Key words: cabbage; low temperature stress; AsA-GSH cycle; physiological and biochemical index

Y im HEA:2018-01-29

EEWA /LI B AU R H (BE2018423 ) s VLA H F A1 H [cx(17)2019]

YEE B IR UL R (1968-) 58 0, F 2N FEi 30t (& 5 A 533509 T4F , E-mail : daizhongliang2008@163.com.
L& (1990-) , 3 2 M 32 A5 & AP 55 T4 , E-mail : saiwaicanxue1990@163.com



1141 RS KR MR R R B S A M 3K 40 o AsA-GSHE SR 44 % vh + 2231 -
0 3|= 161, 1633 iy VLI 44 BLVT AR ML Bk 2 BF 5% 7 % S 4E

[ 5¢ 2 X ) H % ( Brassica oleracea L.) J&: 3¢ [H
A5 )2 AR B R S Rl AR AR T AL 2990 T ha
(A IIARAE ,2011) (R A ZRAIRIR 5 SE M L4l i i AR
KB WA RIS B A7 B0 8 F i BT R
W JEIHT IR MR (AsA ) FIA JE RIS i H K (GSH) J&
R AT, SO MR T A AL P (APX) HLE
B0 IR IR I 5 (MDAR) FIA B H K 8 Ji it
(GR)Z 3 A AL B R 1Y AsA-GSHTIE 3 2 4t BEA 4%
T bR AR M 38 77 A2 19 H H 2E (Foyer and Noctor,
2011) , fHZ=AXHITER A TR E & R H T4 AsA-
GSHTEFMR A PT A AL i AN TE R . L, 55
AR 38 X H 5 401 1 AsA-GSHAE FR I 82, %
VEE M) H A A EA S S [ A SR it
J#€ ] Tibor# (2003 ) . Esen (2006 ) A 58N A , AHHI1E
TE AR 5 AT 3 o g A B A AR RS
VE FH I B FLAR P9 2 42 1935 1 40 (ROS) |, AL 436 41
FES T At 3L (0;) 8L A (HL0,) FIFR Ik [ i 3k
(-OH) %, AR5 20 B i A2 25 /K (i — AR5, 20185
TREEMRAE,2018) , MK 2 51 L ROSFR BRI XHHED)
FeH: 4572 . Ruelland Fll Zachowski (2010) . Matteucci
EQO1DAFFE KB AR E rl (A Y 255  Z 8ok
B, TR s AR 116 200 M RS 235 A AT IR 2 A o A 2R Ak
0 160 L i R S TR 0 A T A [ A | A4
BT R A R MBS PEMCE . FoyerfiiNoc-
tor(201 D WFFEIAR , AsA-GSHAE IR H (1 4R il =2 h
APX MDAR i & U IA I fR 14 J5 il (DHAR) FIGR,
Hrp APXXTH,O, 375 B 5 7EMDAR . DHAR FIGR %
BT 5E 1, AsSAFIGSHAE A i BRH.0.1 3R 5 IR, fie
LA Ry = TR R SR GRS — A AT R A T R
IR TG4 (2018) WF 9T & L, GRIE ZEFF AsA-
GSH I ¥ 12 17 1Y 5 B it , 58 A1 FH 2 J5L 7 4 /il 10
(NADPH) 1) L 714 S AL B4 e H K (GSSG) i J5
GSH, i F A% 41 i N GSH 22 RE 4k 4734 JFUIR S o [ AR A
FEVIA ] E AT, [ P S FARIR Wi XA ] 5 5 H
L1 T AsA-GSHAE P52 i) A AFF 52 i UL 43 o [ 401
i R P O B T R ) 3 AN I Pl 38 % 4 1 AR
PR AN AR B BT AR A5 R, 49T A ARG IR
[l PP AP ML, 38 B R 2E 1 A RS
W

1 #MR5HZE

1.1 RE#R
MR 2 H 5 5 £ 231 235 HURTIH FEH W i &

PR E et SO R 3E T Rsh k&
LRI TG I DR B R AR DA R IE AR . R bR
K AN L0, RO 5T — B R R A TR P 18
AL,
1.2 REHE
1.2, 1 KEE B4 H 3 R AL R
K AR AT CARIR e , oAb AR KSR, 43901
TAREFEL 315 A EORE, BT EA i T80 G
17, VIS I S g0 D e il FH o
1.2.2 WMEIHAFRAF F HO & EZ BARH
(2001) {7 AT E , TN 1 (MDA) & 55 )
TR (2004) B J7 L HEA TN E | AsAFLEHTIR I R 41
FEFIFUIR ML AR (AsA+DHA ) 5 &5 I CostaZs (2002 )
AT AT A2 , GSSGHLE A BEH K (GSH+GSSG)
£ 5% M Nogalakshmi (2001 ) i 77 B #4702 , APX
FIGRIG 2 BB 255 (2017) B9 7 A0 2
DHARFIMDARGEPEZ: BEARAN A5 (2005) 1Y )7 ik 0E
FIIE .
1.3 Sitah

TR E G R FISPSS 20.08E17 5 229001 (i Ak
SR AIE, LiDuncan’ sifif7 2 8 L3R,
2 HREQWH
2.1 KRB H & & R4 H.O0.FIMDA S £ 1Y
=AU

E-AT] Y Bl AR I 38 B8] ) ZE K 44~
H 5 R 0, % 2 R (<
0.05, F[A) ; & & 161 F1637EMRIEI A 1~5 dAYH,O,
SR T R 23101235, BLERIR A T,
ANt FEH W i R 4 TR AR T 0 A HLO,, W] RE X
HoAa MR A

EIT-Bu] &, AL 28 B fB] A9 2 K 5 3R
2311235 MDA & i i 2350, (B AE [ — I ik 38
I ] R & 2231 F1235 B MDA & i B B 4% T 5 &
161F1163; i R 161 F1163 MDA & it th AL i a6
Pk [ 8 S TG, (HHAIGIR B 305 diSF Y MDA
FEZESAREE(P>0.05, FF). UHHESE 2
TR A IS, HAR P MDA &8 & 4= T W i 48 1k,
BN e R < = g R A R 7 S N
MDA B, M TS 5 HAC AR PR 38 Y TR 1
2.2 RBEEMHERZSHIEBRELFSE
S

ME2-ATFTE HY, BEAR IR P8 B[R] A SE 4, 5t 2R
231 F12351% AsA & it . 3G 0, HAE [R]— IR M aa



2232 -

B oF Rk F R 49 %5

30.0-
A Jid

[33d

10.04 €

H.0.& = (umol/gFW)
H.,O, content
o
o
-
o

231 235 161 163
HIEMFR Cabbage line

15.0 7 a a
Clid

d3d
Elsd

<~
==
——

10.0 4

MDA & (umol/gFW )
MDA content

0.0 - T T
231 235 161 163

HIEMFR Cabbage line

B 1 KRB HEEH.0.(A)FIMDA (B) & £ K F201

Fig.1

Effects of low temperature stress on H,O,(A) and MDA (B) contents in cabbage seedlings
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Different lowercase letters on the bar of the same line represented significant difference between treatments(P<0.05). The same was applied in
Fig.2-Fig.4
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Effects of low temperature stress on GSH(A ), total GSH(GSH+GSSG) (B), GSSG(C) contents and GSH/GSSG ratio(D)

in cabbage seedlings
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