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Effect of reactive oxygen species on floral senescence
in Hibiscus syriacus L.
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Abstract To understand the effect of reactive oxygen species (ROS) on floral senescence in Hibiscus syriacus L., we have

investigated change in relative water potential,

malondialdehyde (MDA) content, H>O, content and the activity of

antioxidative enzymes in the petals during flower opening and senescence. Hibiscus flowers were achieved full bloom at

early morning and started to in-rolling and showed petal in-rolling over than 50% at 24 h and 36 h after full bloom,

respectively. The flower was a decrease in fresh weight by 30% and showed water loss with floral senescence. MDA content

and activity of antioxidative enzymes such as APX, GR and CAT were showed no significant change until 36 h after full

bloom.

In the flower 48 h after full bloom that showed complete petal in-rolling and wilting, however, activity of

antioxidative enzymes and H>O, content was dreatly increased as compared with O h after full bloom. These results

suggest that reactive oxygen species are related to accelerating the later senescence more than inducing the early

senescence during Hibiscus flower senescence.

MoB

Seluete] Satel REBht ol F gkl iy 4EoR
AAZA S G, obdtl, U3 il FHOR Baste] @
A oF 250 of Fol EAfsHE A0 el Yk FEshs Qut
A0 P B0 o[ 88 B b ofujek Tl mRFu, 2

Z BEA Sof AREle] FHoA 2R B 5 9l ufS ﬁ%ﬁi
=m0 oAE T Qlrh 235l A= 60~100Y AEE EX

9] e Aol AT AR THA 10874 2) A2 5
22 8 4 ok ey 2 susitel £y vl Fol tjE

o

o) whse] sfctolth. £gste] 2 1 4] HL, st 3l
weshajzbo] ulmA AlgAolold TAlkel st U o] e
ekt BARssn, o A0l Aeareka Hat wsk
S slol] golsteh. weby Wste] 20| wsle] it AT

*Corresponding author Tel 02-2210-5728 Fax 02-2210-2838

E-mail: atos13@hanmail.net

9 7Rdlo] g HIERE A eke] 2o sk Ao ulal gl §l
ol £ REAERE AZECE e £t o edlo] Wit
A= wHgE dAoln, afabyso] Aeld et 9 njAAx
2] #3} (Kwon 2002), o g} Eejobyl thate] W3} (Chae et al.
1995; Seo et al. 2007) 5o Wst A7} 3= ojgr).

Z9] iﬂb 291 9] in-rolling, 7]3HgHe], wilting, 3 9] W3} &
of ZRAA QL @Fo] Yehh= 3hH, 23] Al29] gl A=
A ko] #s} el ul SiAke] &4, whpdlE o] 2AWME A
o] e} Fo] dofdtt (Rubinstein 2000). 4F8h= A9
TSR} o Ee] 2L Sl FRg sk Fo) s
olck. A0] BBl lipoxygenasett BAARET So| Thols)
o, 7}d|o] A (Sylvestre et al. 1989), daylily (Panavas and Rubinstein
1998), 3} (Bartoli et al. 1995) So|A] 20| w3kx]7]o] |4 o] 7
ArEE7E BEE ST BAAAFE A AEASTHY Ol Qe
A= AGEAT 2EF A =3 ol A F7te AlExA] o
Hell g As|A ek £ kesto] JlojHe B/dataFol Holst
A glom, F/datad WAYAIQ] paraquat#] o] &3t 7h|o] 4 9

B



180 - Journal of Plant Biotechnology

=317 (Bartoli et al. 1996) W BHAAkAE0] &7]AQ) Ao 2|
s §}X]04 A3} (Baker et al. 1977) 7} HIE itk olof d3,
T A9 Bysol daylilyo] A= THAFS) 424 (H,0,) HElo] 23,
ol fr&2 7kt 3 =9l 3P} 7Rk A ket 24
< A7fshd H0,9] s B espA| o] WEE|QlT} (Panavas and
Rubinstein 1998). o]} Zro], 2] Yo A 2] H,0,9] F7}= w=3l=
E31817] 2ol H0; e AlAShH: et a0 4L 4
& 249 kstof A FFe vlE 5 Aok AAl FsfollA it
3}8. 491 ascorbate peroxidase (APX), catalase (CAT), peroxidase2]
FAJo] 2] w3hrof F7lsH= Aol RE|Qic) (Bartoliet al.
1995). E3t, ascorbatel} glutathione¥} ZH f'g*]-%?‘o] Zol 9]
mstof] k| =37t o AE glols &2 s FAIshL, 5}
7} 2" o= A= Ao HakEQTH (Bartoh et al. 1996,
Bartoli et al. 1997). 0]&} o], EAJALAF L 29 L3515 ZX5l=
a3k aQlofekar AyZETh
2 AFold e Faeh 29 wkslel BaFe] HHoRE
utefsly] flefA, Faah 2] et dA A FE kst o]
2717HA] ZZ4He1e] A 37} &= malondialdehyde (MDA) 2 SFAF
A aaRo] gy W3l 8|3 H0,3H 55 S4ske] &4t
2Fo] Fgot £ k3l njA= e AR

£

ME U

d

AME 9 A EA

T3} (Hibiscus syriacus L. ‘Diana’)= 25+3°C 0 2 A3} 2o
3 2710] SAYOIH ZE AWSILLH, 3 60-100 am )
AlEA2RE 3 £5ee Ex E5 ARE ol 8Sir: ¥
B3} Zo| &3] TMEsh= ATk 714 (0 h ez stol, 73} 124]
7 ARE 647 dHoR BRos wL 22 AN HH
ZozyE BUG Boldl, AL, A 54 24, MDA

A Sl o83t E3h JHe} 252 20 hIt EYo] AlE
o] B2 %*JOI o] Z (48 h)ol| M= SIS aA0] A
S H0, @] vjag A

2] WA1F wske e NS RARPA Y] £EeeE A6,
24 254 20 nlE Y Behae sl LA T, gowth
chamber® &7 6AIvlch AAF WH3E SA5ktE Growth
chamber= 7] 147t (25°C) 7] 10A17F (22°C), Ads=
65+5% 2 3 7= 150 pem®-sE Aok

AREee 245 N Borie R 20

AF FW)E SAT 5, ’;{%—‘/Foﬂ 12A17F A5k 23} 53
(turgid weight, TW)S J13it}h. 71 & 80°C AzR7|o)A 247F A
AlA, AES (DW)E S e de] AL oo

A
=
5
=
9

A3} o] Fafgich

Abd)4=83k2F (%) = (FW — DW) / (TW — DW)x 100
ShAlSH B4 80| =X

T4 BESE 29 05 g2 vkt & 04 mM EDTA, | mM
ascorbic acid, 2% (W/V) polyvinylpolypyrrolidone (PVPP)7} Z &5
25 mM K-P buffer (pH 7.8) 5 mLE& 7}3f, 22472 oF 3027+
+Ast &, YR @C, 15,000xg, 2087h)E SHlck AHH
2 0]%9] miraclotho]®} 3t AL ZAANOZ 3}o] catalase
(CAT), ascorbate peroxidase (APX), glutathione reductase (GR) ZH4
S0l olgstiTh ma B S 2F F=A UV-2450
(Shimadzu, Japan)& ©]-&3f, THAIZE o] Fdee| Hot= g
ol=) 3k

CAT Z/49] Z4L2 Aebi (1974) WHol Zall AAlshct =&
40 0.05 mLE 10 mM Hy0,7} 3£3HE 50 mM K-P buffer (pH 7.0)
0.95 mLoj| A7}l H,0,2] EalE 240 nmQ] &3 AL rghH
B 3k

APX A9 =42 Nakano2} Asada (1981) WIHof &3) A5}
Gk 284N 0.05 mLo] 100 mM ascorbic acid 0.25 mL, 0.4 mM
EDTA 0.25 mL, 10 mM H,0; 0.01 mL, 100 mM K-P buffer (pH 7.0)
025 mL, 2522 0.19 mLE A7}, 290 nmo] SFJE 74T HE

AFEsESIT
GREA Y %Z 2 Halliwellz+ Foyer (1978)2] Bl of &3] 423}
3hoich 229 0.05 mLo 1 mM NADPH 0.12 mL, 100 mM K-P

buffer (pH 7.8) 025 mL, 2% 048 mLE A7tk 232 GSSG
o] 710l 2Ja HAIE|A0m, NADPHE] B2 340 nm o] H3w
e SrEany .

Malondialdehyde (MDA) &3

MDAQ] BX2 Heath®} Packer (1968)2] thiobarbituric acid
(TBA) ¥h-3-2& ol-3f HASIGITE 2 HEF 29 05 g= 542
ulafi$t &, 0.1% trichloroacetic acid (TCA) 5 mLE 7138 22154
712 3027t A3k, YR 4T, 10,000xg, 10E7HE 513
th A 1 mlo] 0.5% TBAS 33t 20% TCA 5 mL= 7} I
wkslgic). 71 % 95C ol 4] 3087t 71st 3 WS
AIFATE 10,000xg=2 1027 AjA} A2 &
HES 2T MDATRE FAS 15

AHE3T

R

Z

532 nmoﬂ/ﬂ.J

1
5mM! em'E o]&

:°.L; Elov

45 £2 (H0) 5

A HE 2 05 g& 2 T 5 10 mLof & (0.25
Fake AT 50% mE2)e 7hs thAl - E ST 35,000



Figure 1. Morphological change of H. syriacus L.‘Diana’ petals
during flower opening and flower senescence
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Figure 2. Changes in relative water content of the petals (A) and
relative fresh weight of the whole flower (B) during flower opening
and senescence in H. syriacus L. Fresh weight of a flower at -12h
was 3.4 + 0.15 g. Vertical bars indicate the mean + standard error
(A, n=10; B, n=5)
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Figure 3. Changes in glutathion reductase (GR), ascorbate peroxidase
(APX) and catalase (CAT) activities of the petals during flower
opening and senescence in H. syriacus L. Vertical bars indicate the
mean + standard error (n=3)
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Figure 4. Change in Malondialdehyde (MDA) content of the petals
during flower opening and senescence in H. syriacus L. Vertical
bars indicate the mean + standard error (n=4)
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Table 1 Anti-oxidative enzyme activities and hydrogen oxide content of the petals at full bloom (0h) and senescence (48h) in H.

syriacus L
CAT activity (U-g”'FW) GR activity (U-g'FW) APX activity (U-g'FW) | H,0, content (mol-g-1FW)
Full bloom (0h) 68.5 + 3.57 0.084 + 0.013 3.26 £ 0.16 0.08 + 0.015
Senescence (48h) 186.0 + 8.5 0.105 + 0.004 5.87 + 0.40 0.66 + 0.026
Significance H NS * Hk

*Data indicate the mean + standard error (n=3).

NS, s, s sk not significant, significant at P < 0.05, 0.01 and 0.001, respectively.
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