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Effects of Postharvest y-Aminobutyric Acid Treatment on Vase Life and
Antioxidant Enzymes Activity of Anthurium cv. Sirion under Chilling Stress

r,]‘}o obae!l e vz g padl s HBloexe Fooljpadl pl ol (5 e5xb0 Loy 48

(KW

200,550 O Ll yae (255 5 (Sojlor s Guspds 425010 5 glales 1o psrysl Sy IS5 (55l
Jobo = Yoo oo i 5 SO ((aall) oo glaclale ,o L) ngiijgwaLalf R CYUR] IV DN S| I PR TR
Sl ) 5 SBgemmdnpnST g 5 VUL glom il codlad Glie 5 Sl (o loged (lie did g lly (lrlS yos
Tk gty g 4z )0 Ve g iy glalos )0 ()l 9, V0 sk 50 paystl G n U 0 aslligoglle e
So ahle o e 5 ol pee (o ios a5 ol s Giegie ol leasas 28,5 13 byl o050 (Bolar JulS
Sloie it g Lie (g lanl o i eS LIS Jlad ey sla J5 o sdnlive Lugmdis az 0 V0 (glod jo o LS Voo Lo
o] cdled e ol o Yoo duo i sLE L jlas asiols s (Sojlepm slales (o 1) asallgopyglle
T LS e iols (Lt 1y YBLS o351 (oWl colled Ygo oo S5 6LlS L oo Jlogs sl JS ot 3 oy dikgnST 5o
Ao Voo ooy 9 SO adale g0 o 0 LS Jlas a5 0,5 lo Glgi oo aodls (ol ay cilas lowl ol sloged ialS 5
031 90 po2ygl Sy J5 50 Loy (A5 & Jozi ol o gaaly5 5k
AT g8y dle LS GYBLS (gl yae o Fo3lo s o] 1 guudS slojlg

AodRo

5 ol 5-do0 gonainl (nSo) SlaS 09,5 ;5 5 005 38 pamin g jrwadian g allusiz S oLS sl
g asls 5-les Araceae o 5 4 Tail flower ¢ Flamingo lily coses oU g Anthurium andraeanum cv. Sirion _ele ob L
Q) ool Mgy 9 o s g cbealS 90051 US4 sl gtz 5 (635 0 (g5 (G e S Bblis g

ol pgd asy slls olaml b3l 5 oyl s 5l alS S 5 e g y95] S5 e, Bblie slo 5 yles
595 St 35 35 ¢35 (S0 5-5 51 (5l 10 (3 sy 98 & ST S gy e yonil e ygdS Sl (S 0
SIS o S5 glales ;o iy oS it 45 09d o0 Sletiuy o)lsen (F) 3500 3925 po il (S S5 Caaio
lhalis a5 Kgd (5,05 wgamdes a0 Vo 5l SYL slales 10 90l cpg 95T aiile (6 e S sl S Lol (g
oo o sla Slolasls () +) ol oS IS g laasST o (sloged g (Ko eSS 0%y oy 40 )] jo Fo5lepan
blie (o9 OLaLS ;5 (V1) 09800 48,5 1o 33 (Fojlew (a3l Glgieas g wSlioo bgrye (s 5 el lod @
Lgow‘ ulﬁl)_s Guuli) a ).7(.~<| aS w‘ od.o.?(.u L_i))9J5J)».3 ‘;LQLML) u_i) ‘;O)Laﬂ M}] s&w)fw 9 GM;

ANEIN - o pdy gl AANITO sl s g b -
9 psle 09,5 Jholial g (oMol (1108 ulms (sl tdghy 35 s iyl JLadil 9) jlasls lolinl b)) cwlid)8 ey (S92nile o e -V
Ol eaélie adl e olKails ( SLEL woige
(acebrahimzadeh@gmail.com) : s 55 Gy o Jgimn odims g5t


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.5.8
https://journal-irshs.ir/article-1-353-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.4.5.8 ]

BULCT PRrE

FY0 slebe b ola Ll jo oy 4y bl alS sladisS jo (Sojle ol (V0 045 oo SLeL slaJgame jo
e (S el Joe gl lalid 457005 3529 (ol gl amd o0 (59, (gaade 423310 5 g Slozdl alais
VO o) (Sojlerw sbabes jo Lid slovnd (ST )0 Gl dojo 0 (wlas slaJpazmo 10 5 0092 (S 3jlo p
S A ponie g 0dh 02 sladenl (o9 Ll E 4z )0 (1l s g AL S92y ez j5b 4 (Gugem 4250
5Lt el tlyed oy (sl o (o ol s5bo 9550 1405 el 36 &y i oo o 51 Lid (sloaed) 6
(F) )ls 5929 (Sie abaly (F3jlo A5 @ Joo5 e

50,18 3929 L lasle 5l cawg aels 1o a5 el g e dai,S T aalann] SO (L) dwl el S S gLl
OLalS 55 s pSaiiz jsban LIS j5-do e ploj O 5l 5 b RAS (imjicns 55 0 VTR Lo o L ool ol
GRS L 5 5 05 5 s 5,Sem <1+ ¥ - TVID osgams 5 (ol o LS 151 (elo e ol 0 (3l e
309 0 51 5 oSy o VB b gamgonenST g slag 3l codlad Gl 51 Ll )15 (1 A) Col
Gl i S ol e 99se (ST T o T 0aiiS 0 (slap)s Gl s WS (YY) 00 0525 LS
05555515 (APX) 5laSTy bS] (CAT) SYBIS (SOD) 5gomdigeslyygos 9iile o1 il slop T collad
5L g0, @bysSwly ouns g (MDHAR) LS g8, ob,ysSwly ouns gia (GST) 5lausl s S 956 elS (GPX) jlocuS]y
OhlSen g Wang ¢ jiogis So 50 (YY) 055 o0 (ROSS) (y50uST Jad slaassS 8L (ualS 4y e 5 998 0 (DHAR)
(IS (] s Sdlad 2ol 8 JJoan LS L ool e joe (sbhogee j0 Loy (i3 (RalS aS wis S ()15 (YY)
5 300 Lo 3T SlamaST T el (ilidl com LIS Lo a8 05s S o)l o), es 5 SONE (it il oo
5(ADP) Sliwd 65 oj900] polie als 10 135 o LB Jlas (YY) 098 oo ciuleST 25 55 JBgoms oSy gw
IS 5 6555 ok (6,55 s S jso (1l 4 g 0l (AMP) Sl gie (59500 (a8l 5 (ATP) Slad (g5 (900l
a9 Ysaihee S LS Ly a5l 8 Jlans 48w astiie 600 Ghgh 5 (V1) w08 (S03le e ]
e ) ols Guki Loy (15 )0 poaysiil Slo S SlrlS oo (aal38l 5 Slool (ol (gloggd (2alS 50 Vo Lo

5 s San Slab S S sanio; o8 oo sy, Sled S 50 il slobes | s eFery S5 4 4255
LIS o 51 oo e ol ool 5 ol slabes & sl IS Sl 56 5 sl GBLS (sl s el
Vs i slaled 1o g o8 ponysil G p JF So3ede s ik o Sy (S g SaSI Il Glap T clad
Sl 009 Ll gadis a4

Boigs g 9lge

LS ool
o (5l B pom el 00 iS A ol imelyg s il S5 SRS S g e o5l (S Sl S
> Lo 5 TA VO aS glad> 50 10) (50l Cundg 5 (S Sl 5l ey Lulpd o g e gl o o S
29l bl pogase Jlig L olias clio slagaiainng jo 5 wad Cloy (Wad 5l ol jsbas (Syolel s,
C gy Hekiteas ah J e aélye oS il SLEL pale 09,3 olSinle;l 4 VOENT C slos o el V5l S S
o gLyl 1 GLT sled ) (s i 00l (o o 25 )0 5 (e gl Vo glisl 51 oIS plas wadles Jsbo (25l
S i e lw CiHoNO,  JoSUge Js—s,8 7 — Aminobutyric acid g )low oL L LE Voo ds iy ¢ S (ald)
slacd;b (9,0 La S ool 5l Gy o ol S5 Sl s 90 0 (59, Szl oo b (o3 Jslne & j5.04; SIGMA
L ailso )0 5, Ve Doty Sl VY (5595 0,90 b ogads az 30 Ve g iy slales )0 s 9 230l 00y 1,3 pgatee
955 Ao &g dy g oid )l als s 5l Lo S colad i iyl 5| g 8,5 L1378 B AD e Cush,
bl L loads) s ol s e 5l (65 slr (slp 5 wiad ool 8 Shaie Ol il (oo Ve (g5l ialojl (slaals)
Lo Sy 6,0 patses ab osliiul JIVY bt s J5 VA (oulid &) Gla S (o lr D 9o

Sirion -\

fye


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.5.8
https://journal-irshs.ir/article-1-353-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.4.5.8 ]

o o g e S isica MolS syl 1

s VF Y GLE S 2o 595 s sae slajgy )0 Lid (s)lwl (Sy 5 (o5 oSy )lo paiges g alis; job & (S
0, ol (5l tiges T
SLxlS yoe

O 63y o loa ST g ols cows 5l 1) 053 Soiis o olwl as Slej b oy cusls p bo; 5l o J5 lxdS yes
) 285 18 bl 0550 w5 00 0% g0l (bles
Lis )b

Wl (S oslul (V) )L, g Promyou g, 3l eolaiwl b Lig g, lub asls

L G g 9 o 05 g ainogn Lawgs Slosd diged 5l o o 10 5had 5 o oo ¥ Cuslied 4 Stags dae 03
s 5 s roedabon B a5 Ny ¥ Jyiole il e Yo b s i i 305 0y it e
ol (e i BC S L g 08 angSIHO - 2 1pm) 5 LsSl S8 (59, ol ¥ oo &y oo a2 )0 VF
oSS ol el Sy Saaty VYY) °C ISl 0 ladigns (6,555 5 e 23,5 (6ol (Ch) eyl S i
W ol Aoy Dygo 4 g dewle ) Joe,8 5l eolaiwl b Lad g lul el w08 (6 S ejlsl (Co) aygils
Lie 5l el [1'2] X\ ) aka,

' Cc2

diwl g0yl ol (g S Il

(V) o, 3 Hodges by, L asiallsorglle o s 5SS culilé doind) o pmlinasST, olime s eojll (sl

i ol 3l Y+ (TCA) il Sl 155 5 5 710 (TBA) ol Sl 565 5 gy ol 3 05 s
u»LM:‘ )_)MDA ua.>|_u 9 KWW Lgrfo)ld_al UNICO -2100 JA_A J.uoﬁ.dﬁ).&.o_wl oK ).».Ayb Fo 9 INRE zTo J}b 3
23,5 Sl Sl 5 039 05 2 Jgesil
(a1 T gL 5T cadlad 50 (6 S 5l

iy Soa Yo v +) il i 3 (sl STy atseaal s oolital (V) Aebi bs, 5 YU w35l o6 oFojlasl sl
2 5 Y o Jobo yo badigal i (1alS 5 ad g9,8 (ST ol ojlas 5l s See VO 39381 L 05 (PH=Y
sl YE+ zge Job 10 HaOs (6555 iz e ilS ulool VLIS 5] odled yl5mm gy S o o Sy ke
05,5 a5 UVISOO/SHIMADZU oo yiogibs iSamsl L

D99 =) 50 i 6 pSoslasl (VF) o) LSen 5 Sen Gupta g, 5l ooliiwl L 55 goumdaumnS | gus o 351 codlad o0
LEDTA ,=J Lo /Y (Voo oY pbgin ;i duo o /Y (Yoo VO o l,S o Lo <1V (gllo STy aisennl
ol Tl e 140 5 e DT 5 e\ Vg + /) iy Sl 3 2 e VIO Vg e ¥ Sl
Mgy ;e o 1) (09581 b STy ) 5 4 wals lsie 4y SbganonnS T w3l g Glalojl sladly) og:
VO Saceds islejl laads o g5, «lg Yo i )sld slacaY 5 50 Lialej] sladlyd ols )18 5 Vaes,Sio £+
JelS (5,55 5o alagl sloadsd ols 1,5 5 o 50,5 Gsel b oloj el ol 5| o 5 6855 5 25 5o 4o
Sl Oles )l sl 03 48,5 8 550 50 o 10 Dooeay 4 T (g0 (S8STy el Gl ad e el 2STy
OF+ g Job o adised iz (lie b ool gou il clled (ot Jlone 5 ool sk o — ST g aiSial
Al (6,0 cuslool, UNICO-2100 Jow yegidg Sl olliws yiegil
Slaw! ol gloged

=) o edmicw O LY 51 15 slesal, 5leolawl b lewl (59, 5, (sloged bl cuoypo b 59,5 0 (S95ke o ]

OY) 0l 00 e s alaly 5loolatnl b g ailyg, jebay Fojle

vy


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.5.8
https://journal-irshs.ir/article-1-353-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.4.5.8 ]

BULCT PRrE

¥ alal,
SOl s = 09,8 o 0 b IS5 S slaws fail  Fo5le s 5l az o (pl 5o b S slawi x Fo5le s wliie ;o d0e
bl 3T

39 50 Lo Jloss (oulibidn, sla Sy sl b Ll (Bolas Jal5 jsbots )b by p )9S & 908 (ialosl o]
T Sz 5o Ol 558 5 1S5 s b (Yo oo i 5 S0 R0) haws ds ;0 LB 5 (Gugemdas 4z )0 )+ 5 miy) mhas
= Sl Ol 3l @ars 5l o 59, TV 9 )Wl S s> 51 om 595 VY bl Sl e 51 om 595 ¥ ol sl @ss> Jol 590)
eSe dolie .2b 5 alowl SAS (9) 58l 5 51 ool L baools syt 5 (53T 33,5 plonil _sloowdiinns s sl S
235 ouoy Bxeel 2010 15310 55 51 ooliciasl b Lo loges g 0 plonl 1) Jlosol mhans j0 (S0ls (9051 gy 4 (6 )led S 5

w9 wbe

SLelS yos

Aoy SO Jlaiol maw o SladlS ae Sy g, LI 5 Leo ol slojil as sls las odel ooy gloass
4z @i sbed 4o by e GLrlS jae (0068 5 (mgmdds 4250 1 Slos & bgpe Sl o (i 0 I3 e
i e A Sl (5t SLalS yee LS Vg oo S CBLE L osds jlasd o p55T o S (Y US5) 052 sl
GalS 50 e i LS 0,8 a8 wl aseine (YY) o) an g Wang i o () JSo) sacils sals g Y lue
sbop Bl cdlad Gl g odgm cndlil Jdoan ol (il a5 S8l o0 laogas 5 B wle (alil g (Sosle s sla il
Sy Loy i s 50 4 la S eols (Lt pomy 55l S S 10 (5ym ST B (g2 Orized 02 (ST
35S 5d 9D jldsind Lo 5l cdleb Jdoas |y azes ol o Stioghy a5 oo &) S gl 0 g 9013
Sloskow (V) b Loy (i an o J5 Cuaglie (R3] o w33l 99 (ol dlad (208 L LS Lo oS5 5boar il
VY Soe ) (g a2 0 F sloo b )Ll jo (g )laeSS ley jo 1) posjeil sl IS (g9, LE Jles SIAYAY Jlo o padl
S8 ad> e 50 Vgahee S LB L oad Lo lofS @ bgaje (sl joe (n yitin 3l (LS 5955 (o2 G,
Ol sleaidl L 2 iegiy slaame (V) o Sl 5l ey aloyo 55 Yga hon iy L L oad jlod i g <l
2ls ko ol Singy,
16

a
15/5
5 1 i
12
9 5 14
v 2 14
RS c
=
13/5 \
12/5
CONTROL 1mM smM
LS clals

GABA content (mM)

Fig. 1. Means comparison for the effect of GABA treatment on the vase life of Anthurium andraeanum cv.
Sirion. columns with different letters are significantly different based on Duncan's multiple range test
(P<0.01).

Lot o L as oLl g e o8 pom sl (i JS 50 S8 pee 5 LS Jlos 31 (nSilee anliia -1 S8
s mime (g bl aglas S0 L oSSl (glaials o (903l (wlwl p diloads ools ylis (g yo o caliseo
(P V)asyls

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.5.8
https://journal-irshs.ir/article-1-353-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1398.20.4.5.8 ]

o o g e S isica MolS syl 1

—
fu—
1

Vase life (day)

Lad

Temperature °C

Fig. 2. Means comparisons for the effect of temperature treatment on the vase life of Anthurium andraeanum cv.
Sirion. Different letters on the column are significantly different based on Duncan's multiple range test
(P<0.01).
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Table 1. Interaction of temperature, GABA concentration and sampling time on membrane stability index (%) of
Anthurium andraeanum cv. Sirion.
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GABA 4 Temperature storage 7% day out of 14" day out of 21% day out of
concentration (1% sampling) storage storage storage
pung (2" sampling) (3" sampling) (4™ sampling)
trol 5 100 # 80.1° 27.1¢f% 12.5h
contro 10 100 100 51.5¢ 24.4%
1 mM 5 100 2 1002 33.5¢f 19.5¢b
10 1002 1002 77.9° 33.5¢
5 mM 5 100 # 100 43.8¢ 28.9¢°f
10 1002 1002 82.0° 42 84

Means with the same letters are not significantly different based on Duncan's multiple range test (P<0.01).
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Table 2. Interaction of temperature, GABA treatments and sampling time on malondialdehyde (nmol g fw) of
Anthurium andraeanum cv Sirion.
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GABA 1 day out of 7" day out of 14™ day out of A
concentration Temperature storage storage storage 21 day out of
(V' Sampling) (2" sampling) (3 sampling) storage
(4™ sampling)
trol 5 749.1™ 969.2f 12254 2113.6*
contro 10 663.1° 676.5° 786.3! 885.5"
LM 5 736.7m 915.2¢ 1054.7¢ 1469.4¢
10 592.8" 597.7" 858.7 893h
5 636.71 711.7" 841.1i 1881.1°
SmM X
10 573.28 593.9* 658.7° 825.3

Means with the same letters are not significantly different based on Duncan's multiple range test (P<0.01).
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Table 3. Interaction of temperature, sampling time and GABA treatments on SOD activity (U mg' protein) of
Anthurium andraeanum cv Sirion .
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GABA Temperature 1 day out of 7™ day out of 14™ day out of 5y d;) tof
concentration storage storage storage youto
(1t sampling) (2" sampling) (3" sampling) thstoragt?
(4™ sampling)
| 5 2.23¢ 1.26¢ 1.21f 0.77¢
contro 10 2.774be 0.762 0.06%h 0.411
| mM 5 2.60% 2.23¢ 0.54¢hi 0.46M
10 2.84b 2.14¢ 1.38f 0.77¢
SmM 5 3.14% 2.89° 0.67¢" 0.63¢h
10 2.39de 2.24¢ 1.17°F 0.57¢h

Means with the same letters are not significantly different based on Duncan's multiple range test (P<0.01).
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Table 4. Interaction of temperature, sampling time and GABA treatments on CAT activity (umol H,O, min! g'!
FW) of Anthurium andraeanum cv Sirion.
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10 4.31°¢ 2.27% 1.37hiik 1.11ikm
| mM 5 3.17¢ 231" 1.04klmn 0.80™
10 3.31% 8.592 1.63" 1.39h0
SmM 5 4.26° 2.5 1.30M* 0.74™
10 4.49¢ 7.09° 1.48M 1.18id

Means with the same letters are not significantly different based on Duncan's multiple range test (P<0.01).
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Fig 3. Comparison of spathe browning as one of the most important symptoms of chilling injury in anthurium
plants treated with GABA at temperatures of 5 and 10 ° C.
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Fig. 4. Interaction of the GABA concentration and temperature on the spathe browning of Anthurium
andraeanum cv. Sirion. Columns with different letters are significantly different based on Duncan's
multiple range test (P<0.01).
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Table 5. Interaction of temperature and sampling time on the chilling injury of anthurium cut flowers ‘Sirion’.
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Day Means comparison of 5 °c Means comparison of 10 °c
1 07" 0.337
2 0.7" 0.331
3 1.07 ¢ 0.331
4 1.4 0.361
5 1.67* 0.361
6 1.672 0.511
7 1.672 0.551
8 1.672 0.77 ¢
9 1.672 0.88 12
10 1.672 0.96 °f
11 1.67° 1.294
12 1.67° 1.48 b
13 1.672 1.59 @
14 1.67° 1.63?
15 1.67° 1.67°
16 1.672 1.672
17 1.67° 1.672
18 1.672 1.672
19 1.672 1.672
20 1.67° 1.67°

Means with the same letters are not significantly different based on Duncan's multiple range test (P<0.01).
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Research article

Effects of Postharvest y-Aminobutyric Acid Treatment on Vase Life and
Antioxidant Enzymes Activity of Anthurium cv. Sirion under Chilling Stress

F. Mahjoory, A. Ebrahimzadeh®, M.B. Hassanpouraghdam and M.A. Aazami Mavaloo!

Keeping anthurium cut flowers under 15°C leads to chilling damage and reduction in
flower vase life. In this research, the effects of postharvest GABA treatments (0, 1 and 5 mM)
on vase life, membrane stability, spathe browning, antioxidant enzymes activity (CAT, SOD),
and MDA content during 10 days' storage at 5 and 10 °C were studied. The results revealed
that the longest vase life was observed in 1 mM GABA in 10 °C. Untreated flowers showed
the least membrane stability and the highest MDA content in chilling temperatures. SOD
activity was increased using 5 mM GABA. The flowers treated with 1 mM GABA had more
CAT activity. GABA treatment had no effect on spathe browning. Finally, it can be concluded
that both concentrations of GABA (1 and 5 mM) were effective to induce chilling resistance
in anthurium cut flowers.

Keywords: CAT, Chilling injury, GABA, MDA, Vase life.
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