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Effect of Potassium Permanganate on the Quality and Vase Life of
Alstroemeria Cut Flower ‘Orange Queen’
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Fig. 1. Maintenance of flowers in the growth chamber (right) and the growth chamber where cut flowers (left)
were kept.
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Fig. 2. Effect of different concentrations of potassium permanganate on the chlorophyll index of cut alstromeria
flowers ‘Orange Queen’. Different letters indicate statistically significant differences by Tukey test (P<0.05).
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Fig. 3. Effect of different concentrations of potassium permanganate on the ion leakage of cut flower of
Alstroemeria ‘Orange Queen’. Different letters indicate statistically significant differences by Tukey test (P<0.01).
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Fig. 4. Effect of different concentrations of potassium permanganate on malon dialdehyde content of cut flower
of Alstroemeria ‘Orange Queen’. Different letters indicate statistically significant differences by Tukey test
(P<0.01).
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Fig. 5. Effect of different concentrations of potassium permanganate on the phenol content of cut flower of

Alstroemeria ‘Orange Queen’. Different letters indicate statistically significant differences by Tukey test
(P<0.05).
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Fig. 6. Effect of different concentrations of potassium permanganate on catalase activity of cut flower of

Alstroemeria ‘Orange Queen’ cultivar. Different letters indicate statistically significant differences by Tukey test
(P<0.01).
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Fig. 7. The effect of different concentrations of potassium permanganate on the Ascorbate peroxidase activity of
cut flower of Alstroemeria ‘Orange Queen’. Different letters indicate statistically significant differences by

Tukey test (P<0.01).
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Fig. 8. Effect of different concentrations of potassium permanganate on the relative fresh weight of cut flower of
Alstroemeria pedicel ‘Orange Queen’ cultivar. Different letters indicate statistically significant differences by

Tukey test (P<0.01)

“Orange Queen’ L yoq il o0y a3l J5 50 ooiaals aBles cnd 5 ()5 o powlis SlKiep calizee gloclale 56 -A S

bloe (e oae3l b ooy V Jleist mhans jo jls ae M| a5 onimoylis alive yué g >

oay


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.3.7
http://journal-irshs.ir/article-1-610-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1401.23.4.3.7 ]

e 2 lS yac g CodS il OliSis Sl

slS yoe

A bpegpdl Gl 5 0 oS jee (il 4 somie el OLKn 0,5 a5 ols lis beosls Kl anslas
dlie o g cuily SlxlS e ol o (6 inn JIU el Sl wo 0 ¥ cdale vas o ol 4 S S jshailes
W e |y gde 0 FA ioli8l sals b

16 -

a
14 -
12 -
10 - b
| I
- I C
2 4

control 1

673)) gs’l’df Band
Vase life (day)

o N B~ OO ©

(9030) by, WLSCw yy cdale
KMnO, concentartion (%)

Fig. 9. Effect of different concentrations of potassium permanganate on vase life of cut flower of Alstroemeria
‘Orange Queen’. Different letters indicate statistically significant differences by Tukey test (P<0.01)
wlieé Gg,> ‘Orange Queen’ b pogind] oy p a3ls J5 oldS jee gl OliSiey dilizes slacdale 56 -1 JSo

Al S5 osel b aoys ) Jlat] gwlan 18 s sixe BN 3y cuinoglis
-

WSl ge Bl 5l uy al e 50 (59 (Lt oy a3 Lh S5 oS oaies (LS Sl e ls (e 5l S
OLiS By 2 (T0) 9655 o0 S5 ) 00y a3 oS )0 (5,5 5 i (i 5l o]y Slsieas |y (a3 Lo ol (alpls
by GRIBNOT (oS jee a9 00l 5 (S (2alS & poie oy p a3Ls Sl 5 50 5 (59 Lad> oS Wilosls
LaencdlS 19,80 03y Sl a4y aBlos (glanisl (28,5 sl Jolye 50 ooy a3ls gla S 5 (39 (2alS Jle 51 (S 05 0
Crond & Wl oo llS Jolome b Ol 4zl j3 0uld O Bl 4 dBlo Canglie ) i (09,00 0B &l o Bl o
Jale cnl 3o aalol 55 il 5l g alo o 50 Lo JS s a5l @ a2 g5 b ] bl b plojed i 28 5> aler (5YL
Sl jee (1l 4z ;0 9 JS (S0 pek GtaliEl 4 e anT b ol das gl o O ols s Sl Gal8l 4y i 5
GialS 4y e ami 50 i Gl (gey90 1 g adsi Gliee (R 4 e Gl DIl SlaceS 5 (F) wisdoe lag)]
om0 S G55 G2l 5l el cnl 5l s Wsd oo ol ams: S alex I T slge Bras 2alS 5 it i
Dgd o nS Cadiley

Slld g al fall 39S 5 (nSen Ol oS s Gl so &5 Sl oad (ly it Glagiagh
WS (oo e OLST e oedass 9 28l ol 51, SlS 0 (6 e 0 45 Slaos a5l il oo il sl gl
e wigd oo 2l Qi Al 4 poie aSl p ogdle LT ows sl (slacaS 5 sl oslitul a8 28 )5 4t Gl oo (Rl
e Jolse nl dem g oud Judg S 5 oo p 4325 5l Cuilon 4 jamie azmd 50 g 00l bajlig gl Codlad alS
(V0 5 A) wigd oo S (xlS joe (a8l @

oL g Sloz p peiies f job 4y Jlite ST Gl gl oo Jdg IS Lk 4 jomie ST 0 losly slacuS 5 008
28 Hebilen (Y0) 0,510 Joe & Canilon (6 00t w0 Jalge plas g (i el cnl 5l azmets )0 wel Jige b JS

oAy


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.3.7
http://journal-irshs.ir/article-1-610-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1401.23.4.3.7 ]

oliylr 5 SAolo

Al azg b wsd,F L IS jasli Lo 4 porie a0 ¥ ocdale (o gl S 05,15 0l conlin ¥ S
@ e Gl oad 5l (slaceS 5 a5 285 4l (i oo (nlnle w0s 5 st @S jes s ok o o ¥ kil
Jliml (nlnly g oo La oS )0 Sliams S Gliee cBayb (ol 545 Wgdge olS o it 28lS 5 3y IS Laa>
Lol 0als yol> iogh 40 oS jee olidl oo o )eiSB pl gden 390 oo 00ld

05,35k oS 5 SG plgre 4 ey Sl p 3 )5 W ssalin Vg 7 sla St o a5 sbiles pol> hagh o
Jsloee ©da Lo 5l AU Wl oo (al Bl nl s )5 slanSTy SljyeSul o YUK slagn 51 cdled (a3l 0 o (s
5 5 SISl Gl (ol lapinnms Gad Jlb 5 o bzl Caglio (al381 asl glasly wlol 5 lnlS
G2l 4 yzmie sl eilsjl 0 )5 ad ssalie 13 ol gy 50 45 jshailen (VV) allioe Jobo 55ll (2l 3l 4
sl bz 5l gl Gl colocen jl cailos b 5l s il (o5 s 35 Jad el oMo 0)F g oo
S JUd ST slaasss 05 5 (oo S 7S sladiss 285 4 jomie Gayb (nl 5l g 95800 LS 50 s & g pe
SLaisS nl (i (5 4 e YU 5 jlaeSTy sl s wnilioe LS U5 10 (6ym @ ) e et ol ]
w0 e 4 el G013 o ym igd e oty a5LE SaUS 10 SplS gy 5l e cBb ol 5l 5 0dd Jlab oyienS]
Slegiesh 5o 00,5 o0 (eisn (Rl 5 asallieagslle (ralil g Heilwsil ((J5id slacaS 5 T iz 3 (s ShalS
e i yralS 4 e o > sl QW Gl Casles 3 )b 51l ead ol slacuS 5 aS ol sals ol aliSee
ol (5,155 (LA 50 bl Gred 2 (V0) Wgd oo sk slid ooy Oliee 05 @le ()b cnl 5l g Wod oo
ol g0 a3l cxilas 5 Far i el 4 e S plo, Ll IS s v ys /) el Sl bl a5
@ Joko slad oz ool g5 st @ e SLEL Sladgame I ()l 5o (G et GlEN(T) Sl oal oL S
wais Y Koo 5l S I8 5 ek g b ghe wlel Lzals (ol ols caws 5l ol co culo 5l ey al e )0 0%
ok slad Lalo o5 5ol 28,0 5 pednilie (22l Bk 5l O 3l GlacaS 5 wloe G et euisS
ey SUSe 018 5 p2l (2 )3 sy oe a4 (V) aamd e 2l OALS )3 1) (S Sutd g 03,5 (6 S ol
seds e oanlive ¥ USE 45 a5 jsbiylad ol o ooy 51 ym Al yo o LS o, Baile Ltalsil &) e o)k ol 5
slocdile plo g aald b amlie 0 olxlS jee 0ot 5 (S St (eS pelly OlSey woje ¥ ocdile )
D9 (g0 oS ramilly SLSie

g3 5 e RIS S 5 slyione Il e T3l 5 e b3S L oS s e oL 12l g s
By 530 Jdo ) (il cole uioren g edid (Eal381 Lo a4 Ll 690 j0 aS wisgad Le (YF) ) Ken ¢ Zhang
(o 335 b cnlnly il oo (a8l (I3 slge oaiiSay 125 SlacaS 5 (oLS Cuglie (halS 4l )3 5 S 1 S5
Gl s sl D3l slaceS 5 L jless s 4 o |) (o oS 5 Lado 09h 0 o5 (S S S 50 Jo Ol
Olsre ol 5o GlannST il sl 3l 5 bipibwgl 5 (J58 GlaceS 5 el 4y azgi b coils bgyyo uisd o pus
GhalS s & wlgise Sl Sl g Ll 5 oialeSTad slacullad ials 0 e Jar (oS 5] (sl
Sl colad Gl 4 zis pely SliSiey 908 pol> Ghagh 0 aSul 4 azg b)) wik J5d laceS s
ol (18> Cundg Sy & e Gusb nl 5l a8 ol Jlezal g s cnlply el ouds Jgib glacS 5 5 (Gl ]
0uiS 58 ol Cdled (1alS 4y e ey SlSiey o5 Cesl 0ad Gl (515 50 5dee Sy 0 25U
Ol g Jedo kS 0uiiS 4y lama T collad (1alS 5 il g ks (alS (oLS 2l il (38l g sl ola
Vocble o by SliSion 00,15 0 ssalin ¥ b 50 a5 jsbylen (V) 09 oo oS jo SlanST 5T slopinw
S Bl andlys 3oyl ol sl esle (pl S sy oo o 08 (92 lacaS 5 oo 5l e a5 5l 6 S ol 4 i oo
am i3l 1, L peg 2] (gla S

o0ij laplail b 5 il oo GaLS (nl gt )l S SMo  Fotes 5| (S oy a3Ls oSS (5,5 aile (ial38l
Ohl8 Ngye S Sy Seow 4 Az 50 9 0,10 sl ol it (g pole ol ) (o ghad Sl amy (s 5 s 2LS
Algi oo Ghog% (nl 50 (2B s Sl il co p 4y L e Jalse (gm0 S 4 aily oy a3 LE sla S5 (6,50l

daf


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.3.7
http://journal-irshs.ir/article-1-610-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1401.23.4.3.7 ]

S5 Detd Gl 5 O (6055 Cod b Laa (JS Jo2b slgme iz g GlamnST T las 3T colled (l3d G b S
w.o...ul.u ul...im).» p s Y cdale o ‘sul.‘xlf]o.c ‘-).)).».A.M.».‘ .)9.«.4‘5;7 ounlivwe 4 JS.HJ).) J)jja)La_Q ].cl_‘> U’“&jf B aML:
9 6’5” s wmlf d.»).b )| p.......;l.u g.)l..i..a)) ASM)GAJJQA L bl ‘) o)'j)? d...uljﬁ‘ ool l.v ML‘LA o FLER W V-Y R

ol ol olxlS e Lol 4 e oS O ad> g SlownS] 5T slaes 5T cdled iol58l wsallso e oliee

S5 A

Ol ol gl (gl 3 a5 090 lows S5 95 5 Lo sla S b o Shoe Joas b pag sl ony p asls S

Ol gl 5l (o plyieds praliy SLSieyy 0,05 pol> Giagh jo wliin ol Cangome p ailsi oo o] (oIS jee
Wil 50 ol 5 g et 1ol el 1L peg T oy a3l S (55m (3 Il Bagm 41 g 55 ile ralil 4 i
suip3lid) gl (asli g oaiaals aBle o 5 (35 GRalil jlanSTy SlysSl 5 YUK lag T codlad il
Fo¥ o) chile an o gy ol 5o 28l Gl byeg padl LIS joe i 50 5 00,8 (Grinssid 5 Aty Ol
(o] 539) w0y ¥ cdale Lol cariils b pog i Slolss Laa> ¢ o B 0le (al38l 5 otdie 130 (oo [ 559) oy
Codlad aloz 1ol el s (il 5 g cotd sl 60 (yglle rals Gk Sl eyl aly ) S (6550 5
ol cpl 5o dald 4y Gl 55,0 S 4 obxlS jes (iali8l 4y oo g by Jgid (slgione Laa> g G’»l.\:,....ﬂs’;ﬂ sloes 51

References &b

1. Aebi, H. 1984. Catalase in vitro. Method. Enzymol. 105: 121-126.

2. Antuness, N. D. and E.M. Sfakiotakis. 2008. Changes in fatty acid composition and electrolyte leakage of
Hayward kiwifruit during storage at different temperature. Food Chem.110: 891-896.

3. Balanguera, L. H. E., G.F.A. Salamanca, G. J. Y. Camilo, and A.A. Herrera. 2014. Ethylene and delaying
ripening in postharvest agricultural products. A review. Int. J. Col. Hort. Sci. 8: 302- 313.

4. Bridgen, M.P. 2018. Breeding Alstroemeria. In: Van Huylenbroeck Johan (ed) Handbook of plant breeding:
ornamental crops, 11: 231-236.

5. Chakrabarty, D., A.K. Verma, and S.K. Datta. 2009. Oxidative stress and antioxidant activity as the basis of
senescence in Hemerocallis (day lily) flowers. J. Hort. Forest. 1: 113-119.

6. Darras, A. 2021. Overview of the dynamic role of specialty cut flowers in the international cut flower
market. Hort. Sci. 7: 51-63

7. Ferrant, A., D.A. Hunter, W.P. Hackett, and M. Reid. 2002. Thidiazuron- a potent inhibitor of leaf senescence
in Alstroemeria. Postharvest Biol. Technol. 25: 333-338.

8. Gadhban, M. Y., Y.R. Abdulmajed, F.D. Ali, and Z.T. Al-Sharify. 2020. Preparation of nano zeolite and its
application in water treatment. In IOP Conference Series: Mater. Sci. Eng. 870: 10-154.

9. Halevy A., H.S. Torr and H. Fredman. 2000. Calcium in regulation of postharvest life of flowers. Acta Hort.
543: 218-219.

10. Horst, J.H., and I. Cakmak. 1991. Effects of Aluminum on lipid peroxidation, superoxide dismutase, catalase,
and peroxidase activities in root tips of soybean (Glycin max).
Physiol. Plant. 83: 463-468.

11. Jahani, M., R.A. Khavari-Nejad, H. Mahmoodzadeh, and S. Saadatmand. 2020. Effects of cobalt oxide
nanoparticles (Co304 NPs) on ion leakage, total phenol, antioxidant enzymes activities and cobalt
accumulation in Brassica napus L. Not. Bot. Horti. Agrobot. Cluj. Napoca. 48(3):1260-1275.

12. Joyce, D.C. and P.N. Jones. 1992. Water balance of the foliage of cut Geraldton waxflower. Postharvest
Biol. Technol. 2: 31-39

13. Kang, H.M. and M.E. Saltveit. 2002. Chilling tolerance of maize, cucumber and rice seedling leaves and
roots and differentially affected by salicylic acid. Plant Physiol.115: 571-576.

14. Khandan-Mirkohi, A. and Z. Arabi. 2017. Effect of ethylene absorbent zeolite application on keeping cut
carnation (Dianthus caryophyllus L. ‘Red’) quality. Iran. J. Hort. Sci. 48: 779-789.

15. Khandan-Mirkohi, A., E., Rabiee, B. Janipour, and A. Ahmadi. 2020. Effect of Absorbent Granules Coated
by Potassium Permanganate on Postharvest Quality of Rose (Rosa hybrida) Cultivars. Int. J. Hort. Sci. Tech.
7 :175-186.

16. Khenizy, S.A.M. 2016. Physiological response of Hibiscus Rosa-Sinensis buds and flowers to the effect of
some treatments during shipment. Middle East J. Agr. Res. 5: 97-108.

17. Kondo, M., T. Nakajima, K. Shibuya, and K. Ichimura. 2020. Comparison of petal senescence between cut
and intact carnation flowers using potted plants. Sci. Hort. 272: 109564,

ARA


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.3.7
http://journal-irshs.ir/article-1-610-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1401.23.4.3.7 ]

18.

19.

20.

21.

22.

23.

24.

25.

26.

oliylr 5 SAolo

Marinova, D., F. Ribarova, and M. Atanassova. 2005. Total phenolics and total flavonoids in Bulgarian fruits
and vegetables. J. Chem. Technol. Metall. 40: 255-260.

Mohammadi, Z. and Mortazavi, S.N. 2014. The effect of sucrose and salicylic acid on durability and
postharvest quality of Alstroemeria cv. Stratus. J. Hort. Sci. (Agri. Sci. Indus). 28 (4): 505-516. (in Persian)
Mutui, T.M., V.E. Emongor, and M.J. Hutchinson. 2006. The effects of gibberellin 4+7 on the vase life and
flower quality of Alstroemeria cut flowers. Plant Growth Regul. 48: 207-214.

Nakano, Y. and K. Asada. 1981. Hydrogen peroxide is scavenged by ascorbate specific peroxidase in spinach
chloroplasts. Plant Cell Physiol. 22: 867-880.

Naseri, M.T. and M. Ebrahimi Garoui. 2002. Physiology of flowering bulbs (translation). University of
Mashhad Publication. 352 p. (in Persian).

Subramanya, S.H., V. Pai, I. Bairy, N. Nayak, S.H. Gokhale, and B. Sathian. 2018. Potassium permanganate
cleansing is an effective sanitary method for the reduction of bacterial bio load on raw Coriandrum sativum.
BMC Res. Note. 11: 124- 129.

Wang, H., Z.H. Fu, W.T. Lu, Y. Zhao, and R.L. Hao. 2019 Research on sulfur oxides and nitric oxides
released from coal-fired flue gas and vehicle exhaust: a bibliometric analysis. Environ. Sci. Pollut. Res.
26(17): 17821-17833.

Wongjunta, M., C. Wongs-Aree, S. Salim, S. Meir, S. Philosoph-Hadas, M. and Buanong. 2021.
Involvement of ethylene in physiological processes determining the vase life of various hybrids of Mokara
orchid cut flowers. Agron. 11(1): 160.

Zhang, Y., E. Butelli, R. De Stefano, H.J. Schoonbeek, A. Magusin, C. Pagliarani, N. Wellner, L. Hill, D.
Orzaez, A. Granell, and J.D. Jones. 2013. Anthocyanins double the shelf life of tomatoes by delaying
overripening and reducing susceptibility to gray mold. Curr. Biol. 23: 1094-1105.

bas


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.3.7
http://journal-irshs.ir/article-1-610-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1401.23.4.3.7 ]

Iranian Journal of Horticultural Science and Technology 23 (4): 585-596 (2022)
Research article

Effect of Potassium Permanganate on Quality and Vase Life of
Alstroemeria Cut Flower ‘Orang Queen’

S. Sadeghiand Z. Jabbarzadeh?

In order to evaluate the effect of potassium permanganate on the quality and vase life of cut
flowers of Alstroemeria cultivar Orange Queen, a factorial experiment was conducted in a
completely randomized design with two factors and 3 replications. The first factor was
potassium permanganate at concentrations of 0, 1, 2 and 4% (w / v) as a treatment in the
solution and the second factor was the sampling time (days 0, 6 and 12). The parameters of
vase life, relative fresh weight of flowering stem, chlorophyll index, ion leakage rate,
malondialdehyde content, total phenol content and activity of catalase and ascorbate peroxidase
enzymes were measured. The results showed that the maintenance of cut flowers in post-
harvest conditions led to a decrease in chlorophyll index and relative fresh weight, while the
activity of antioxidant enzymes increased over time. Application of potassium permanganate
led to maintenance of chlorophyll index and total phenol content, reduction of ion leakage rate
and reduction of malondialdehyde content, as well as increasing the activity of catalase and
ascorbate peroxidase enzymes. The relative fresh weight of flowering stem showed an
increasing trend due to the application of potassium permanganate and the concentration of 2%
potassium permanganate led to a 66% increase in the relative fresh weight of the stem.
Application of 2% potassium permanganate increased vase life significantly. In general, it can
be concluded that the application of potassium permanganate at a concentration of 2%
increased the vase life and maintained the quality of Alstroemeria cut flowers.

Keywords: Antioxidant activity, Ethylene adsorbents, Malondialdehyde, Total phenol content.
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