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Role of Hot Water and Brassinosteroid on Hydrogen Peroxide Content and
Lipid Peroxidation of Lime Fruit under Chilling Stress
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Fig. 1. Effects of hot water and brassinosteroid on lipid peroxidation of lime fruit during storage. C:

control, W: hot water 45°C, W,: hot water 55°C, B,: brassinosteroid 0.5 mg 1", B,: brassinosteroid 1

mg 1™
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Fig. 2. Effects of hot water and brassinosteroid on hydrogen peroxide of lime fruit during storage. C:
control, W: hot water 45°C, W,: hot water 55°C, B,: brassinosteroid 0.5 mg 1", B,: brassinosteroid 1
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Fig. 3. Effects of hot water and brassinosteroid on chilling injury of lime fruit during storage. C:
control, W: hot water 45°C, W,: hot water 55°C, B,: brassinosteroid 0.5 mg I, B,: brassinosteroid 1
-1
mgl.
C ol (b 5o (o isal slasgae 5o (Sodle s ol jlale (595 wb g il gl s 5 2 S OF Hlass 31 -F K
:B2 ‘)@)Je;&m Byl ._\:3\9_)1....,‘\933......‘_)..‘:]31 ‘ou:\.u.‘Lui_s_;JOO ‘A;UTWZ ¢uu‘5f.hula.u‘L_s_)J\GO ‘a,iuTWI wald
i 53 a oS elae Vg sl sl s

20 - a
18 4 a g
16 5%
g & M i:g*— g
= 12 %) B1
" = %
3] 10 ]
X a % W B2
6 %é nwi
4 %g = W2
- é
0 =

solaoksl s
Time storage (day)

Fig. 4. Effects of hot water and brassinosteroid on decay perecentage of lime fruit during storage. C:

control, W: hot water 45°C, W,: hot water 55°C, B,: brassinosteroid 0.5 mg I, B,: brassinosteroid 1

mg 1.

wald (O g loolal o o (i85l slasgae 5o (Sasc sy Jhile (555 asig il sl o 5 a8 O [las 31 -F K

!Bz “;\3] o ‘a‘)guj:m ’/O ..\:\3\9_,:\.59‘\9.\3“‘).} :Bl (uud:\.sula.u @JJ Q0 ‘a_)s g_:’i !Wz ;uujf.a.ulhu Q_,J ¥o ‘z‘)g ‘T:’i IWl
Sl s a SV ad g il sl s

o4


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.5.1
http://journal-irshs.ir/article-1-73-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.5.1]

uﬁ:lsSéoJ UJBL&JW

S A%
o) Lo 3l soliil wiile ploasd iz slajlas U155 4 LaSohasss 3 ol s nal slagle 5o

=4 bl 5 puy sladasls IS 5l sad Bglars SlS e s gae (5500655 Lo (ke 8 S Glsa b gl
3 e)g ol slas a8 i 532 Cnl 09 oS e o) (liand slaslas b osl s (S5 glaslas abig
5 pl ol wd IS s Jsb Gl sel (iisal lassae solaolal (b ws il gl 5

LN GBS gadd (slas gre (Lol sae g (Sudle e colad (EalS (55 (oo 51w g el gl s

References &b

.

com VP Sled sl&aaly el il il se 51 Guy 6355053538 YWY Lo aaly

el 5 ans (Savsy 5 Jllal GESG00 5 o GT €53 G131 AYAY L aals a5 n 0al) s Y
Hm;L,AL‘.‘m;.;,b.:lu_’.l__\.é.g‘;ch.a,i:&wy.wgdﬁdjjﬂaMa%#&@%TGMaw
AY=Y oS — sle st

Oooxd sasl (sla 6 gre cullas 31 Guy a0 Al AYVA L atla s .00 5 peals a oS csull ssaas X
AL slag by Penicillium italicum 3 a6 S s GhalS Hslie 4 oo slajlas dliw s
XF YYO-Y0A

5 ool woliiiad Glodle ol laml odlis 3 Guy 55050008 AYVE L Jaide el ) 5 g o Slase ¥
0= YYA S soo0las s

5. Aghdam, M.S., M. Asghari, B. Farmani, M. Mohayeji and H. Moradbeygi. 2012. Impact of
postharvest brassinosteroids treatment on PAL activity in tomato fruit in response to
chilling stress. Sci. Hortic. 144:116-120.

6. Apelbaum, A. and S.F. Yangs. 1981. Biosynthesis of stress ethylene induced by water

deficit. Plant Physiol. 68:594-596.


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.5.1
http://journal-irshs.ir/article-1-73-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.5.1]

10

11.

12.

13.

14.

15.

16.

s CeS] T ke s g piea sl 5 o S T 2

Bajgaz, A. 2000. Effect of brassinosteroids on nucleic acids and protein content in cultured

cells of Chorella vulgaris. Plant Physiol. Biochem. 38:209-215.

. Bajguz, A. and S. Hayat. 2009. Effects of brassinosteroids on the plant responses to

environmental stresses. Plant Physiol. Biochem. 47:1-8.
Behnamnia, M., K.H.M. Kalantari and F. Rezanejad. 2009. Exogenous application on of
brassinosteroid alleviates drought-induced oxidative stress in [ycopersicon esculentum.

Gen. Appl. Plant Physiol. 35:22-34.

. Cao, S.F. and Y.H. Zheng. 2008. Postharvest biology and handling of loquat fruit.

Stewart Postharvest Rev. 4:1-5.

Covey, H.M. 1989. Heat treatment for control of postharvest disease and insect pests of
fruits. HortScience 24:198-202.

Ding, Z., S. Tian, X. Zheng, Z. Zhou and Y. Xu. 2007. Responses of reactive oxygen
metabolism and quality in mango fruit to exogenous oxalic acid or salicylic acid under
chilling temperature stress. Physiol. Plantarum 130:112-121.

Eckert, J.W. and J.M. Ogawa. 1988. The chemical control of postharvest disease:
Deciduous fruits, berries, vegetables and root/tuber crops. Annu. Rev. Phytopathol.
26:433-4609.

Fallik, E. 2004. Prestorage hot water treatments (immersion, rinsing and brushing).
Postharvest Biol. Technol. 32:125-134.

Fujii, S. and H. Saka. 2001. The promotive effect of brassinolide on lamina joint-
cellelongation, germination and seedling growth under low-temperature stress in rice
(Oryza sativa L.). Plant Prod. Sci. 4:210-214.

Gonzalez-Aguilar, G.A., L. Gayosso, R. Cruz, R. Baez and C.Y. Wang. 2000.
Polyamines induced by hot water treatments reduce chilling injury and decay in pepper

fruit. Postharvest Biol. Technol. 18:19-26.

2\


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.5.1
http://journal-irshs.ir/article-1-73-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.5.1]

17.

18.

19.

20.

21.

22.

23.

24.

25.

uﬁ:lsSéoJ EBL&JW

Heath, R.L. and L. Packer. 1969. Photoperoxidation in isolated chloroplast I. kinetics and
stoichiometry of fatty acids peroxidation. Arch. Biochem. Biophys. 125:189-198.
Houimil, S.LM., M. Denden and D. Mouhndes. 2010. Effect of 24-epibrassimoloid on
growth, chlirophyll, electrolytelekge and prolin by pepper plants under NaCl-stress. J.
Boil. Sci. 4:96-104.

Khan, M.H. and S.K. Panda. 2002. Induction of oxidative stress in roots of Oryza sativa
L. in response to salt stress. Biol. Plantarum 45:625-627.

Khripach, V., V. Zhabinskii and A.D. Groot. 1998. Brassinosteroids: a New Class of
Plant Hormones. Acadamic Press. United States of America. 460 p.

Khripach, V., V. Zhabinskii and A.D. Groot. 2000. Twenty years of brassinosteroids:
steroidal plant hormones warrant better crops for the XXI entury. Annu. Bot. 86:441-447.
Ladaniya, M.S. 2008. Commercial fresh citrus cultivars and producing countries pp:13-
65. In: S. Ladaniya. (Ed.). Citrus Fruit: Biology, Technology and Evaluation. Academic
Press, San Diego.

Lanza, G. and A.l. Dimartino. 1996. Control of green mold of oranges and lemons by
curing at high temperatures. Proceeding of VIII International Citrus Congress. Sun City
Resort, South Africa, 1187-1191.

Liu, Y., H. Jiang, Z. Zhaoand and L. An. 2011. Abscisic acid is involved in
brassinosteroidsinduced chilling tolerance in the suspension cultured cells from
Chorispora bungeana. J. Plant. Physiol. 168:853-862.

Nilprapruck, P., F. Authanithee and P. Keebjan. 2008. Effect of exogenous methyl-
jasmonate on chilling injury and quality of pineapple. Silpakorn Univ. Sci. Technol. 2:33-

42.

Y


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.5.1
http://journal-irshs.ir/article-1-73-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.5.1]

26.

27.

28.

29.

30.

31.

32.

33.

34.

s CeS] T ke s g piea sl 5 o S T 2

Ozdamir, F., M. Bor, T. Demiral and I. Turkan. 2004. Effects of 24-epibrassinolide on
seed germination, seedling growth, lipid peroxidation, proline content and anti oxidative
system of rice (Oriza sativa L.) under salinity stress. J. Plant Growth Regul. 42:203-211.
Pipattanawong, N., N. Fujishige, K. Yamane and R. Ogata. 1996. Effect of
brassinosteroid on vegetative and reproductive growth in two day-neutral strawberries.
HortScience 65:651-654.

Porat, R., A. Daus, B. Weisis, L. Choen and R. Dorby. 2002. Effect of combination hot
water, sodium bicarbonate and biocontrol on postharvest decay of Citrus fruit. J. Hort.
Sci. Biotechnol. 77:441-445.

Rodov, V., S. Ben-Yehoshua, R. Albagli and D.Q. Fang. 1995. Reducing chilling injury
and decay of stored Citrus fruit by hot water dips. Postharvest Biol. Technol. 5:119-127.
Roy, S., W.S. Conway, A.E. Watada, C.I. Sams, E.F. Erbe and W.P. Wergin. 1994. Heat
treatment affects epicuticular wax structure and postharvest calcium uptake in ‘Golden’
delicious apples. HortScience 29:1056-1058.

Smilanick, J.L. 2011. Integrated approaches to postharvest disease management in
California Citrus Packing houses. Acta Hort. 905:145-148.

Sharples, R.O., M.S. Reid and N.A. Turner. 1979. The effect of postharvest mineral
elemnt and Lecithin treatment on the storage disorders of apples. J. Hort. Sci. 54:299-
304.

Sairam, R.K. and G.C. Srivastava. 2002. Changes in antioxidant activity in sub-cellular
fractions of tolerant and susceptible wheat genotypes in response to long term salt stress.
Plant Sci. 162:897-904.

Schirra, M., G. Dhallewin, S. Ben-Yechoshua and E. Fallik. 2000. Host-pathogen

interaction modulated by heat treatment. Postharvest Biol. Technol. 21:71-86.

Y


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.5.1
http://journal-irshs.ir/article-1-73-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.5.1]

35.

36.

37.

38.

39.

uﬁ:lsSéoJ EBL&JW

Schirra, M., M. Mulas, A. Fadda and E. Cauli. 2004. Cold quarantine responses of blood
oranges to postharvest hot water and hot air treatment. Postharvest Biol. Technol. 31:191-
200.

Sugiyam, K. and S. Kuraishi. 1989. Stimulation of fruit set of morta navel orange with
brassinoide. Acta Hort. 239:345-348.

Stevens, C., V. Khan, J.Y. Lu, C.L. Wilson, A. El-Ghaouth, E. chalutz and S. Droby.
1996. Low dose UV-C light as a new aopproach to control decay of harvested
commodities. Recent Research and Development in plant pathology 1:155-169.

Velikova, V., 1. Yordanovand A. Edreva. 2000. Oxidative stress and some antioxidant
system in acid rain treated bean plants: Protective role of exogenous polyamines. Plant
Sci. 151:59-66.

Wilson, C.L., A. Ghaouth, A. El, E. Chalutz, S. Droby, C. Stevens, J.Y. Lu, V. Khan and
J. Arul. 1994. Potential of induced resistance to control postharvest disease of fruits and

vegetables. Plant Dis. 78:837-844.

¥


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.5.1
http://journal-irshs.ir/article-1-73-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1395.17.1.5.1]

Iranian Journal of Horticultural Science and Technology 17 (1): 53-64 (2016)

Role of Hot Water and Brassinosteroid on Hydrogen Peroxide content and
Lipid Peroxidation of Lime Fruit under Chilling Stress

S. Mohammadrezakhani and Z. Pakkish"'

Postharvest chilling of citrus is a serious problem. Although, chilling injuries decrease
marketable or sometimes desolate them, there is not a suitable method for controling this
case. Therefore, this experiment was done study the effect of hot water and brassinosteroid on
chilling stress allevination of lime fruits, (0 (control), 0.5 and 1 mg 1"") and hot water for this
purpose, lime fruits were treated with brassinosteroid (20°C (control), 45 and 55°C) and
stored at 8+1, 85-90% relative humidity for 3 weeks. The results showed that hot water
treatment at 45°C and 1 mg 1" brassinosteroid significantly, reduced hydrogen peroxide
content and lipid peroxidation. Application of 1 mg I"' brassinosteroid and 45°C hot water
decreased chilling injuries and decay in comparison to control and ameliorated the chilling
damages.

Key Words: Hot water, Brassinosteroid, Decay, Chilling.
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