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Hot water treatment alleviates chilling injury in mango fruit (Magifera indica L.) cv. Irwin
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Abstract
Effect of the hot water treatment before storage on chilling injury in mango fruit cv. Irwin was investigated
by dipping mango fruit at 46 °C for 15 min, then storing in a cold room (8 °C), 85-90% RH. The result showed that
the chilling injury symptoms was observed in both of dipped mango fruits and non-dipped (control) fruits at 9 days
of storage but the severity of non-dipping mango fruits stored at 8 °C (control) was higher and increased
throughout experimental period than dipped fruits. Besides, chilling injury symptom of the control was associated
with an increase of ethylene production. The ethylene production of the control was higher than that of fruits
dipped in hot water before storage. However, no significant difference was observed in decrease of firmness
between the fruits dipped in hot water and the control while non-dipping mango fruits stored at 20 °C had
significant decrease of firmness with high ethylene production.

Keywords: chilling injury, hot water treatment, mango

UNAREa
ma‘ﬁﬂmmmmma‘iuﬁﬁ@uﬁ@uma‘Lﬁm”ﬂmmmqﬁuﬁ Irwin ABNNFNABINITALTANUNLIY Tmﬂﬁfm'ﬁfiuﬁ’]
Saufl 46 svATadna w15 W wdoiuine udesdiugunn 8 asmaidaa AYATUGNTTE 85-90% WL
V;Jq\'i‘l,uwnmmmawm@mGﬁlumemmmﬁmumﬂu%ﬁ 9 ean TSN usensaziuMaTesine Wl
@mma‘@uummmﬂmmmmm 8 AR LTE (TAAILAN) ﬁmﬁmmmmnﬁmmm A uRaensTEZIANNTL
im:mLmLﬁﬂumwﬂmmmimmm@uj uanaNTL fmmimmwmﬂuuvmaﬂuimummuummmn‘mm
AUNAR 8 BeATALTE SR mdniugiunsfisdureaefiay Imﬂ‘lummummummmfamummmvmamum
FauraungLiuinm @mqia‘ﬂmmvmwiuimummmmmmﬂmmmmu 20 avAIAEng AnnsnasLaiauuas
LE‘N’]M“]J@QLL"]JQVI@“’@’]?;I1®LWN‘HuLL@”ﬂ')’mLLuuLu@@mm'ﬂﬂ’NNuﬂ’&’]ﬂﬂ_l?;NLN'ﬂL‘JE‘?;I‘I_ILWEUHU‘H@HW?M@@@Q@W‘] Tuanue
wmmamuLLmimgumiﬂuLLmmmﬂmmmmu 8 awnimadud SBunnmesaddiaranelduazaauuiuiielsl
WANFANAMY
ANRIATY: NIATTINUNLIY m’;‘iuﬁﬁ%’@u Naing

A

Nzaa9 (Magnifera indica L.) apiunalifilszinn climacteric fruit @"’Nﬂ’]ﬁ‘&l@[ﬁlL@W@u@dLN@L‘H’]dﬂT”U’Juﬂ%‘

N (Tharanathan LazANE, 2006) & vm\iLﬂumaiwwmmwmmimummﬂfaum\mw,mmmnmmmwnwm (Pesis
WAZADLE, 2000) LL@"ﬁmmVLq&ianmnmmmmvmuumqmmmnmhmmmummw 13 aeAadad (Acosta
WAZATLZ, 2000) @ﬂwmwmmimmwmqmj 11 Aanansadanmadivld Ae nsgustvesaang (pitting) n3LnAg
sraeqlaanuasiiana wazunInszanafTatFonfions (Nair uas Singh, 2003) s lFnenany
AnEn AR TNz NI AN IRARIN ALz 19y N1sHans 2, d-dicholorophenoxyacetic
acid (2, 4-D) msuAaeufiauaaluin (methyl jasmonate) nMsldAanuiduuuLiRaunay (cold shock) usiu lu
ﬁ@aﬂuﬁﬁjﬂ%‘ﬂﬂﬂﬁmmmwﬁﬂﬁemmﬂﬁhwmmmﬁﬁﬁmu@uimLL@zLLmﬂuﬁnmeaiﬁmnﬁu nsanlenin
(heat treatment) FiluAENsMileATlss@nEnNFRIUNI7ATLAN A LAZ I ATUAZANNNINTLABATNILATNTITNNT

" wangmamalulagudanafiviies annineinsTanmuazinalulad sunangndamatulaiinszaeuindnsul ngamn 10140
! Postharvest Technology Program, School of Bioresources and Technology, King Mongkut's University of Technology Thonburi, Bangkok 10140
2 Laboratory of Pomology, Graduate School of Life and Environmental Sciences, University of Tsukuba, Tsukuba, 305-8572, Japan



'

30 nsduinfautazan 7 42 2107 3 (Wees) AuENEU-FUIIAN 2554 2. ENAARFINEIST

azvnuunaludnuasualiundsnisiiuiien  (Acosta uazAmz, 2000) wazuananildsilanuiasndusiedising
muu‘lummﬂwﬂummmmmhymﬂLweﬂﬂmmmmmswmuvmﬂuuﬁa"auﬂfauma‘mmﬂmLw'abn ADAIHTULI
29IBINFALTNUVBINTHIAUS rwin ’memmmmmnmmmmurm

ansaluazisnig

Nvaia9 (Magnifera indica L. cv. ‘Irwin’) Wug Irwin FuAenlusrasdeoun (mature-green) AN&UIUAINTA
Tefurdn tazmadiilu wazaudandaiesjifiniglina sndvendandaue nelu 1 9w lunmeaesazionig
Andenuazasiiimindszanm 300 nf TnelmAannsmiannisauazuaas uﬁq@fmﬁummmq%gmmq
aaniilu 3 ngn lAun garouAN 2 ngw (FuSnEnT 8 waz 20 eeAnTadne) LL@zﬂjmm@mmﬂuﬁﬁ@u@mmﬁ 46
asrnIaTaa w15 Wil udaiuinmi 8 esrniaidea Audnd AUNAKANITNARRIYNC] 3 ﬁ; Tnensdnemnsnag
NARBTIAY (ethylene producUon) mma‘mmmm@’m%‘mmuﬁmq (chilling injury) m’mLLuuLu@ (fruit firmness) Wa
Usannuaesudiiazansldiana (total soluble solids, TSS)

HALARENNSIANTOIHEA

ANNNINARINLFNNZBULARIDNNN IR T UIUNG 1Ty NN9EUFY (pitting) LTNOLAURLIALAZNIEZANFN
i Bnfonandaann 9 Fugensifiuinmm mqu:u’qqmmu@uﬁtﬁu%m:mi%ﬁ 8 DIANLTAITEAAIINIUULINTDIDING
mﬁmeuﬁuqﬁmumxméu@mma‘ﬁu%ﬂm (Figure 1A) Iumm:‘ﬁﬁmuanfN?{fiﬂuﬁq’éﬂuﬁ@uﬂmﬁu?ﬁmmm:m
BEABAITHTUUINUBIDINTALT WA AnNHANINARBIAINAIETIANLEa AR e LN A NENNsALTLlunA
Nziennq (Concellon WATANLE, 2007) mmﬁmLeﬁ?mmmm@mmﬂuﬂqnﬂgmmawmmﬁm@mmhfmﬁ 3 2AINN9LAL
50 uaraslinIsHAReiaLgIgn (ethylene peak) Lﬁ@lﬂ”mzjf?uﬁ 12 geenafiuinm Shsnaisdugean sHAmie
Aauludae 6 fh”uLL'a*ﬂm@\im@mmmmmuauﬁLf"iﬁﬂwﬂ%ﬁ 8 IANIATHA B1ANAAINNNINIZEUAINBINTATA
MUY ArafuNsAnEn lunaaau (Ben-Amor wazAndy, 1999) UAINA1 (McCollum UAaZANLE, 1995) LATTEN
(Lee ua¥ Yang, 1999) u@ﬂmﬂ‘ﬁmaiummmﬂuﬁﬁﬂuﬁﬂumﬂﬁﬁﬂﬂ:ﬂmemiummvu&qmm'ﬁmmﬁau’m
srUINeNNLinen  (Figure  1B) ’medwmﬂﬁmm%uﬁum@iiﬂu’LﬁmLLﬁﬁugTamimﬁmmﬁﬁumnmfﬂu
(endogenous ethylene) Wi wiasinalunnssufanisnetauesetefiauannteen (exogenous ethylene) Anel
(Yang uazAndy, 1990) yananElusEia AN SN Hanna i e L Lo nag udaendled
ANlutos 6 AulINIeINTALINEN mmLL“LiuLf"l@‘umm@mmmnﬁ;mmiwmmi&iﬁmfsml,mﬂﬁmﬁu WANEINAS
amuaTIEUNE 1T 20 ssrTadEes TiAiaauiniieanatatinsniia Lﬁm@’mmuxm\iL%@'m”mummﬂ
(Figure 2A) A1nuua lHINAINANINALlANNERAARRSALN1TNARDITE Sane uazANLY (2005) ma‘@@uummmuvmq
AAINNNTUAAIRBNTB9EN Ol-expansin mmmmwimm@mu UENANTNZHTIRLNENT 8 aerniTaldes Teae
NN70ARIT8IAINILILETRIHA g M 19N TLALINI Brnomeawdeiiazanald (Tss) yasHaNza it AR
szwinamnfiuine wazilen TSS szanns 6-10 13nd Taefinauzaiagis 2 ﬁgmmmmmmﬁ'lﬁﬁﬂmﬁ 8 BIALTALTEA
1A TSS Tdumnenariu (Figure 2B) uaznaninaaessanalniannasnnaeanaziduldluidmnaneaiuiunanzaog
Wug Tommy Atkin Kent 4az Ataulfo (Montalvo uazAnuE, 2007)



'

9. MeAEATinEAT 1 42 21107 3 (W) AuEEU-F1UIAN 2554 n2gutfeuTILan 31

O Untreated (g
4 HWT  (g°c) .
B Untreated (20 °c) ][. AT

—@— Untreated (8 °C) ;
—— 1wt %)

- & - Untreated (20°°C)

wn
z
S
W
s

o
~
.

T R
2 B - E

e
)
-

Chilling Injury Scores

e
—
\

(U8)
1
i
—
4
Ethylene production (ulC,H4/kg.hr)
(=]
e <

e
=)

0 3 6 9 12 15 0 3 6 9 12 15
Days of storage Days of storage

Figure 1  Chilling injury symptoms (A) and ethylene production (B) of mango fruits were treated with hot water

treatment (HWT) prior storage at 8 °C. The vertical bars are mean + S.E. of three replications
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Figure 2 Fruit firmness (A) and total soluble solids (TSS) (B) of mango fruits were treated with hot water treatment

(HWT) prior storage at 8 °C. The vertical bars are mean + S.E. of three replications
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