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Effect of Harvesting Stages on Chilling Injury Incidence of Mango Fruit cv Nam Dok Mai No. 4
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Abstract

Low temperature storage is a practical treatment for extending the shelf-life of mango fruits. However,
mango is a tropical fruit and highly susceptible to chilling injury. Harvesting stage is a factor affecting chilling
injury of fresh produces. The objective of this study was to determine the effect of harvesting stage on the
changes of tissues and cells of chilling injured mango fruits cv. Nam Dok Mai No. 4 in Chiang Mai province area
where the fruits are harvested between 110-120 days after full bloomed (DFB). Group A fruits (110 DFB) and
group B fruits (120 DFB) were stored at 5 and 8°C. Fruits were sampled once a week and divided into 2 groups.
The first group was immediately investigated after storage and the second group was kept at 25°C further for 1
week. Results showed that chilling injury had been found on group A mangoes stored at both temperatures and
group B mango stored at 5°C since 3 weeks after storage. The symptoms were peel pitting, peel browning and
water soaking. Abnormal ripening and disease incidence occurred on both groups when stored at 5°C. Cell death
in flesh of group A mangoes was found after stored at 5°C for 2 weeks and 8°C for 3 weeks, but not found in
group B mangoes. Electrolyte leakage from peel and flesh of group A mangoes stored at 5°C increased and was
highest at week three, whereas group B was almost stable. Therefore in the present study, harvesting stage and
storage temperature affected the chilling injury sensitivity of the fruits but not the symptoms.
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Figure 1.
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Anatomical changes of (a) pitting area on mango peel, (b) browning spot, (c) live and intact cells from

control mango flesh tissue and (d) dead but intact cells from chilling injured tissue of group A mango
flesh after stored for 3 weeks.
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Figure 2. Changes of %EL from peel and flesh of mango group A and group B stored at (a) 5°C and 8°C for
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Figure 3. Changes of MDA content from peel and flesh of mango group A and group B stored at (a) 5°C and

8°C for 4 weeks



156 ppYedsse 7 46 a17u# 3/1 (MiAw) Fuge-5u91AN 2558 9. INgAARFINEAT

Aansaiua

qmmﬁfﬁ'ﬁ‘ﬁmmmmﬁwﬁ*‘uLﬁuﬁ*ﬂmu:mq%j TAa 12-13°C usinanzanediufinnszuaunnsgnasuinanig
fusnn nndesmstinengmafuinm iy asfeaillfuinnmiignmgisnas Gwansanadllldie 5°C
(Kumpoun and Uthaibutra, 2010) L‘fimmnwmaLﬂumiﬂlﬁm%‘@ﬁaﬁmﬁmmmmﬁmumwwﬂ@muﬂﬁﬁiﬁumi
Ausneeniuvll wazengresdanadeiinaseangmsfuneuazniafinenisasinumng leuauziteiiflengun
mmymmm‘lumamua‘ﬂmmumﬂmmmﬂu@ﬂ uanLAzAnlafaaNsasinuuaINNILagn (Bender et al.,
2000) ELLLﬂ’]?'V]mﬂ'ﬂﬂlﬂ‘ﬁNZWQ,JJ’NW]_IV]@?;IELH?W‘F_IWLLH@L'Wlll@’m 110 uaz 120 Fu udsnenunu ulifenmnd 5 uaz 8°C
LW@ﬂﬂmmmmwmmﬁ@wmmmimmmmmvmuumq nanzateny 110 Sufliusnnliveresgnmni eanis
axfumunaldun Wlengus waed wazdnani daunanzsiasens 120 fusswudnsnizadnetudeiuifigumgd
5°C i Lsﬁ@ﬁu?mmﬁ@iﬂﬁmﬁmmmmmamg 110 Suffefing Evans blue Aausiiuinenld 2 &ulasi uaneind
namuresadRntuarAuaatensandnandansldludle Wi 3 nsmetesmaddedmaltilededume
%EL veuifeRamfnnnnin %EL inldanideraulden Lfllfrﬂﬁﬁﬂﬂﬂ@1ﬂﬂ’1§‘LﬁU§ﬂH’]ﬁJ5ﬂNLﬁmmm‘a‘zﬁﬂamﬂﬂa
WRenfidden drenhuasuhFuedmnge wasinsery 120 Aulinunismuretadidnoutelndindaudia
uzslnsainafisdtnnaiidenuazyuiaag %ﬁﬁﬁm@‘ﬁLﬁm%wﬁmmmﬂu‘ﬂm zﬁ'quﬁﬂﬁmV%ﬁfﬁﬁﬁﬁLﬁﬂmmmﬂum
arafimnnisuhide uazenalildenmsaziimng dawifiann MDA SouamaiesziuAnuAaeeadetuad
sEmiam AL T AN g A uA LA 2 uazLfEnns EL Miadlugas 3 ’ﬂ‘ﬂ@’mLLiﬂLL@uﬂ‘ﬂuﬂNﬂ\WlM@Q@’m

A

uu”l,mm@mﬂ@mﬂummm”mwmqmmemﬂ ‘Vl\‘lu’ﬂ"]‘?]Lﬂﬂ')‘ﬂ’ﬂﬂﬂllﬂ?“"]_l']uﬂ’]?@ﬂLL@“’ﬂ’]?Lﬂ’ﬂNﬂﬂ’]W‘ﬂ@\‘iLsﬁ@@ finng
ANERNNTAS @N[ﬂl’]\‘i"] 34Lﬂ@@umﬂmﬂum@mm@mﬂmmmm“m@uma‘m”memM@mmumnm”mummnim
L‘]]‘Lmu A1AEIHA T MDA Nﬂ?NWMLWN?ILL N@NVNQ\‘ILﬂULﬂﬂQ@’]H 120 'JLLNﬂ’]ﬁ‘[ﬂ@‘l_l@u’ﬂ\?m@@muﬂﬂmﬁu@ﬂﬂqqﬂﬂﬂwﬂ'}ﬂ‘w
Lﬂ‘ULZLI'rJ’ﬂ’]EIq 110 qum@Lummﬂummmmg@mmmmLL@:‘]J?‘mmmmmmumﬂuvﬁmLuﬂﬂm\mu m@@‘ﬂﬂ\ﬂuﬂm@
1 o IS @ 3 ! di I o @ [P d’l 1 alld
HANTNINDNE 120 9 N‘]E‘N’]EMLNWLLﬂQiuLﬁﬁ@@NWﬂﬂqqLﬁJ’rﬂL‘LE“EI‘LILV]?;I‘l_Iﬂ‘l_I‘]E‘N’]‘EMLﬁJﬂLLﬂQiuLﬁﬁ@@ﬂﬂ\‘iLu’ﬂﬁJtN’)\‘Wm’r]’]?;lq

110 Ju Teanadanalinanlalunsreuauassriagun) R vedtadanaq

a9
a‘:mlﬁuLﬁlmLL@:qmmmumﬂﬁuﬁ*ﬂmﬁmﬁiﬂmm"[qlumilﬁrﬂmmm:ﬁmm’mmmmqﬁqmﬂﬂvl,ﬁmm"’
4 uilifuasednuniAnUnfaine nsazinumneiiiny LL@ﬂuﬂ’]iﬁﬂH’lﬁ%ﬁ‘ﬁm@uzﬂm@’]ﬂ 120 Jugunsaiiy
s 13 lignungd 8°C lunan 4 dUasilngliuanennisazinuming

ANUBLIAM
nddeilafunsatuayuddaandumelianueanemans Teudssnins 2557 uazaeveunmuanitiu
ARzmatulatindanisiunes suangdadesluinativayuan ldanalunisiaueusanu

LANATAN9RY

BIRINT LARANS. 2537. mmﬁuﬁuﬁ%wdwmm?ﬂummuLL@:mwﬁginhmm@u:mqﬁuﬁﬁmﬂﬂiﬁ. AnentinusiFeyeynin.
ANINLNAUNHATANARAT. 80 TN,

Weyangd Saudiung, Anaung a39dung, 1Usn9fnes nauies uaz Asnus dastyiand. 2548 mm@qqmmﬁﬁw&i@@mmwmuﬁu?ﬂmmm\i
WugrhaenldfEnes. nistlszgaAmnisiaaen wim a5 5. o1 Tausoaimesifionts nen. 1013, 26-20 e 2548,

1@n901 laeinsd. 2547, mmLLmnﬁmmm"}ﬁwmLLﬂz@mmWﬂJ@NN@mmqﬁufﬁwm@ﬂmumﬁﬂm@ﬂiﬁﬁwm?wdNmﬂﬁmvﬂm.
IngnfinusilFryyn. a19iaou, aAneNaENERIAans, Ngamne. 155 uti.

Bender, R.J., J.K. Brecht, S..A. Sargent and D.J. Huber. 2000. Low temperature controlled atmosphere storage for tree-ripe mangoes
(Mangifera indica L.). Acta Horticulturae 509: 447-458.

Campus, P.S., Q.V. Virginia, J. Ramalho and M.A. Nunes. 2003. Electrolyte leakage and lipid degradation account for cold sensitivity
in leaves of Coffea sp. plants. Plant Physiology 160 : 283-92.

Kumpoun, W. and J. Uthaibutra. 2010. Storage life extension of exported; Nam Dok Mai’ mango by refrigerated modified atmosphere
packing. Acta Horticulturae 876: 221-226.

Velikova, V., |. Yordanov and A. Edreva. 2000. Oxidative stress and some antioxidant systems in acid rain-treated bean plants:

protective role of exogenous polyamines. Plant Science 151 : 59-66.



	ศิโรรัตน์ เตชะแก้วP0F P จุฑามาศ จินดาหลวงP1P วิลาวัลย์ คำปวนP1F P และ อุษาวดี ชนสุตP1P,P2F
	Sirorat Taechakaew, Juthamas Jindaluang, Wilawan Kumpoun and Usawadee Chanasut
	Abstract
	บทคัดย่อ
	คำนำ
	อุปกรณ์และวิธีการ
	ผล
	Figure 1. Anatomical changes of (a) pitting area on mango peel, (b) browning spot, (c) live and intact cells from control mango flesh tissue and (d) dead but intact cells from chilling injured tissue of group A mango flesh after stored for 3 weeks.
	Figure 2.  Changes of %EL from peel and flesh of mango group A and group B stored at (a) 5(C and 8(C for  4 weeks
	Figure 3.  Changes of MDA content from peel and flesh of mango group  A and group B stored at (a) 5(C and 8(C for 4 weeks
	วิจารณ์ผล
	สรุป
	คำขอบคุณ
	เอกสารอ้างอิง

