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Effect of heat treatment on thermal properties in

mango fruit cv. Nam Dok Mai Si Thong during storage
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Research Title: Effect of heat treatment on thermal properties in mango fruit cv
Nam Dok Mai Si Thong during storage
Researcher:  Dr. Rachit Suwapanich

Faculty: Agro-Industry Department: -

ABSTRACT

The mango were stored at 5°C (chilling temperature) at 13°C (critical temperature)
for 0, 5, 10, 15;-20 and 25 days, and 25°C (ripening temperature) for 0, 2, 4, 6 and 8 days.
Chilling score, electrolyte leakage, respiration, chemical composition and thermal
properties were determined both in the peel and the flesh. Mangoes stored at 5°C
developed more CI symptoms than those stored at 13°C. There were ripening process in
mango fruit which stored at 13 and 25°C. There are relationship between thermal
properties and chilling injury in mango fruit. We can use thermal conductmty to predict
chilling injury in mango

Keywords : Mangifera indica L., Mango cv. Nam Dok Mai Si Thong, Thermal properties, Heat treatment
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2. Mmsinnusou (Mohsenin, 1980; Rahman, 1995; Dincer, 1997)
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15199 1. matlamsdaginisthanedey (Dincer, 1997)

steadv stats unsteady stats
steady state longitudinal heaf flow method - fitch technique Imeheat
guarded hot plate technique source technique plane heat

source technique  statistical

- ASTM standards (C- 518, C-236 and C- | modeling technique frequency
response technique packed bed
231) analysis technique ]

steady state radial heat fiow method -
cylinder without end guards - cvlinder with
end guards - sphere with central heating
source - concentric cvlinder comparative
technique steady state heat of vaporization
mathod
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v o d 1 ° LY v
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AmsinnuiouvesmsuIgns wu Ty Wsaemin edmualdidumnild mu

k = 46.0 (iio) (Sweat, 1975)
k = 50.0 (o) (Backstrom and Emblik, 1965 cited in Dincer, 1997)
k = 180 (lwiu)  (Backstrom and Emblik, 1965 cited in Dincer, 1997)

'
=

ﬁm?ummsﬁﬁﬁynﬂuaaﬁﬂsznawﬁnﬂzuﬁnmsw%’mmm‘imm‘nNﬂiﬁmmaﬂ%’ nldi
wsmmsihnnueuiisduuvaumsmiousumanudousurng wy

k = 0.26+0.34 x,, (Backstrom and Emblik, 1965 cited in Dincer, 1997)

k = 0.056+0.57x,, (Bowman, 1970 cited in Lamb, 1976)
k = 0.081+0.568x,, (Bowman, 1970 cited in Lamb, 1976)
k

= 0.140+0.42x (ﬁma"lff) (Kolarov and Gromov, 1973 cited in Lamb, 1976)

a

4 o R a A 4 d 4 y & a <
et I ldsgampimieyadonideiinhatiy  luaunsnisvzindnaves QUM Rl
Tagnssmon qaingil ( 7') uazsrenmdaaomwesgamnil ( 7) 1luaumsdae msizmmsi
o o o w o a ) o '
anufouveaulsiuihuusnidanostugamgil ( Sweat, 1994) dmsuomTINar TAsdIL
' o a a a = 1 c =
nyj wazomslugdveandmarssiin aunsofara vosesddsznoumaunil wu 1 Tsiy
o " v Y = [ ) o ' o v
Tuifu miTulemse wazdld Tasfinsviann  aumsdmsumainsiinn ousoiwnims
(3 @ ' Ao Y Y a @ Ay @
matnneAilsznoudinan wonmiinne 1@ lndifoaduaiii ldoinmsialaoasa

(Dominguez et al., 1974; Choi and Okos, 1983; Sweat , 1994)

3. ANUHUMUY (Mohsenin, 1980; Rahman, 1995)
] s o 4 wva { o o o 0
AU (density; p) iWunil lumiameneniwilinnwdvguazii l) 9w
Tunany 9 nszuaums anumuuniv Aedasdiveanadeysinasiinieiy kg/m*luseuy I

uaz b/t Tuszuudangy

| =) d' o w v 1
ANuMUMiuTinatewiia idiey 1
o < 1 [ 4'! A o o o n’: a d' 9
1) Bulk density ugadannumunniuvesiagiloussyniodesds dniu USuasild
° = = a ] 1 d' a 4’ v o ' ' < 9 d:’
AnuesudTiNAsve e sslifedunnmsussedae Medrugu wia 412 Twaniy 7
% aAululala Sanuvuiwiiy 47 /3 .

2)  Apparent density uanIdImIANUMUNLIUYDITTg AR MBI aTiogme Ty

131030
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t L] . . e o) wva { o 1
MNsUNTANNS o (thermal diffusivity; &) Auauidmennudousisiuineinm

amefoudum mnshanudon uazanumuiniy Sywuaumsdy

3
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Riedel’s correlation (Riedel, 1969 cited in Dincer, 1997)

a=0.88x1077 + (a,, — 0.88 x 10™")x,, (Riedel, 1969 cited in Dincer, 1977)

= 1
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Martens (1980) ldfinwwaveatit Tulsau lughy 13 v lemsauazqaimgiidon nsuws
9 1 a =) .i’ [ o v ale R v 3/
ATWTOUTN M WugungiltasySinamruduiuildensnfitnadening uwsaudoy

A UMS

= [0.057363x,, + 0.000288(T +273)] X 10~% (Martens, 1980)
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5)
6)
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Data Storage Off

Equilibrate at 0.0°C

Modulate +1.0°C ever 60 seconds
Isothermal for 5.00 mins

Data Storage On

Ramp 2.00°C/min to 100.00°C

End of method

TasinTed DSC
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1) Data storage OFF

2) Equilibrate at 30°C

3) Modulate +0.5°C every 80 seconds
4) Data storage ON

5) Isothermal for 20 minutes

6) Data storage OFF

7) Equilibrate at 30°C

8) Modulate +£0.5°C every 80 seconds
9) Data storage ON

10) Isothermal for 20 minutes
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fumaimsthanuieuvewzainfigavgil 28 °C Taslidunounisfiuau fadl
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k 0= 8LC?
CpmdzP

= __ sample length (mm)

= apparent heat capacity (mJ/°C)
= specific heat capacity (J/g°C)
= thick specimen mass (mg)

= thick specimen diameter (mm)

T R RO O T
|

= period of measurement (sec)
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amsth Wiwesmssdnlas ladianue

Uszivmsfaoimsayunun (njuwry  index)
a a 4 o o 9 o dy
ﬂia‘fliluﬂﬁlﬂﬂf‘ﬂﬂ'ﬁﬁZW"luﬁuTJ Iﬂﬂﬂ'l'iW"I]'Iiﬂ!'ﬁ)'lﬂﬁﬂﬂmzﬂi'lﬂg] uaﬂﬂﬂzuuumu
0 = no pitting or no injured
1 = slight injured (a few scattered injury)
2 = moderately injured covering up to 30% of the fruit surface
3 = severely injured or pitting (extensive injured covering > 30 %

of the fruit surface.

3
ua:ﬁmmm'snﬁﬂmmsazﬁ’mHun%manmma”lﬂﬁ

54 (injury level) X (number of fruit)
‘ Total number of fruit

Injury index =
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avdadanmsmelavewnauziieluanmila TaoldinTeq Head space analyzer
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Specific heat of mango peel

31%

Cp (kJ/kg K)
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Days after storage
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