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Effect of Heat Treatment on Chilling Injury
of Mango cv. Choke A-nan

s1uAI7 @3szund uasely yaeiesh
Thanade Seerakaew and Danai Boonyakiat

Abstract : Effect of heat treatment on chilling injury of mango cv. Choke A-nan was studied. Mango fruits were
treated with hot air at 34 and 38 C for 24, 48 or 72 hours prior to be stored at 5'C for 10, 20 and 30 days. The results
showed that mango stored at 5°C for 30 days showed symptoms of chilling injury which were darker skin than normal,
surface pitting and more decay. Electrolyte leakage can be used to determine the severity of chilling injury. The
chilling injury mango had higher electrolyte leakage, lower level of total soluble solids, higher level of titratable acids,
lower ability in changing skin and flesh colour, higher disease incidence and lower quality of fruit than the normal ripe-
mango at 25 C. Hot air treatment at 34 C for 24 or 48 hours and at 38’ C for 24 hours prior to be stored at 5Cfor10and
20 days were able to reduce symptoms of chilling injury. However, the mango lost more weight and flesh firmness than

untreated fruit.
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Table 1 Electrolyte leakage (EL), total soluble solids (TSS), titratable acids (TA), flesh
firmness and weight loss of mango fruits treated with hot air at 34 and 38'C
for 24, 48 and 72 hours before storage at 5°C for 10, 20 and 30 days and
ripened at 25'C for 6 days.

Temperature Heat duration Storage time EL TSS TA Firmness Weight loss

) (bours)  (days) ) (brix) %) (kg) (%)

10 23.48¢" 18.28a 1.12¢ 0.36¢ 17.91¢

24 20 25.02¢ 16.65a 1.08¢ 0.38¢ 18.86¢

30 36.23¢ 14.85b 1.36¢ 0.25¢ 25.64a

10 25.02¢ 16.90¢c 1.07¢ 0.55b 16.23d

34 48 20 22.85¢ 17.65b 1.50b 0.45b 18.33¢

30 34.69¢ 16.60¢ 1.69b 0.30¢ 24.44a

, 10 30.49d 15.25d 1.81¢ 0.41b 15.66d

72 20 31.70d 14.20e 2.00b 1.04a 14.57d

30 44,23b 14.90e 2.03b 0.28¢ 24.48a

10 25.72¢ 18.45a 0.86¢ 0.33¢ 20.08¢

24 20 25.93¢ 18.40a 0.93¢ 0.34¢ 17.10d

30 39.72b 17.85b 1.63b 0.30c 27.23a

10 3049d 17.40b 091c 0.54b © 18.43c¢

38 48 20 36.96¢ 18.80a 1.38¢ 0.45b 16.10d

30 44.20b 16.10¢ 2.04b 0.25¢ 26.04a

10 37.53¢ 15.70d 1.54b 0.63b 14.84d

72 0 45.76b 15.90d 1.95b 0.25¢ 14.74d

30 53.32a 14.45¢ 2.63a 0.43b 22.76b

Untreated mango fruits 10 36.04¢ 16.95¢ 0.88¢c 0.30c 15.74d

(control) 20 43.14b 13.55¢ 1.09¢ 0.49b 17.66¢

30 60.35a 13.20e 2.63a 0.21c 19.20c

Normal-ripe mango fruits at 25 C (check) 26.97e 17.60b 1.30c 091a 9.55¢
LSD 0.05 7.18 1.55 0.62 0.18 271
CV (%) 14.35 6.58 28.68 32.89 10.11

¥ Means within column followed by different superscript are significantty different at P < 0.05

115



NIMTUNYAT 14Q2) : 111 -122 (2541)

o 4 4 4
wIdTlsAuluwanlfouann Sauteduaad

ildsawiludaudsenoy uazidieldsau

nasuaninll dldiBeduwadidonanin

A a ~ o 9 o Y 1
vSamaanudenie i liwaasenIvaiseiu

3 ¥ A o = A g I'4
ﬂl'li)ﬂﬂ"lﬂﬂ'm WQ']ﬂﬂ'ﬂulﬂU"‘lUmﬂﬂwﬂﬂul‘lfﬁﬁ

18TaeFadSuran1sa Inavesaisdian-
Taslast éqﬁﬂ'1qa§usﬁmﬁm’1’uwaﬁuﬁﬂmm
(@uV10 150 1HADINTT AN IUNUI (L Heureux
et al, 1993; Cote et al., 1993) AIUTTLNING
Ausnuwaue mmamnqn 5 aeruaLTuA
ﬂsmgﬂ pauzuasiiAuTaYIuIY 30 Ju
nmsn"l'ﬁammmsamﬂim"laﬂmqﬂﬂa 42.06
wedidud & mLmnmmmmuumﬂmmmﬂﬁﬂu
srozna1 MAVTHE I 20 uaz 10 'Ju (mswn
2) mﬁﬂm (2538) 518971UN Naaqummnm
figaungdi 0-7.5 esruzaioa fimsialvaves
mstianlns o WusuAaeAsEzAIMsEY
$rw1 Fan155 Inavesarsdianlas last fiaen
gamginm iinsdsuiasvesren Tvl-
lnila Fuiluduszneviiddgvesderty
wad midradifannudemeunazeonld
asiudhonn1dde Senlinsilnaves
a1svianlas 1aiun (L Heureux ef al,, 1993)

BBnawsadanazaninld

wavziaef 1asuAmdon 34 eam-
wadea U 24 $2Tus Aeumnfiuinu
figungd 5 mmwammﬁ UM 10 LAz 20 Tu
Sunnavoudsfiazmei1 18 1828 uas
19.65 0auUsnd deliuanaraeinySun
vosudefiazaroin1dvesnauzyiei 143y
anudou 38 seruwaiied w24 $alug
Aeumsiusnunfigamad s seruaada
10 uaz 20 Yu wiorauzian 14T unueon 38
mmwau’i‘wa vy 48 $alus Aeunis
musﬂym'qmwﬂu 5 oarraliud ﬁ‘_luswuvnm
20 $u Al inaveudftazmeir 8oy
18.45, 18.40 (A 18.80 PNUIAY MWEIAY
uanandediied Ay eadannnI suIs

. ’é‘uq dauwamﬁ‘nﬁ"lﬁ"lﬁ'ﬁ"umm%’aufiﬂumi

116

usnufiqungd 5 mmwawua WU 30 U
mJi1I‘Iﬂl‘llﬂﬂu‘iN‘Vlﬁ“'ﬁ‘IUU‘I"lﬂGI‘IEIﬂﬂ'EJ 13.20
03F VTN 1ummsmwanwmmaﬂmuﬂﬂmﬂ
umqil 25 DA saITIA uﬂimmvmumw
amwm"lmmnu 17.60 043N (157197 1)
9 McCollum et al. (1993) 51831431 s
vosudafiazarmitifveenauzainei 145y
anudou 38 ssruwaiBea (funal 24 nse 48
FaTus doumsiiusnuifigungill 5 sem-
oo duna 11 3y Tnenwauzuag
#hildsundounoumsiiusnm



woveanufeursaInaTiUmMNIveIHaNZ N I¥ AR

Table 2 Effect of temperature, heat duration and storage time on electrolyte leakage (EL),
total soluble solids (TSS), titratable acids (TA), flesh firmness and weight loss of

mango fruits.

Temperature EL TSS TA Firmness Weight loss
(" C)factor 1) %) (brix) ) (k) %)
34 30.43b" 16.77 1.52 0.45 19.79
38 37.74a 17.01 1.54 039 19.70
LSILMs 237 0.47ns 0.19ns 0.06ns 079lns
Heat duration EL TSS TA Firmness Weight loss
(hours.)(factor 2) (%) (brix) (%) (kg (%)
24 29.36¢ 18.35a 1.16¢ 0.33¢ 21.30a
48 32.40b 17.24b 1.43b 0.42b 19.93b
72 40.50a 15.07¢ 1.99a 0.50a 18.01c
LSL 2.91 0.57 0.23 0.08 1.12
Storage time(days) EL TSS TA Firmness Weight loss
(factor 3). (%) (brix) (%) (kg (%)
10 28.83c 17.00a 1.22b 047a 17.19b
20 31.37b 17.43a 1.58a 0.182a 16.62b
30 42.06a 16.23b 1.78a 0.30b 25.43a
LSD 2.91 0.57 0.23 0.08 1.12
factor 1 * ns ns ns ns
factor 2 * * * * *
factor 3 * * * * *
Ix2 * ns ns ns ns
1x3 ns ns ns * ns
2x3 ns ns * ns ns
1x2x3 ns ns ns * ns
CV(%) 14.73 2.80 25.31 32.39 9.79

¥ Means within column followed by different superscript are significantly different at P<0.05

*= significantly (P<0.05)

ns= not significantly difference(P<0.05)
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