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Effect of Heat Treatment on Reduction of

Chilling Injury of Tomato
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Abstract : Effect of temperatutes on chilling injury of tomato during storage at 0, 3, 6 and 10 °C were studied.
The results showed that the tomato fruits stored at 0 °C for 14 days had the most serious chilling injury symptoms.
These symptoms included surface pitting and water soaking. The electrolyte leakage of these tomato fruit was 75.93%,
the weight loss was 0.40% and the soluble solids content were increased from 3.66 to 5.40%, but these changes had
no effect on the level of vitamin C content.

Tomato fruits were dipped in water at 38, 42 and 45°C for 5, 10 and 20 minutes and were stored at 0 °C
for 12 days. It was found that dipping in water at 42 °C for 10 minutes could reduce the chilling injury of the fruits.
The electrolyte leakage and the loss of vitamin C were also reduced. The weight loss was 0.34% and there were no effect

on titratable acidity and soluble solids content.
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A comparison between tomato fruits that were not dipped in hot water and the fruits that were dipped in water at 42 °C
for 10 minutes before minimally processed as fresh-cut tomatoes were done. After these processes, the fresh-cut fruits
were stored at 10 °C for 10 days. The results showed that the treated fresh-cut tomatoes could reduce the chilling
injury symptoms. The electrolyte leakage were 55.54 and 41.10%, the titratable acidity were 0.38 and 0.34% as citric
acid and the vitamin C content were 8.84 and 9.84 mg/100g for the undipped and dipped fruits, respectively but there

were no effect on the skin color change, the content of soluble solids and the weight loss.

UNdnede : mirnravesgavgiidomIfaeMIaz iU veIRaNzdema Tastimauzdomanuiy
%ﬂmﬁqmmﬁ 0,3, 6 way 10 sruraFea wut nanzdama Sufusnifigavgl o aseuradnd 1w 14
S wanseImsazimuIniiga fe amsgudvesiiaie uazsh Tyt lwavesesdidnlag lod
75.93% ngl,?rmfmﬁﬂ 0.40% wazalSinaveudafiazmoi 1dmutuan 3.66 fu 5.40% ud lifiaselTine
FaA U LﬁaﬁwamL%mﬁmwﬂuﬁyﬁqmmﬁ 38, 42 LAy 45 DIFIATEE 11U 5, 10 uag 20 W1H newtih 1
Lﬁu%”ﬂmﬁqmmﬁ 0 BIFLAITE WK 12 1 Hals1ng D m'iwﬂmfwﬁqmmﬁ 42 pamalod W1 10 W19
aunnaannsaztunuvetranzems datga lnelimasa lvavesensdidinlnslad 42.42% Talfune
Siudanasndedududesiinn unzgadaimin 034% ud lifnadedSinansanmuad laman1duas
USinmveudeiazaenilg
denfoudounauzdemai 118 7uanudeusui idsuanudouTaomsuslnhileanmgl 42 e
ey v 10w il lva wazRusnfinnmgl 10 esenvaidon Wi 10 Yu wuh wauzidemsdi 16
sunmidauseutuiuaatomsast i aans Smsi inavesrsdidnlas ladivhiu 5554 Lez 41.10% 3
USnmnsariavuaii lnnsa 1§ iy 0.38 uaz 034% Tugilnsadasn uazdlsuedniludvinny 8.84 taz 9.84

a W Y oy a o w o1 ' = aa a 2 o 3 4
AaNTN/100 NTNHINUNTA AINRIAY Lm”lmJrmm’e)mmJaﬁJumeﬁm ﬂiiﬂﬂﬁl'ﬁ]ﬂlﬁ]ﬂﬂﬁ$a18u11ﬂ LaynN19

2 o . 2
Index words : M3 iFanuiou emsasiunuy Maduine vxdema Uz amARuF
MITAMINGIMaduien

heat treatment, chilling injury, storage, tomato, fresh-cut tomato, postharvest handling

Y
A msualsgiisnua ualmsmnsilgn 2543 S
6,800 15 anyninandnTIn 236,000 AU Ha-
wziWoune Wuflvdnfiliaowddgme  waamde 3,806 Alansudels Flinandafivgs

o :§ [t =y =) 4? =8 d’ ~ =3 d'
Lﬁﬁ‘lelgﬂfﬂallﬂﬁﬂﬁgmﬁhl‘ﬂﬂ FIUMIHAALAZYS 1A YU WA, 2541 ‘Ir’INﬁG]iI%LGU’E’JW]ﬁLWE]ﬂﬁLL‘ﬂﬁ-

[

T
a/

¥y ' ' v
funalszma  Taeliufionzlgnuedommite gufldifies 175000 @u wawdamaes 3,182

38



Alansuaa'ls (ﬂﬁ“’VISNLﬂ‘Hﬁimeﬁﬂﬂsm 2545)
Sauld i udeamsuedameniuiiuay
agan Ne@eamatiouns lnnlugiwade uaz
m"lﬂuﬂﬁﬂyﬂuwa@ﬂmmmmsﬂmﬂmqq 11
goduzioma iuzdomanaziuzdome
oty

ez omafEuArE) wendd
ﬂﬁmmmmﬂu'lﬂ i ldve liviue m@mﬂ”lﬂiu
ERGAG ﬂquumimmﬂmﬂmumlmmmu flay
wﬂwNammmyﬁmﬂmﬂﬂmm flo1gnsg
Sl lduudu madusneauzsdemei
gangiidr WudsfidlszAnTamundinis
(188, 2536) !f!j@Qmﬂqmﬁgﬁﬁ'ﬁhﬂﬁﬂﬂizﬂﬁu
MIUMVBATY LazyzasMIdunTIZensau
Femlaunsadaogmaduinmnd (@i,
2540) ﬁﬂxzawwa"lﬁwmwﬁﬂﬁmﬂﬁﬁ@ﬂﬂﬁéﬁ?u
¢ mammﬂm"lmamwﬂnm uagangadon
wamwmwaum Falnazdni 12-15 o
Gl Lmlumaﬂﬁmqmwgum Aenane Wina
sunsela lagmneiunaana luwadoueuia
mmﬁﬁﬂﬂﬂﬁﬁﬁﬂﬂiw 21015 AN IUNUI
(chilling injury) T 18 @3k, 2538) Fawauzido-
mavaflunalfyidanilfisoutonooinis
FLIUNUT Lﬁmﬁui’ﬂmﬁqmmﬁﬁmdw 7-12
DI UALT O w@mmﬁ'amﬁ%zuﬁﬂaﬁnmiﬁ@‘ﬂﬂﬁ
fifn 1w Tafelnd fann i meludiiann
Aiulnd Tndunin uasinzsoulaRodes
Alternaria sp. (ﬂffﬁl 2540) Lﬂumm‘h Wnams
ﬁmmﬂwamﬂmmﬁmimmﬂﬂnmzmwﬂmmw

gty mnensnin s doma s ou-
uﬁm'aawmiﬁmn}mmmmm@mmummﬂ'lﬁ
aemmundindy vieamsszasmsHaLn
amsaziumuld i lansodusam

wavedamsldnnudeudenisanoinsasiiunn VeI loma

= Sld' =) o' ‘i T A
NZW@LWP&TIWQQLWQN@H WMovzaaNITHUTOUDI
HAAKD 1A (Wang, 1993)

¢ s
gilnsalnazIsnms

SaTugivy : uvlomaufiaad 5302 Breaker
11 wavesgamgiideomanziy
HHIVBINANZBINA

maLmumﬁma@mwamumm i 4
A3TIAT uARZNITUITI 3 1) a2 6 WA Feiingsn
33mananosdedeliide gamgi lumsify
S WaNsUamA 4 5ea1) A0 0, 3, 6 Lag 10 BIAN
iy e ,

335 Wwangdomaudahnin 1da
usrlume vy Audreududidunaradnna-
hl?lﬁﬁj]a@ll‘iﬁ Feimauzioma 6 wafiam‘fam@
Wiowmiindszana 480 a%u e Uiy
Smfigainai 0,3, 6 1Az 10 esrsaIFod T2uz
palumsAusae i 2 ﬁﬂmﬁ;dmﬁaaénaeﬂ
WIATIVdRUAMIMYN 2 Tu Al Ao Magyde
Wi ms¥alvavesans Sdnlaslad 1U5ue
voadefaraenild USinmnsailansa’ld
USinadandiud menldewalasdin wazns
LARNDINTATTNUNUT (ALUUY 1-5)

Msnaaadi 1

MNABET 2 HAYOIQAHYNInBN15aABIN 13
avinunNIveIHaNZ YDA
TUHUMTNARD UL 3x3 Ylavesanlu
dueruysel W 3 cm av 6 wa TedeRdnuil 2
lade Ao
fduit 1 Ao szeznailgTuaiwdon
0 5, 10 1Az 20 WA

39



NINIAHAT 19(1): 37 - 45 (2546)

Toduh 2 Ao szAUAINTOU 3 T2A AD

38, 42 LAY 45 o9A s aLHu e
Y 3

B3 hweemanunihiigumngl

38, 42 uaz 45 esrnadod dunat s, 10 uag 20
~ g Y Y 1A d a

i ussglumalvly Huarsunuduwaradn
& A =Y o 3 o <3 @ B
Twdlafianaelsa vndwhldinudaua
ganni 0 pIrAITYE TUNNNAMINAAD L)
RuafuMIneassi 1

= 1~ = v v
msnaadn 3 WSsumsuraveanslianudeu
funaNZITRINARDAAA I NYBINA
NVRINATUTY
3
PELHUMTNABOWDY T-test 91 3 H1e)
& Aaa @ n °
8y 6 W Wmﬁmﬁmaaﬁmﬂa‘lﬂuﬂ@ 1 Ma
Wgsuamﬁmuﬂuummmwm 42 DRIy o e
W 10 i edamiudud
Uszanm 0.5 wudwes i ldussyumaTly Fu
9 (=" o = a o o
arowpiudunaraanInd ianas lse Hims
~ = ~ [ = d' ) ¢t
FnlSoufeudurans@oman b ldrua -
1 3
Fou Tamiwavz@omauiususuainang
winlszanm 0.5 wudwasih liussgTuoa Tuly

Y Y (=S a = =Y o =<
Audrounudauwadannd lilanaolss &9

ﬁwamﬁmjﬁﬁ 6 WA AOVIIINIA WTe1TEIY 480
sy onfildusnfigungi 10 e
ciatiea 1Wuszezial 10 Ju Tufinka-
MIneae UM NAGEH 1

= d
HANTINA[dILAT IV 1IN

msnaaedi 1 HavRIgaIaTinee IMaziY
WU VBIHAN VBN
1NN MU Havedemafifiy
Shenfigunnll 0 psruwaifoa uaaseINs
detunuy wazmssainavesansodnlas-
adinniiganaonszoymafusne s 1
wag A58 2) Tuvefimadusnmauzio-
mﬁﬁ'qamgﬁ 3.6 uag 10 persastod IS
uaageINs Az Aunu ez navesas
Sidnlnsladlndifvedn FemsBusnyna
3 LGU@mﬁwamwﬂmmmu‘lﬂmlwmmiﬁa‘lwa
voeenssidnTngladidisiy diosndaeims
dzfmmun niefamsqniiAaynfuazui-
@o'lade ({50 waz arfy, 2535) wae siinam e
miﬁmmﬂumuﬂ uazdSunmveadafiazat
1Ay weliSinadeSinasaiius

Table 1 Electrolyte leakage of tomato fruits stored at 0, 3, 6 and 10 °C for 14 days.

storage temp. electrolyte leakage (%)

(°0) storage time (days)
0 2 4 6 8 10 12 14

0 41.35 51.74 57.51a 58.46 a 61.70 a 68.95a 73.00a 75.93

3 41.35 4595 49.52b 5523ab 57.69ab 61.72ab 68.26ab 77.10

6 41.35 4230 43.08¢ 48.45b 51.25b 58.23 b 64.12b 70.85

10 41.35 4304 47.87bc 52.43ab 5791ab 57.99b 67.77ab 75.56
LSD 0.05 ' - 9.45 5.38 7.59 8.76 7.27 6.24 16.73
C.V.(%) - 2.82 2.64 227 2.22 2.07 1.64 2.03

Different letters in the same columm denote significant differences at P = 0.05.
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Table 2 Chilling injury symptom of tomato fruits stored at 0, 3, 6 and 10 °C for 14 days.

storage temp.

chilling injury symptom

(°0) storage time (days)
0 2 4 6 8 10 12 14

0 1.00 100 122a 133a 144 a 2.00a 244 a 278 a

3 1.00 1.00 1.00b l 1.00 b 1.22ab 1.33b 1.56 b 2.00b

6 .00 1.00 1.00b 1.00b 1.00 b 1.44Db 1.56b 1.89b

10 1.00 1.00 1.00b 1.00Db 1.00b 1.22b 1.33b 144 ¢
LSD 0.05 - - 0.18 0.31 0.26 0.40 0.32 0.44
C.V.(%) - - 18.26 22.61 21.83 21.61 21.36 19.48

Different letters in the same column denote significant differences at P = 0.05.

1 = none, 2 = slight, 3 = moderate, 4 = severe, 5 = very severe
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Table 3 Electrolyte leakage of tomato fruits dipped in water at 38, 42 and 45 °C for 5, 10 and
20 minutes and stored at 0 °C for 12 days.
method electrolyte leakage (©6)
storage time (days)
0 2 4 6 8 10 12

Factor 1

5 minutes 39.15 3997 41.08 42.68 44.19 54.04a 57.80a
10 minutes 3511  36.99 41.75 43.31 45.06 47.11b  49.85Db
20 minutes 36.55  40.94 43.37 44.32 45.61 49.25 ab 53.46 ab
Factor 2
38 °C 38.00 38.54 42.09 42.75b 4398b 52.19a 5631a
42 °C 3482 37.59 39.52 40.31b 42.30b 46.22b 48.70Db
45 °C 36.83 41.76 44.59 47.26a 48.58a 51.98ab 56.12ab
Factor 1 ns ns ns ns ns * *
Factor 2 ns ns ns * * * *
Factor 1x2 ns ns ns ns ns * ns
CV{(%) 2.64 2.59 12.59 2.33 2.19 221 2.33

Ditferent letters in the same column denote significant differences at P = 0.05.

* = significant, ns = non-significant
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Table 4 Chilling injury symptom of tomato fruits dipped in water at 38, 42 and 45 °C for 5, 10

and 20 minutes and stored at 0 °C for 12 days.

method chilling injury symptom
storage time (days)
0 2 4 ] 8 10 12

Factor 1

5 minutes 1.00 1.00 1.33 1.67 a 1.89 244a 2.89a
19 minutes 1.00 1.00 1.11 1.11b 1.67 1.89b 2.33b
20 minutes 1.00 1.00 1.00 1.33ab  1.78 200ab 2.89a
Factor 2
38°C 1.00 1.09 1.33 1.78 a 211a 233a 3.00 a
42°C 1.00 1.00 1.11 1.11b 1.44b 1.78 b 233b
45°C 1.00 1.00 1.09 1.33b 1.78ab 2.22ab 2.78 ab
Factor 1 ns ns ns ¥ ns * *
Factor 2 ns ns ns * * * *
Factor 1 x2 ns ns ns * ns * *
CV(%) - - 22,99 22.06 17.56 14.79 11.94

Different letters in the same column denote significant differences at P = 0.05,

* = significant, ns = non-significant

1 = nomne, 2 = slight, 3 = moderate, 4 = severe, 5 = very severe
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Table 6 Chilling injury symptom of fresh-cut tomatoes stored at 10 °C for 10 days.

chilling injury symptom
method storage time (days)

0 2 4 6 8 10
not dipped in water 1.00 1.33 2222 2.78 a 3.67a 4.55a
dipped in water at 42°C 1.00 1.00 1.44b 2.00b 2.55b 3.00b
for 10 minutes

2-Tail Sig - 0.081 0.014 0.013 0.000 0.000

Different letters in the same column denote significant differences at P = 0.05.

2-Tail Sig < 0.05 = significant

1 = none, 2 = slight, 3 = moderate, 4 = severe, 5 = very severe
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