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Shelf Life Extension of Fresh Longan Fruit by Hydrochloric Acid for

Replacing Sulfur Dioxide Gas Fumigation
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ABSTRACT

Studies on the efficacy of hydrochloric acid (HCI) on prolonging storage life of
fresh longan fruits as an alternative to sulfur dioxide (SOQ) fumigation were evaluated.
Three experiments were conducted at the laboratory of Chiang Mai Office of Agricultural
and Development Region 1 at Chiang Mai province during November, 2008 - January,
2009. The first experiment was to compare dipping longan fruit with panicle attached and
washing longan fruit with tap water for 1 min prior dipping in 1.5 N HCI for 20 min and air
dried comparing to SO2 usage and untreated fruit. The experiment design was CRD with
4 replications. It was found that treatment with 1.5 N HCI as well as SO2 inhibited pericarp
browning for 20 day period at ambient temperature storage. The second experiment was
to compare dipping longan fruit without panicle attached in HCI at concentration of 1.0
and 1.5 N with SO2 and untreated fruit. The experiment design was CRD with 4
replications. The result revealed that treatment with 1.5 N HCI {pH 0.21) showed the
optimum concentration to be used for bleaching fruit skin, decreasing pericarp pH and
reducing fruit decay more than those treated with 1.0 N HCI (pH 0.39) during storage at
31°C with 85% RH for 32 days. For the third experimental model was a 4 x 2 factorial in
CRD design with 3 replications comprising 4 levels of treatments: dipping the fruits in 1.5
N HCI for 20 min drained and a subsequent with or without rinsing with tap water; SOZ;

and untreated fruit, Treated fruits were kept in 2 levels of storage condition in foam tray
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with or without wrapped with 11 m thick
PVC film. The fruits were stored at 31 °C
with 85% RH and a subsequent chilling
injury (Cl) test at ambient conditions for
24 hours prior to quality evaluation. The
result indicated that the fruits without
plastic wrapped significantly delayed fruit
decay but increased weight loss in
comparison with the wrapped fruits. The
untreated fruits without plastic wrapped
rapidly completed Cl by 8 days whereas
the untreated fruits without plastic wrapped
were 30 days. The delay in Cl for fruits
treated with HCI and SO2 was at least 60
days. The application of HCI and a
subsequent rinse with tap water without
plastic wrapped had the best treatment
for replacing SO2 usage to control Cl, fruit
decay and delay pulp quality loss during
storage compared with the other

treatments.
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Table 1. Efficacy of HCl| as a bleaching agent on pericarp browning, weight loss and

disease incidence of fresh longan fruits after day 20™ and stored at 25+2°C

Treatment Browning index” Weight loss (%) Disease incidence (%)
SO, 256 £ 068 b 2447 * 357 33751223 b
Untreated fruit 500 £000 a 3163 £ 3.38 100.00 £ 0.00 a
1.5 N HCI for 20 min 269042 b 2510 £ 992 3824 + 1338 b

Means in the same column followed by a common letter are not significant different at

the 5 % level by LSD.

Browning index: 1 = no browning (excellent quality), 2 = slight browning, 3 =< 25%

browning, 4 = 25-50% browning and 5 = > 50% browning (poor quality)
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Table 2. Efficacy of HCI as a bleaching agent on pericarp (thickness 0.65 mm) browning
parameters of fresh longan fruits after day 32" stored at 31°C, 85% RH and a

subsequent chilling injury test at room temperature for 24 hours

Pericarp Browning Weight loss Disease Pericarp colours
Treatment pH
pH index (%) Incidence (%) L* c* he
802 - 443" a 115d 136 00b 6166a 2780a 7383a
Control - 550 b 500 a 129 100.0 a 5330c 1688c 6272¢
1.0 N HCI 0.39 367 c 295 b 129 00b 5892 ¢ 2452b 6549c¢
1.5 N HCI 0.21 332d 161 ¢c 138 00b 6003 b 2608ab 67320b

Means in the same column followed by a common letter are not significant different at
the 5 % level by LSD.

Browning index: 1 = no browning (excellent quality), 2 = slight browning, 3 = < 25%
browning, 4 = 25-50% browning and 5 = > 50% browning (poor quality)

pH = solution pH, L* = lightness, C* = chroma, h” = hue angle
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Table 3. Effects of HCI treatments and plastic wrapped on browning index of longan
fruit during storage at 31 °C (85% RH) at 8, 30 and 60 days and a subsequent

chilling injury test at room temperature for 24 hours

Days storaged

Combined treatments

8 30 60

A

SO, treated 107 d 117 d 120 b

Untreated fruit 3.60 a 497 a -

1.5 N HCl+rinse 1.60 c 185 ¢ 1.86 a

1.5 N HCI+no rinse 216 b 246 b 224 a
B

With PVC film wrapped 173 b 274 a 213 a

Without PVC film wrapped 248 a 248 a 138 b
Interaction A * * -
Effect B * NS *
AxB * NS NS

Means in the same column of A and B treatment followed by a common letters are not
significantly different at 5% level by LSD.
NS = non significant

* = significant

Table 4. Interactive effect of HCI treatments and plastic wrapped on browning index of
longan fruit during storage at 31 °C (85% RH) for 0, 8, 30 and 60 days and a

subsequent chilling injury test at room temperature for 24 hours.

Days storaged

Treatment Film wrapped " o - 56
SO, PVC 1 1.07 e 120 d 120 b
Untreated fruit PVC 1 220 bc 493 a -

1.5 N HCI + rinse PVC 1 170 cd 220 bc 235 a
1.5 N HCI + no rinse PVC 1 1.97 "bed 264 b 285 a
SO, No 1 107 e 113 d 120 b
Untreated fruit No 1 500 a 500 a -

1.5 N HCI + rinse No 1 150 de 151 cd 137 b
15 N HCI + no rinse No 1 236 b 228 bc 163 b

Means in the same column followed by a common letter are not significant different at

the 5% level by LSD.
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Figure 1. Effects of 1.5 N HCI solution and plastic wrapped on L* of outer and inner
(a-b), C* of outer and inner (c-d) and h of outer and inner peel (e-f) during storage at 31°C
(85% RH) and a subsequent chilling injury test at room temperature for 24 hours.

SO2 = sulfur dioxide, control = untreated fruits, W = with PVC films wrapped and
NW = without PVC film wrapped

L* = lightness, C* = chroma and h” = hue angle

Thai Agricultural Research Journal Vol. 27 No. 3 September - December 2009 307



Sy 30 waT 60 U (Table 3) dawasan
AMNLANANTENTINNTTHABWLIINTE HCI
FINNUNMTRNNA LLa:‘LaJﬁuWﬁwﬁ’maﬂmm‘s
azvihuvun Wifigalivansonthefhioddy
n1eadfRaInn5 L4 SO, Watfiusneiuiu
60 Ju pufinsld HCI Sanfunslidawa
LLa:‘laiﬁuﬂﬁuﬁﬂ‘szﬁwEmW‘mammLﬁﬂamn
inspBUNAFUIAIA (brown patch) ULRED
senenmsifiusnediull 8 Tuusazuuu
m‘sLﬁmﬁifwmaﬂ’aagﬂlui:ﬁ’uﬁﬂau%’ﬂﬁ 81U
waslefilildduans @aeuan) uarlilivu
ﬂéuLﬁmmm‘sazﬁwuwun‘guLL‘saﬁqmmﬂ’[u
8 U (Table 4) fidnwuzdanduiing
aameneusnuasluden Buaininsey
dinldfadennely 5 Tu warWaiun
anstuauiidiananaviora (Jaitrong et
al. 2006) MsviufpRaNUunas lofillls
JusnsgeszanniaineInITEz iU
uazihasewaniely 30 YU (Figure 4)
Winsanauduinsizdisannislene
TevieanBuLazfWien (FeBaLaraTE,
2537) wazfalddaudatussesnianialu
mauzussgandiniufiig O, wazANAND
co, Fafinalitaules PPO v ulditinuas
a1sUsenavfiusaivhignaandladuaslsl
Waswfuans@uiaialddie (Paul and
Rohrbach, 1985) WAzt fNANTURNNG
’[um’nu:%aﬁwa"ﬁmamm‘sg@Lﬁﬂﬁ"mﬂ’n

(Kader, 1994) uglaign1sagimannisiia

2INESIUEUIILE nTAsuLlasndsl

308

falfansuuanuazlu (Figure 1) wuien

L*, C* usz h” vavalugariuay (bigusns

wil) viouuarhivinifawaafinazvitaiy

9

=

SndAIanag (Figure 1) Aadilfanyiediu

uanuazlulasusinduiniadndlihiug

[
°

dimameanelu 8 Junsnauds 30 Su H

£
-

Ardmarfifianuduiusludauiuniaia
2INIREVIIUNI N3 LT SO, fid1 L*. C*
WAy h° ﬁ”’amﬁanﬁ'}uuanuaz’[ugaﬁqm SO,
frpWandfirandiaaundluifiudiiais
wiRee WaRsnsanaind h° ﬁaqmaaﬁﬁuﬁ
959l colour chart W ind&maaaann (90 2)

figadiAnszving 71.04-71.57 uazdldr C* g

4
a

FILAAIDIAIINLTN w%'amwu%qwﬁmaaﬁ

1
o e

WRDIHAININ (McGuire, 1992) AYUUNA

~

W
s loiild SO, Fadlanuininagy qmﬁa
wlanduusnuazlu (Figure 1) &un3ld
HCI nnn3suis e L* Wawasndiuuan
u,a::’[uga‘saamn SO, wasiinaasuulad
Hopaaaaiaeiun1sinaInsRsinuruld
A1 n17ld HCl $awfun1sdrawanasls
AuAduwaraindan b gpalfanduuan
\u 6529 Fogesnven SO, et lugne
finfntudu uazdidr C* galiuans1esn
SO, (Figure 1c) funmsld HCl swfunng
Taidwa usrhifuiiduuaznsld HOl s
fumstheuazhifonaiviaiidn fuszindnm
TOIRIHT ANNRAU

J L%

aalufiviudufiduwanadin PVC

=

nnnssdsiinsgaiisdvinafigaesied

MIFFITMINERT T 27 2fuft 3 fusney - Sudnaw 2552



Table 5. Effects of HCI treatments and plastic wrapped on weight loss (a) and disease

incidence (b) of longan fruit during storage at 31°C (85% RH.) for 8, 30 and 60

days and a subsequent chilling injury test at room temperature for 24 hours

Weight loss (%) at days of

Disease incidence (%) at days of

Combined treatments

8 30 60 8 30 60

A

SO2 treated 467 a 974a 1452a 0.00 b 0.00 c 0.00 b

Untreated fruit 478 a 1164 a - 50.00 a 10000 a -

1.5 N HCI + rinse 459 a 1055a 1421a 0.00 b 667 b 4667 a

1.5 N HCI + no rinse 472 a 991a 1457 a 0.00 b 667 b 4167 a
B

With PVC film wrapped 1.30 b 212 b 313 b 2083a 3167a 5778a

Without PVC fimwrapped 807 a 1880a 2574 a 500b 2500b 111 b
Interaction A NS NS NS * * *
Effect B « « « « « «
AxB * NS NS * * *

Means in the same column of A and B treatments followed by a common letters are not

significantly different at 5% level by LSD.
NS = non significant

* = significant

Table 6. Interactive effect of HCI treatments and plastic wrapped on weight loss (a) and
disease incidence (b) of longan fruits during storage at 31°C (85% RH.) for 8, 30
and 60 days and a subsequent chilling injury test at room temperature for 24 hours

Treatment Film Weight loss (%) Disease incidence (%)
wrapped 8 30 60 8 30 60

SO2 PVC 1.00 d 124 b 270 b 0.00 ¢ 0.00 c 0.00 b

Untreated fruit PVC 1.31 cd 322 b - 8000 a 100.00 a -

1.5 N HCl+rinse PVC 143 ¢ 198 b 327 b 333 ¢ 1333 b 90.00 a

1.5 N HCl+no rinse PVC 148 ¢ 205b 341 b 0.00 c 1333 b 83.33 a

SO2 No 833 a 1824 a 2635 a 0.00 c 0.00 ¢ 0.00 b

Untreated fruit No 8.26 a 2106 a - 2000 b 100.00 a -

1.5 N HCl+rinse No 774 b 1912 a 2515 a 0.00 c 0.00 c 333 b
1.5 N HCl+no rinse No 795 ab 1777 a 2573 a 0.00 c 0.00 c 0.00 b

Means in the same column followed by a common letters are not significantly different at

the 5% level by LSD.
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Figure 2. Effects of 1.5 N HCI solution and plastic wrapped on pericarp colour times
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times at 31°C (85% RH) and a subsequent chilling injury test at room temperature for 24 hours

SO2 = sulfur dioxide, control = untreated fruits, W = with PVC films wrapped and

NW = without PVC film wrapped
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