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Effects of Fruit Dipping in Sodium Metabisulfite Incorporated with Some
Acids on Residue and Fruit Quality in Fresh Longans during Cold
Storage
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Abstract

The objectives were to study on the alternative treatment to replace sulfur dioxide
(S0,) gas fumigation on prolonging storage life of longan for export by improving technology
of sodium metabisulfite (SMS) dipping. Two experiments were conducted at the laboratory of
the Office of Agricultural

Research and Development Region 1, at Chiang Mai province from April to May,
2013. Experiment | was to find the suitable acid, either HCI or oxalic acid (OA) for adjusting
pH of SMS solution on pericarp browning and residue in fruit. The statistical model was a
4x4 factorial in completely randomized design (CRD) comprising 4 levels SMS at 4
concentrations of 0, 1, 5 and 7.5% and 4 levels of either HCI or OA concentrations at: 0, 1, 3
and 5%. The sample fruits were stored at freezing storage at -20 °C for 7 days and then stored
at ambient temperature for 24 hours for chilling injury simulation before determination. The
result found that dipping in SMS solution containing HCI showed the positive interaction
result in reducing pericarp browning as compared with using one component alone. The
antibrowning effectiveness was increased as concentration of either component increased.
Application of SMS 5%+HCI 1% (pH 0.93) and SMS 5%+0A 3% (pH 1.51) showed the
suitable treatments and had SO, residue in flesh fruit below maximum residue limit (MRL)-
50 mg/kg according to the lowest occurrences of pericarp browning and flesh discoloration
score. The experiment Il was to compare effectiveness between SMS 5% containing in either
HCI or OA on SO, residue in fruit including fruit quality during cold storage. The longan fruit
with panicle attached packed in 11.5 kg perforated plastic basket and washed with cleaned
water before dipping. The fruits was dipped in solution of SMS 5%+HCI 1% (pH 0.93) for 5
min as compared with dipping in SMS 5%+0A 3% (pH 1.51) for 5 min. The samples were
then air dried and stored at 6 °C for 42 days. The controls were fruits fumigated with SO, and
untreated control fruits.

Results indicated that dipping in SMS 5%+HCI 1% (pH 0.93) for 5 min as well as
SO, showed no sign of pericarp browning, retained the highest value of pericarp color; the
lightness of fruit pericarp (L value) and the yellowness of fruit pericap (b value) and the
lowest of the greenness of fruit pericarp (a value) including fruit decaying control when stored
at 6 °C for 42 days. Moreover, there were no significant changes in some parameters in any
treatment during storage, i.e. SO, residue in fruits (except for the 1* days of storage), flesh pH,
total soluble solid (TSS), titratable acidity (TA) and weight loss percentage. In conclusion,
dipping in SMS 5%+HCI 1% (pH 0.93) could be used in extending shelf life of longan for
export because it maintained superior fruit pericarp color.

Keywords: longan, sulfur dioxide, sodium metabisulfite, pericarp browning
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"Means in the same column followed by different letters were significant difference at P = 0.05 by
DMRT.

1.2) MIMANILHING SMS HaznIAveNwIan
J 9 1 o A 1a o v o =} = = %‘ Blcsds! A
WMl SMS saunu 0A Hlfdusiusiulasiinaaamsaouditeialdavyuiie
a @ 9 ~ a a a A = ?,’ ds! A Y 9
nieufeunums ensiiesriiamer Yszantnmmsaadihmagauieanududuvesas
1 4’;’ = ) @ A k) é‘ A Y
Taesnilagedu nuniinadoandesnunsnaassi 1.1 Miana19vedals SO, untuile 14
Y H T 1
ANUTUTUFITY (115199 2) 1HONI 1TV Icombination MnIZAUNUINITF SMS 5%+OA 3%
1 Y v
(pH 1.51) nﬂammmzawqﬂﬂﬂwummﬁﬁwmmi SO, Twitiomny 41.18 mg/kg (113N 2)
P 1 1 1 Ad' =S 30’ = 4
@N1ANATIIU 50 mg/kg (A1 MRL) tagazuuumilasumivandenuen sulu nagdiile
v
" @ 9 a 4 a A J ax (]
N 1.0 NeE s Ilnesnaanalsz@nsnmanimnnssuas msnaunsa OA i SMS 570
1% ° I 2 o U (23 3 §
Y51 pH vo SMS Tddas (Hunsawniu) v ld sMs anildesuna so, Iduniu uazdudn
Y 1 ' Kl Y i1
Auden lddvu (13197 2) mamiuanmduTuYes 0A wunmsanaieluiiegeiu ieiivisan
NANANINADITDANRDINUNTTUAN LazAde (2549) wuNMsusnadi lolu SMS 7.5%+0A
v A
5% W 5 Wi Frevhliaramdesnunniu uannmsiansandeves o, Tuilegedia 158.35
mg/kg Iaununasgiuwas loaafidalUiu vazinig1d oA Tugilasteinlawaddesldnin
Yy 9 ' ' = A A =R A ¥y 2o 2 '
UGN 10% uauIuDa 60 W1 nasnIundosads (MIUW HazAmE, 2552) NallEITU0Y
o A Y %’ J 1 ' Yy 1 A Y a A
fuanunulaen tazaNuaavedna AdsaneuLYnIAate 1 Windenuiannuly e

A < g X
LWNﬂ’]i“ﬁMW’]uﬂlﬂﬁﬂﬁﬂqﬂﬂmu
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A15797 2 HAYI SMS 1AZNTABENYIAN ABNITANANYBIAS SO, Tuilona tazHasensasy
H a X ' 3 o A a
fima (BD vewldonuen wdendmlu uazilesznnemsnuinuigamgil 20 'C w7

o 9 Yt Ay o
U LLE]ZEHEJ’JNII’J‘VIQQWIQN?WNHWM 19U

SMS (%)  HCI(%) pHa@sazag SO, fiande  mslReud  msdaeud msdaeud
Twiiora Wimaves  1nmaves Wnmaves
(ND./DD.) waenuen  wldendndy  iitewa

GE), (AZUUN) (AZUUW)

0 0 6.5 0.00d 5.00 a 5.00a 1.00

1 0.94 0.00d 5.00 a 5.00a 1.00

3 1.14 0.00d 5.00 a 5.00a 1.00

5 1.11 0.00d 5.00 a 5.00a 1.00

1 0 34 2.04d 5.00 a 5.00a 1.00

1 1.31 1.86 d 5.00 a 5.00a 1.00

3 1.19 1.09d 3.13b 340b 1.00

5 0.7 0.82d 2.07 ¢ 247 ¢ 1.00

5 0 3.76 2.15d 5.00 a 5.00a 1.00

1 2 5.13d 1.80 cd 3.20 be 1.00

3 1.51 41.18 ¢ 1.00 e 1.00 d 1.00

5 1 107.04 b 1.00 e 1.00 d 1.00

7.5 0 3.78 3.36d 1.27 de 1.33d 1.00

1 2.23 11.58 cd 1.00 e 1.20d 1.00

3 1.67 82.40 b 1.00 e 1.00 d 1.00

5 1.24 15835 a 1.00 e 1.00d 1.00

CV (%) 67.68 11.38 14.51 0.00

"Means in the same column followed by different letters were significant difference at P = 0.05 by

DMRT.

= a a (Y] a v Y (%3 d d

2) manfSeuisudssanimnves SMS wanfunsaaeriinnemsanmavesdaniesineonlen
HAZAMANNATZTHINMSIRUTHE NI

Y dy 1 a1 Y ° o A [

MIANANV SO, TuHeNUNNANTTVITUMANANGINIIANIATFIY (50 mg/ke) ADOY

Tu%99 0-17.13 mgke 1AMITUATUAIBIDMIMTAIGINIMNNTTNIT TUTULsNIMIAY 1713

9
Y A ' . o aa 3 o
mg/kg MMNUUUMAADITEHIN 0.29-1.53 mg/kg vlll!,Wlﬂ@lNﬂu’ﬂNﬁﬂﬁﬁﬁﬂﬂfﬂQﬂﬁLﬂﬂﬁﬂ‘H1
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(M7 1a) Msand1aves SO, nuluildenwaniniiga T5n1amsAuaznsus SMS 5%+HCI 1%

UAgIEHIN 1,109.6-1,753.7 mg/kg waz luuanaaiunuadaaeanndoanls 1891409 Tongdee

) o Aa ' aa yy A Y o 1 A < " A
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A < = ° 3 a & = R : &
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o a K 1 ' [ A
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' 9 9 v
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S ] 9 3 o A as Y o g}/ [ F
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3 o [} 1 1 ' [l 1
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o w A o & 1A a 1 [2J
awday (Mui 1d) nalamsdugaimsnindoinann SMS luanmnsaazianilassuna so,

p0NNININNIINT IRAUNTATDAAREINUNANITNARBIVDI WITUTIN LAZAME (2549)
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@ 3 o A A a a g J an Y
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