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Abstract

Technological testing on the application of some alternative technology to sulfur dioxide
(SO,), i.e. chlorine dioxide (ClO,), ozone (O3) and hydrochloric acid (HCL) in extending shelf life of
fresh longan was carried out at the laboratory of Office of Agricultural Research and
Development region 1, Chiang Mai during 2016-2018. The experiment were done for four
experiment, i.e. dipping testing in ClO, solution, ClO, fumigation testing, fruit coated testing
with mixed wax solution and treatment for reducing SO, residue in fruit by using O; fumigation
testing after fruit fumigated with SO, at commercial concentration respectively. The fruit
qualities were determined during storage, i.e. pericarp browning, flesh discoloration, pericarp
color (L*, C* and h) and sensory evaluation using hedonic scaling such as pericarp acceptance,
flesh appearance, taste, aroma and overall acceptance etc. It was found that the first
experiment, dipping in 2% ClO, solution showed the best treatment and fruit quality was
maintained thought out period of time for 28+3 days during storage at 5+25°C (stored at 5 °C for
28 days and during display for sale for 3 days at ambient temperature at 25°C). The second
experiment found that fruit fumigated with ClO, at concentration of 1 1.5 and 2% could prolong
shelf life for 7+3 days at 5+25°C. Whereas the treatments of dipping in 2% ClO, and 6.4% HCl

solution were 14+3 days and SO, commercial control treatment in was 21+3 days. The third



experiment found that dipping in 6.4% HCLl solution before coating with mixed wax 6% showed
the best treatment and could prolong shelf life for 28+3 days during storage at 25°C. The other
treatment had showed inferior performance, i.e. dipping in 2% ClO, and 6.4% HCLl respectively
which was not significant result with SO, commercial control treatment. Whereas using mixed
wax alone could prolong shelf life for only 7+3 days due to fruit rotting. The fourth experiment
found that fruit fumigated with O for 60 min prior to SO, was not significantly results in
prolonging shelf life as compared with SO, only. The residual SO, in fruit had the lowest values
and shelf at life was maintained for 42 days at 5°C and followed by display for sale at ambient
temperature for 3 days. The inferior performances were dipping in 1.5% ClO, for 42 days 5°C
while untreated fruit showed the shortest shelf life for only 7 days at 5°C. In conclusion, the
possible alternative treatment was O; fumigation + SO, followed by dipping in 1.5-2.0% ClO,

solution could be studied to correct SO, residue problem in the future.
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6.4% N353 SO, uarliwgans den h° eglutie 71.5-75.5, 70.4-75.1, 74.6-78.2, 72.8-73.7, 79.0-83.1
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8.1.4 n1syauTuvasuilan
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8.2. Msnagauwalulagnissudae ClO, wazkasaaIgnIsNUINEN

1 14
= = o

8.2.1 mMsasuduiniavelasn

MswWasudiamaveadonuen wuMSIUEY CLO, Mg 1.0 1.5 1Az 2.0%  nsu
ClO, 2.0% uagmsud HCL 6.4% fazuuuniaidsudtmanglusedus3 Sufunsinsousy dud
Sufl 7 vmsmafiusne d@aunissusiy SO, ﬁ%LLuumsLﬂﬁﬂuﬁﬂfﬂmaaﬁmzﬁuz 3 YaensLAusnud
14+3 Fu ("9 5a way 6)

mswasudthmaveaudonduly wuinlutudl 7 vesnsiiusnw wuin mssude SO, nsu
HCL 6.4% n55udae ClO, 1.5% wag 2.0% Sazuuunisiasudiinas 3 o faagluinasinisuausy

] N a s = P 2 o aa | 1
LLﬁﬂqiLUaEJUSU@Qﬂu’]@’]aﬂaﬁLﬂﬁafﬂ,u‘ﬂ%LW@J?JUWW@J?%EJ%L’J@WﬂqiLﬂ‘UiﬂUWIUV‘]ﬂﬂiiﬂJ’Jﬁ AIUNITTUNIY

SO, agluszius3 naeneanIsnuiny 28+3 Tu (Nl 5b uaz 6)
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U

28 Fu wazdigamgiivios (25°0) w1y 3 $u

3 ClO, 1%

v g 3 A -l 9
54 ClO, 2% N 54 ClO, 2% \ : 4 Clo; 2%

ug ClO, 2% us Clo, 2%




31 ClO; 1% 51 ClO, 1%

53 ClO, 1.5%

i % ClO, 2%
ug Clo, 2% ut Clo, 2%

AN 6 MsiAsudimavenddenuen Waenlu wazilelunsiAusnwl 143 Tu (@) 7+3 Julb) 14+3

() 2143 U (d) hag 28+3 U (e)

8.2.2 N15INARAUADNUINA2ELATDIING
- a1 L fednlng 0 vianeisllenanuainadesawdudaan d1en L wWilnd 100 anedisingliu
\Judua (McGuire, 1992) Nnnssudsiian L* aglutng 60.84-64.36 Tutuil 7 veamaiuinm laedinig

51678 ClO, 2.0% FManfe 60.84 YugNNTIUMEY SO, NAgEn Fie 64.36 uinnnsIuIshiliaay

WANANAUBENNTYE A VI’]QE’{E‘I&] LL@NﬂWaﬂaﬂﬁl’]ﬂﬁuﬁJwL’Jaﬁﬂ’ﬁLﬂ‘Uiﬂ‘i‘fﬂ (ﬂ']‘W‘V] 7a)

1 = 1

- AN C* LAANDNANUINYR9E WiaA1 C* TAWINAU 0 MuNedInauuilE@ng 01an C* 3§ AN

q

wanfednUsIngiiAudunnTu (McGuire, 1992) 91nn1svaasanuitailefugane ClO, 2.0% T C*

o w

g9NI1NTINITAU walilunneeaInNNITURIg HCL 6.4% wag N133u SO, egrelllfeddgeadid  naen

o

919MaAUINY 28+3 Fu (Wil 7b)

- e he Aervesdiuietsiusingliiiu fle & A1 he winfu 45 earn uansediisundisddu
LA9 90 B9FN AoAdULAITIEERY 180 Bern AoAwABITEIRLTEY 270 3An Ae AUNEU 360 B9 Ao
diadedauns (McGuire, 1992) 31NMINARBINUIINTTITY SO, e h° agllutae 83.05-86.10 {dlY

ay = & ] aad a
NNEFULULAIN NIRRT UINNINTIUITOU (AW 7¢)



MWi 7 @1 L* () C* (b) waz h° (o) vesdleidlaiusnuniigam

gaungiivies (25°C) uu 3 Tu

8.2.3 AunaUNAvaIdIlD
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Y
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nsgausuveuslanlusudiaiuionuennuinl nssu SO, HAvLUUNITERNSU = 3 maen
SrEEAMBAUENY 28 Su s8%a%nAD N1sut HCL 6.4% Slazuuunsoonsu > 39 14 Ju nsud
ClO, 2% 7 7 Fu drunssu ClO, 1% 1.5% 2% SiAn <3 masanistiusne 28 Ju (nwil 9a)

MseeNfudualie wuin s S0, warn3su ClO, 2% flazuuuniseondu > 39 28 Fu
so9a9AD N135U CLO, 1% waz 1.5% i 21 Yu n5ud ClO, 2% 71 7 Yu daunisus HCL 6.4% 4
ATLUL < 3 paaanIsiiusnw (Al 9b)

AMIUOLSURUNAL WUIINISIU SO, wazMIH ClO, 1% way 1.5% SAzuuunisueusy > 3 4
21 ¥u 0%897@e M550 ClO, 2% uay MUy HCL 6.4% 7 7 Su dunsud ClO, 2% fpzuuy < 3
AAEANSAU (AWl 90)

ASEENSUSUSATIA NUIINIIIN ClLO, 1.0% 1.5% FAzuuu > 3 auietuil 21 vesmsiiudne
5098911 ABNTIN ClO, 2% M3ud ClO, 2% wazn1ssy SO, flazuuu > 3 7 14 Ju daumsut HCL
6.0% TiAzuuu < 3 paennsLAusnY (Al 9d)

ANMLAETI N33 SO, wazn3su ClO, 1% HAZLUUNMIEBNSU > 3 AADATTEZLIAINISNY
$hwn 28 Su esawnde N1sut HCL 6.4% wasnissu ClO, 1.5% Slasuuuniseousu > 3 7 21 Su ms

531 ClO, 2% wazn1sus ClO, 2% 71 14 Su (nwil 9e)
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(e) Wausnwfigamgll 5 °C Juvian 28 Tu uaziigamaiivies (25°C) utu 3 Ju
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L‘J,JE)Wﬁ]’liilﬂh@’lW]mmW?JENm'iL‘LJa&JumiLUaEJua‘mma“UENLﬂaaﬂﬂ?’mw@ﬂﬂmaﬂama 1397

dwden (F L* ¢ uar h9) uaznisveusuvesuilaalumudiuden diie savid nduuaznisueusu

a

1985733 WU NS5UME ClLO, 1% waz 1.5% sgluinainiseausuiiaamnd 5 °C Tuusnwduian
Y 9

Y

10+3 U

8.3 mnadaumalulagnisindauiinaledie Mixed wax wasnasan1sBinargnisiiuinuanle

WUINIBN5TANER A N3ul HCL 6.4%+SMS 1% +mixed wax 6% @1u15a8no1gnstAUSNY

a

Towude 28 Fu Nigangil 5°C oA lauAn1suiY CLO, 2% way HCL 6.4% nua1au Fliiniy

U

(% A

LANANNNADRANUYAAIUAN ADNIITU SO, 359119A15AN

9 9

8.3.1 mswasuduinavawlasn

a

el' a0 & v = Y] & o o
MMsaguauInnavewlaanuen Iuﬂqimmaaﬁmﬁjiﬂ‘UumﬂNaV‘}ﬂ 7 U I@IEJLﬂ‘UVlQﬁU‘VLﬂlI 5°C ey

U

Wesnuntinigaumgiventunan 3 Ju lusuaunimnisiivinvinuinsideuddinasesdionuen

Y

n15WY HCL 6.4%-+mixed wax 6% fiazuuunsdsudiimareaddenyintu 4 lufufnwd 7+3 Ju 7
25°C aupnsnsegreitifoddnyfuynauauiinsuuuyindu 3.3 widefuil 14 +3 Yesmafuinw ns
Wiy mixed wax ifissegnadisr wuiniansudsnnidesiuunequiililiaunsofudoyals
(M57971 1)

8.3.2 mavdsudvouilena wulmaedeudie Mixed wax Auorgniaifivinwnd 14+3 fu
d138N153U SO, ClO, 2% waz HCL 6.4% Suft 28+3 SAzuuunsdsudvesienawiniulian 2.0 98

aglunauninseeusu wandseg e litud1Ayiunsuy HCL 6.4%+mixed wax 6%, dazhuui 2.6 (AN519

7 2)



a

a1sedl 1 azwuunswWdsudiinaveadden Wiaushvilinigamgd 5 °C WJunan 28 Ju uazi

Y

gaunilviod (25°C) uu 3 T (Naueinseausy <3.0)

NIIUID Day 143  Day 7+3 Day 1443 Day 21+3 Day 28+3
T1 1AGBURIAY Mixed wax 6% 3.87a 4.07bc - - -

T2 1AdBURIAY Mixed wax 8% 3.80a 4.80a - - -

T3 LA URIA2Y Mixed wax 10% 4.07a 4.87a - - -

Ta s ClO, WY 2.0% 2.40b 3.93¢c 4.20b 5.00a 5.00a
T5 ua HCL 1 Wudu 6.4% 2.67b 4.47ab 4.47ab 4.80a 5.00a
T6 Wy HCL 6.4%+ Mixed wax 6% 2.80b 4.00c 4.80a 5.00a 5.00a
T7 5u68 SO, 1/9N19A1TAN 2.20b 3.33d 4.20b 4.93a 5.00a
CV (%) 22.19 8.67 10.00 4.95 0.00

neme Anadeauiiednesiuilouiuliunnsimnsadfssduanuiionu 95%

a

A1397 2 Azuuunsiasuvesdiile WeiusSnulinaamall 5 °C Wuan 28 Tu wazh gaungivie

Y

(25°C) WU 3 T (NEUNNISEBUTU <2.00)

N335 Day 1+3 Day 7+3 Day 14+3 Day 21+3 Day 28+3

T1 AABURINIE Mixed wax 6% 1.00b 1.07b - - -
T2 WAABURINIE Mixed wax 8% 1.00b 1.60a - - -

T3 ABURIAIY Mixed wax 10%  1.00b 1.13b - - -

T4 ua ClO, LWNTU 2.0% 2.67a 1.67a 1.93b 2.07a 2.00b
T5 Wt HCL LUuTy 6.4% 2.13a 2.00a 2.20ab 2.13a 2.00b
T6 W HCL 6.4%+ Mixed wax 6% 2.40a 1.87a 2.47a 2.07a 2.60a
T7 5u618 SO, 1B9N1NITAN 1.27b 1.73a 2.00ab 2.00a 2.00b
CV (%) 2851 24.13 22.47 12.27 14.91

nuewe Aladenumesnesnwioutuliuandimnsadifiseiunnugediu 95%

8.3.3 Wastdudn1siAnlsn WuIINISLAFOUMME mixed wax WUNITLAALSA 100% Twiudl 1443

A7UNN5ASHY HCL 6.4%+mixed wax 6% TUasi@uinisiinlse 6.67% n1swd ClO, 2% fasidusinis



WAAlsA 3.33% wazn1swy HCL 6.4% fUasifudnisiinlse 16.67% @ava 3 n35u3s lufanuwnnsig

CY

pg1adldad A uisn1sse SO, ldnunsiialsalunisiAusneni 28+3 Tu (151991 3)

a

a1597 3 Wesdudmsiielsadlaiiusnulifioamall 5 °C WWunan 28 u wasiigauugivies (25°C)

Y

U 3 WY

N335 Day 143 Day 7+3 Day 14+3 Day 21+3 Day 28+3

T1 \dURIMY Mixed wax 6%  40.00a  60.00ab  100.00a  100.00a  100.00a
T2 \ndpURIMIY Mixed wax 8%  53.33a  86.67a  100.00a  100.00a  100.00a
T3 \adpURMY Mixed wax 10%  53.33a  86.67a  100.00a  100.00a  100.00a
Ta s ClO, WY 2.0% 0.00b 3.33¢C 16.67b 3.33b 3.33b
T5 uaf HCL 1 Wudu 6.4% 0.00b  6.67bc 0.00b 33.33b 16.67b
T6 w9 HCL 6.4%+ Mixed wax 6%  0.00b  3.33c 3.33b 16.33b 6.67a

T7 5u678 SO, 191NN 0.00b 0.00b 0.00b 0.00b 0.00b

CV (%) 58.92 54.34 24.34 29.00 14.03

e Anedenusisdnesiuiouiuliunndrmnsaifssauanuiiediu 95%
8.3.4 WasiGudnan nunluTui 28+3 nuin 155y SO, Masidudnan 100% 599a3U1A8
< (3 a

N5 HCL 6.4%+mixed wax 6% H1UasGURNan 60% n15uy ClO, 2% Wway N15wey HCL 6.4% 3

Woslusnan 3.33% wan13l4 mixed wax 9914 3 N55L33 wamdu 0%

a

8.3.5 Aanadunsa/ddlu@en wui1 mstadeuiingae mixed wax 11 3 n35u38 fdra
unsa/anglugae 4.9-5.67 msudse CLO, 2% Tranudunsaneglugae 2.33-3.04 nsuy HCL
6.4% eeudunsaneglugae 2.52-3.26 N13uY HCL 6.4%+mixed wax 6% f1Audunsnneg
Tuv2e 2.39-3.20 uagmssu SO, Aanudunsadnseglugag 4.28-0.29 drnnudunsasdudenud
MSLARBURNRIY mixed wax 1 3 n55133 Slapnandunsa/mslugag 7.66-7.79 msusighe ClO, 2% i
Aauilunsnateglugie 6.51-7.35 mMsuy HCL 6.4% Amanudunsansegludag 6.68-7.49 n1suy
HCL 6.4%-+mixed wax 6% Apudunsaanseglugi 5.52-7.03 uagn3su SO, Anudunsnang

aglute 7.09-7.57 Faaznuinilevzisudrmnnudunsnananasmiuszesia1vesnsiusng

8.3.5 Msgauiuvafuilan
mMsvensureuilnalneiundmui lulugarievesnsiiusnun 28+3 Ju dazuuunis

gouSulagsineg 2.5 luns5uisnsuy HCL 6.4% se9a3u@e NMsWRe CLO, 2% 2.66 ALUY NSWY



HCL 6.4%+mixed wax 6% 2.5 Avuuy 39liuAnsn9aInnssusdag SO, 2.83 Azuuy pgailiuddy 3
FININNINITERNSU (23 Aziul) d@iuluiuresdns Wasnuannuinnswynie ClO, 2% n1suwa HCL

6.4% N5 HCL 6.4%+mixed wax 6% IALLUUNITIIUSUWNAUN 2.5 AzwUY @999 3 ns5uas luldl

[y

AULANANBENNTEEAYAUNITINAIY SO, 3 AZLUL (MSNN 4) Msvansuaudiileluiun 28+3

WU NMIHYRIE ClO, 2% Havhuunisueuiuliosiian 1.83 Azuuu 15wy HCL 6.4% 2.5 Azkuy Wiy

N33UME SO, Wag N3y HCL 6.4%+mixed wax 6% 16 3 Azwuy Feagluinawiniseousu e n

o w

n5513% lafimnuuaneneiuegnealidedan (AN5199 5) ASERUSUAUSAVRILIUT 28+3 WU N1TWT

<

My ClO, 2% iHazuuuniseausulosiian 2.33 Aviuu MUY HCL 6.4% 2.5 Avlul Uagni1suy HCL

6.4%+ mixed wax 6% 1§ 2.67 AU WINAUNTIUAIEY SO, FaNNTsalTlidl  Auusns1eivet1ed

o w

Weddny (115199 6)

a

A15197 4 AzuuumssenfusuaRawdenuenideiduinuwlifigamad 5 °C Wunan 28 Ju uasd

Y

q

DOUNY) 7194 (25°C) WU 3 U (NUNINISERUSU >3.00)

]

N335 Day 1+3 Day 7+3 Day 14+3 Day 21+3 Day 28+3

T1 WAAaDURIAIE Mixed wax 6%  1.83bc  1.67b - - -
T2 WwABURINIE Mixed wax 8%  2.00bc  1.67b - - -

T3 1dauURIN3e Mixed wax 10%  1.50c 1.67b - - -

Ta ua ClO, WU 2.0% 333ab  3.33a 2.50a 2.83a 2.50a
T5 ut HCL wWatiu 6.4% 3.83a 4.00a 2.67a 2.83a 2.50a
T6 Ut HCl 6.4%+ Mixed wax 6% 3.17abc  3.33a 3.00a 3.67a 2.50a
T7 5u628 SO, 1/NNAITAN 3.83a 3.67a 3.00a 3.67a 3.00a
CV (%) 34.41 2998 2869 24.16 34.60

HULUA ﬂ?LQ@EJG]’]ZLIWJEJ’EJﬂ‘tﬁ‘l/lLﬁ/iiJEJUﬂMI&JLLGIﬂG]’NV]’NﬁQ et ‘Ummwamu 95%

a

o o v oo & ) v o < Y} c{' a v
A998 5 ﬂgLLu‘UﬂqiﬂﬁlﬁUﬂquaLu@NaLN@Lﬂ‘Uiﬂ‘UWI’JWQﬂJWﬂN 5 °C 1Junan 28 14 LagNaunnines

Y 9 Y

(25°C) WU 3 U (NEUNNNSEBUTU >3.00)

N335 Day 143 Day 7+3 Day 14+3 Day 21+3 Day 28+3




T1 1AGOURAIY Mixed wax 6%  3.00a 3.00a - - -
T2 1AGOURAIY Mixed wax 8%  3.83a 2.83a - - -
T3 LAGOURAY Mixed wax 10%  0.17a 2.67a - - -
T4 wa ClO, TNt 2.0% 2.83a 3.33a 2.67a 3.17ab 1.83a
T5 W HCL 1ty 6.4% 2.83a 2.83a 2.33a 2.33b 2.50a
T6 Wy HCL 6.4%+ Mixed wax 6% 3.33a 3.50a 3.17a 3.17ab 2.50a
T7 5u618 SO, 309119N15AN 3.70a 3.33a 3.17a 4.00a 3.00a
CV (%) 21.12 2649  29.88 27.35 33.83

wuewme Anadeauiiednesiuilouiuliunnsimneaifseauaudioiu 95%

A15199 6 AzuuUNIsBaNSUAUSATAaNUShwlIigamall 5 °C Wuian 28 Ju uazi
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N335 Day 1+3 Day 7+3 Day 14+3 Day 21+3 Day 28+3
T1 1AGBURIY Mixed wax 6%  3.00ab  3.00a - - -

T2 1AGDURIIIY Mixed wax 8%  3.17ab  2.67a - - -

T3 LAABUNIAIY Mixed wax 10%  3.67a 2.83a - - -

T4 % ClO, LWNTU 2.0% 2.33ab  2.67a 2.50a 2.67a 2.33a

T5 W HCL 1wty 6.4% 2.00b 2.83a 2.33a 2.33a 2.50a

T6 Ut HCl 6.4%+ Mixed wax 6% 3.17ab  3.33a 2.50a 3.00a 2.67a

T7 5u618 SO, 30N19NTAN 3.17ab  3.00a 3.17a 3.00a 2.67a

CV (%) 25.27 28.31 25.79 26.56 24.09
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