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Abstract

Technological development to reduce sulfur dioxide (SO,) residue in fresh longan for
export by using sodium metabisulphite (SMS) mixed in hydrochloric acid (HCl) for dipping of
longan in order to replace fumigated with SO, for consumer safety was carried out. It could
be used as an option to use if trade barriers will be imposed by trade partners. The mixed
reagent test procedure for the convenience of the operator to be safe by reducing the
concentration of HCl + SMS before use with dilution of water in the vaporizer was studied.
The results showed that the use of HCl 5% + SMS 1% dipped longan for 5 minutes could
help extend shelf life of longan. It helped slow down the browning of the fruit pericarp and
color of fruit pulp. Consumer acceptance, overall quality was not significantly different from
fumigated with SO, The sulfur dioxide residue in the pulp from this treatment did not
exceed a value beyond the standard EU (10 ppm) and sulfur dioxide residue in whole fruit
was lower than 50 ppm (Codex). Then the testing of longan dipped for export to foreign
countries and measurement of sulfur dioxide residue was studied. The results showed that
the sulfur dioxide residue in the pulp prior to export was 2.52 ppm which did not exceed a
value beyond the standard EU (10 ppm). While sulfur dioxide residue in pericarp was
381.23 ppm lower than that of fumigated with SO, (1,000-2,200 ppm) and sulfur dioxide

residue in whole fruit was 43.46 ppm, which was lower than 50 ppm (Codex). The operators’



acceptance was satisfied that in terms of skin color, the outer pericarp acceptance was not
different from the fruit fumigated with SO.,.
Keywords: Longan fresh; Sodium metabisulphite (SMS) ; Hydrochloric acid (HCU);

Sulfur dioxide (SO,)
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Tr.5 waflu SMS 6% + HCL 0% 11w 5 Wil
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n954735 1 a4 7 10 13 16

Trl = SMS 4% 0.0 100.0 100.0  100.0  100.0  100.0
Tr2 = SMS 4% + HCl 1% 00 733 80.0 80.0 933 100.0
Tr3 = SMS 5% 0.0 100.0 100.0  100.0  100.0  100.0
Trd = SMS 5% + HCl 1% 0.0 60.0 100.0  100.0  100.0  100.0
Tr5 = SMS 6% 0.0 100.0 100.0  100.0  100.0  100.0
Tr6 = SMS 6% + HCl 1% 00 633 70.0 83.3 86.7  100.0
Tr7 = 31 SO, 0.0 10.0 80.0 90.0 96.7  100.0

Tr8 = SMS 1% + HCl 5% 0.0 20.0 40.0 66.7 80.0  100.0

1%

AN519N 2 WaYRINISHY  SMS+HCL sanisiwasudinsavesuasnuaniuluseninanisiiusnuin

UYNT 5 ClazsAUTUFURNG 85 - 90% UU 357U

9 Y

n33U735 1 8 15 22 29 35
Trl = SMS 4% 1.00 4.87a 4.93a 5.00a 5.00a 5.00a
Tr2 = SMS 4% + HCl 1% 1.00 1.80b 2.40b 2.60b 5.00a 5.00a
Tr3 = SMS 5% 1.00 4.60a 5.00a 5.00a 5.00a 5.00a
Trd = SMS 5% + HCL 1% 1.00 1.33b 1.80bc 1.87b 5.00a 5.00a
Tr5 = SMS 6% 1.00 4.07a 4.73a 5.00a 5.00a 5.00a
Tré6 = SMS 6% + HCl 1% 1.00 1.27b 1.40c 1.53b 1.80b 2.67b
Tr7 = 51 SO, 1.00 1.07b 1.13c 1.60b 5.00a 5.00a
Tr8 = SMS 1% + HCL 5% 1.00 1.60b 1.67bc 1.80b 1.80b 2.40b

ngmnARaENnNMeSnyINwlauiuliunnd1ansadiAlneds DMRT Niseruauedu 95%
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M1599 3 WaveIN1IUY SMS+HCL sensildsudveatlonasenininisinuinuniigamall 5 °C uae

Y

ANMUTUFUINNS 85 - 90% U1U 35 U

N33U75 1 8 15 22 29 35
Trl = SMS 4% 1.00 2.333 2.533 5.00a 5.00a 5.00a
Tr2 = SMS 4% + HCl 1% 1.00 1.47bc 1.87a 2.27b 5.00a 5.00a
Tr3 = SMS 5% 1.00 2.07ab 2.60a 5.00a 5.00a 5.00a
Trd = SMS 5% + HCl 1% 1.00 1.80abc 1.80a 2.13b 5.00a 5.00a
Tr5 = SMS 6% 1.00 1.67abc 2.47a 5.00a 5.00a 5.00a
Tré = SMS 6% + HCl 1% 1.00 1.47bc 1.80a 2.13b 2.33b 3.60C
Tr7 = 51 SO, 1.00 1.13c 2.13a 2.20b 5.00a 5.00a
Tr8 = SMS 1% + HCl 5% 1.00 1.20c 1.60a 1.87b 2.47b 4.00b

a

M1519% 4 nan1snnAvestamlaslaeanledluiile (ppm) nduAusnwigaumgll 5 °C MUY 85 -

Y

90% RH. WU 35 Ju

n33U735 szeziaiuine (3u)

1 8 15 22 29 35
Trl = SMS 4% 1.1 2.03 1.81 0 0 0
Tr2 = SMS 4% + HCl 1% 1.42 2.51 2.03 1.3 0 0
Tr3 = SMS 5% 1.79 3.38 2.18 0 0 0
Trd = SMS 5% + HCl 1% 5.31 2.97 1.76 1.75 0 0
Tr5 = SMS 6% 2.02 1.9 1.74 0 0 0
Tr6 = SMS 6% + HCl 1% 1.14 1.47 1.47 1.68 3.52 0.98
Tr7 = 34 SO, 2.23 3.41 3.41 1.54 0 0

Tr8 = SMS 1% + HCl 5% 1.72 223 223 1.91 4.49 1.09




A15°9% 5 HansnIvaeuAIpH vesiloluy vdausnyfigamgll 5 °C AUTUBS - 90% RH.UW 35

U
n33U735 szazianiuine (3u)

1 8 15 22 29 35
Trl = SMS 4% 7.51 a 7.18 b 4.96 - - -
Tr2 = SMS 4% + HCl 1% 7.39 ab 7.36 ab 5.63 4.30 a - -
Tr3 = SMS 5% 7.39 ab 7.30 ab 4.93 - - -
Trd = SMS 5% + HCl 1% 7.14 b 7.32 ab 5.40 4.49 a - -
Tr5 = SMS 6% 7.39 ab 7.32 ab 5.66 - - -
Tr6 = SMS 6% + HCl 1% 7.25 ab 7.44 a 4.53 4.53 a 7.06 7.55
Tr7 = 54 SO, 7.26 ab 7.54 a 4.51 4.22 a - -
Tr8 = SMS 1% + HCl 5% 7.25 ab 7.37 ab 4.88 3.10 b 7.15 7.43
CV (%) 1.39 1.2 9.91 6.53 10.82 4.48

naBmAARReNMumesnyINmlsuiuliunnamiadalaeds DMRT NissAuaudeiu 95%
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WusnwNaamnil 5 °C AUTU 85 - 90% RH. W1u355u
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n33u3s szezIanAusnE (Ju)

1 8 15 22 29 35
Trl = SMS 4% 2.90 2.70 ab 2.20 bc - - -
Tr2 = SMS 4% + HCl 1% 3.40 3.40 ab 3.10 abc 3.90 - -
Tr3 = SMS 5% 2.90 2.90 ab 2.20 bc - - -
Trd = SMS 5% + HCl 1% 3.00 3.40 ab 3.20 ab 3.50 - -
Tr5 = SMS 6% 3.80 260ab  2.00c - - -
Tr6 = SMS 6% + HCL 1% 3.80 330ab  3.40a 3.80 3.50 3.30
Tr7 = 53 SO, 3.70 3.90 a 370 a 3.40 - -
Tr8 = SMS 1% + HCl 5% 3.30 320ab  350a 3.30 3.60 3.30
CV (%) 24.83 28.46 28.81 27.62 34.88 3557

nugwmgAeaeinumesnyIvilouiuliuansan1eadiflagds DMRT Nsgduanuiodu 95%



8.4 anluN1SNAEaUUSLANSAINNISHY TN HClI+SMS 21NN SMMNNSaNINNISNARDY

]
Y A

dat 3 Tu fie n13udly HCL 5%+ SMS 1% W 5 W9l s 1zllauAMRALAZNTANAINGN Wazdin1g

FEMEUDIY SO, A1NIINI5LY HCL 19%+SMS 6% laginTeunsa HCL 5% gaangdensausuing

' v
aa o

171 Angsian 1200 dns gamedulnin adwinlusadfouniiunliugs 1000 a5 dueans SMS 1%
Fadmin 12 kg azangluin 100 das wazAae gaadluswdnil HCL ag1atg wieudulda SO,
waste scrubber gaufia (N1 6) INTuUTUUTIATEsAzaglusadiounsl HCL 5%+ SMS 1% i
ATU 1,200 8n3 waztUaszuuluaisutiuiu 1 9alus (Lifiarlowy) wiludunounismsouansmauny
dmTunt nudn ansnawvuidihyy uwasineneuintu iWeanndansieilidnnin waste UsUuunme
ilildanunsalduganlonisarsmawnuimieuld JeUsudasuislesldauntd Tnenagouuddaile
4 9zn31/A31 NMUATIIU 6 AT IUSNwTIiendugamall 5 eariwaided uagAIUTY 85-90% RH
1 a 6 3 ¥ o 1 gj b % :.’/ 1
- Mmsguiiesendamesineanledanaslunadile 91NN suRsiaE 4 nEnIIAUATU 6 ASIEY
WUU composite 4 mzn3liala 1 nn. uInsiRans SO, anAsludiuile Wasnua wagiiang wuin
AINITANANLABLRABLINAY 0.93, 403.81 Laz52.36 ppm taLUSsuLisuivu untreated fruit
1 aznd1 dAauvindu 0.93, 12.45 Lax2.00 ppm AINEINU (M1TN7 7) WUIIAIMNANBY SO, Tudile
& N1 a ¢ a - ° I a ‘:1'
araliAAunuNNInIgIuUsEmadInlSiantes (MmuaniuunnsgIu Codex LiiAn 50 ppm) e
WusnwRuly 3 TuainisanAtsanauniniu 2.52, 381.23 Wad3.46 ppm ANAIAU LATAIANAS

analiiuansguvesUsewmeadanlusng1a8a Codex

AN5199 7 ARNATATRTLTkaEATIUIY 3 JUf 5 °C WU 3 U Nauddean

[y

code  @NRMUNITHY TUWIURTNTT AIRNANVBI SO, (ppm) NUELR)

k) Waen  19Wa

K

1) Saviufinaun1sAuSnEd 5 °C

T1 ASAN 1 4 0.40 48131 60.35
T2 ASait 2 q 083  451.66 58.10
T3 ASai 3 q 0.87 34507 43.73
T4 Asait 4 q 121 39598 51.12
T5 ASait 5 q 1.02 32003 48.88
T6 ASai 6 q 123 42880 51.96

ALRAY 0.93 40381 52.36

T7 Untreated fruit 1 0.57 12.45 2.00




2) 952N INAUT NI 3 Tu

1 252 381.23 43.46

1 v =~ o @ [ 1 [ 1 P
- M3dUATINEBUANNINTFUNIIUSEWAlNY Wediasnsiusnwiniull 10 Fu wudwai
Wy HCL 5%+SMS 1% fosidusnan watly inlsa wasnawan windu 86.89, 8.2, 4.92 waz2.46

a1y WewSeudisuiunaanleliuans (Untreated fruit) Sianwiniu 74.28, 24.28, 1.43 waz0%

¥
ada

AudU (113797 8) Tezuuunisiadiimasuasdileeglunaueiuniididedeudiisndntes

M550 8 msdualeiioniuasunmunnuaalemiuinwumznilinussmelneuy 10 ui 5
°C

Fruit quality HCL 5% + SMS 1% (a1 122 wa)  Untreated fruit (g3 140 wa)
Wosiusnan 86.89 74.28
Wosdudnaily 8.2 24.28
Wesiudnsiialsa/uide 4.92 1.43
Woslduinaunn 2.46 0
AzuuunsUdsudiinna (1-5) 1 (Unf) 5 (Andtnauinnin 50%)
AzuuunsUagudile (1-5) 1.7 @dlewdeudiantion) 1.2 @dlewdsudiantion)

- uUadiegedeantusinsusemaiy 3 Usena lawd deoanmuieliussimadenlus uay
UsgmAudIuIu 15 wags aenitnuaiiu wasdminasesduliussmananini 2 nzndl aguna

[

ANSNAFBUNITEIDDNAIL A

1) Ussinedenlusniase Ja15 SO, anAevianaliiiuunggiu 50 ppm dlawmaedans us
° aa d' a & A & v a g a s v v a Y]
anledidunasen St dnauendnides savfldsudaniesluuiwe Usenaunisyndalusle
a o A& o a a v a wva a 1 Y a
Wuvnsngaleniuinunussmalneniesdjuinisnnd.aim.1 a.gedlndarugiu wasUseiiung
wiusnAss usznaunisidaniianalaaginanlaluwugdidindiandsemadalusivseunn
3-5 usEnbiaunsaldiBile Wumesdenuisdmsuudlatdgmimnnuans SO, anduiuuinsgu

dleana
2) Usemeaunnaise nanisuseiliumangnaenuusemadenius

3) USEWALALIAT @111502199 N8N UsewaLanInlatae waldadsilans SO, ananaly

Wowna



lngasuudinudn guszneumsiaunela lusesnaunndiuudenduuend liuanssiu
W/n33u SO, walleludvununaiusdiu Wesnalediiuionuis Juiluiinisdudilely

1§18 (nwdt 7)

AR 7 a1l SMS 19%+HCL 5% W 5 w1l gudieg1ainsien SO, anfdlunanaudisanty

AaUsEna kazUsznaunsininanUseimadealus wasde anainussmalngiiunsangailen

woauuRnsain.1 Usswelveuazaleddluussmeludusnatunadniioy

9. ayUnanIsVnasaztaLauBIUL

Idfunsuudsnasinmniaiosuddmiulduiansnan HOL+SMS Tudrlodsoan Tngld
ﬁuLLUULﬂ%"adajums HCl dmsunaaledn (@uasuasamiy, 2556) wasiinisasiaetivuniig SO, Ay
wuunethafne SO, veddsasudluan (nIueinnuazamy, 2556) ndusdunsnageUnaELEns
naunufianssan HCL+SMS wuin leszmeves HCL SinAuguuss WilemwazsnvesiufiRnislu
aulaende Sewiiiunisananudutuvesansnay HCLWSMS Aeufiagldlunisuddledeisnig
Fostuinddrgunsaiiild fe daaloszive gunnigaansiadl gailesns uinnuazuiuniiy
#1543 LazALIUASNAFRUNT MENSNAWNULIA lNALNUATIHATUAYY SO, WU ASkaSHE

IS a

HCL 5%+ SMS 1% ugiraanleanuiu 5 w1l aunsatisdnenenaatelanian daunimuas taun

9

Ygyraon1sildsudiudensuuen-nuly uazdille uaznisvensuvesuslnanuninlaesiulyl



wanAeRudaisuiun1ssATUAIY SO, Sauden1sanAevesdamasineanlanluiteliiiuainnang

(%
Y

AULIRIEIU EU (10 ppm) waznisanasvasdamesinoanlanninaainia 50 ppm (Codex) ka9

v

fuflunmageuiBnsuddilese HCL 5%+ SMS 1% w1y 5 unil iledsesnlussussimasanivg
Usznau wui1 nsenfnses anstaumleslaeenlesluie 2.52 ppm %qlﬁLﬁuﬁﬁmﬂﬁWQLﬁumwmsgwu
EU (10 ppm) n1sandnsvesdaineslneanledluiuden 381.23 ppm das1ni135n155u SO,
(1000-2200 ppm) wazn15AnA1svesdaieslasanlediana 43.46 ppm T9iA181n91 50 ppm
(Codex) Tugugusznoumsianumels ludesnunmdRadensuuendiliuansisiuisnissu

= a

SO, wetilaluidvuniusiiadiunediy Wesannaledidonune Jenlrinisdudlelulade aas

U

danaleiudsnuunlunisuyasianzauninaleniiasnuig

10. nsuwauIdeluTduselevd
fuszneumsamnsadimaluladmisldarsnaunudild ludszgndldlunisdeoendilely
Usewmaiduannnisld so, 18 iediuusinanisdeenlfuiniulueuian nsldisuddonse HCl
50+ SMS 1% w1 5 uitausawienlildnaunulusuinald slefludrisiudsnmuinazlaivng

[y [y |

a =~ o v v = & - ] MY a o v =
wuly Heanleiiaaiuuin 1 Auazann1swanaaUaann18unaan1swals Na1A NaIwtAaININa

o

abeliuisainegnatios 3 TludlagRnIzlanananensn
11. A1vauna (81d) -

12. 1BNE1591999

WSIAd yyesn. 2544, wavesansusznauindediuduasiadeuiilunisaiuaunisuindsvesale
W& INBAUAL. Inendnusinemansumdudio. awiveInsndinIsiuie.

W 94, aNNYS LWSAY, avisll fUnnsenags, TWwnl guivad, eVt unAMd, aues augny,
anenad SauAn , ToTau WIAUIANIEYE waZIIUN Wgwd. 2557, ATRRIUINITIANITUAT
MaAu Realeiionsdsenn. L’%"mLﬁumiﬂizﬁu%mmiﬂiu%mmsmwm'ﬂ 2557
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