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Abstract

The use of sulfur dioxide fumigation in fresh longan to extend the shelf life of
fruits for export to China during the years 2553 -2557, the problem of sulfur dioxide
residues exceeding than Maximum Residue Limit (MRL) of the People’s Republic of
China (PRC) 50 mg / kg. PRC makes frequent notification. If the issue can not be
resolved, Thailand. PRC may suspend imports of longan from Thailand. Causing
enormous damage to longan growers in the eastern area. Not less than 4,752 million
baht or less than 9,500 million baht of longan production in the country. Such problems
must do research to find the cause of the problem. In the playoff, sulfur dioxide In order
to fix the system. Moreover, the fumigation chambers are suitable for use as a
fumigation chambers are prototype to advise the exporter and the plant operators to
study the playoff sulfur dioxide is right and proper.

Data from surveyed fumigation plants in the eastern region in the year 2553 - 2555
found that fumigation plants in eastern Thailand with five classified as fumigation plants,
equipment used to aid the dispersion of sulfur dioxide the fumigation chamber. The first
fumigation chamber, no device in the distribution of sulfur dioxide (the cabinet of this
kind must be improved because it does not conform to the standards, TAS 1004 - 2014)
a minister of the two pipes and pumps. Assist in the distribution of sulfur dioxide at the
third playoff type fan assisted in the distribution of sulfur dioxide at the fourth playoff
species like the third, but with a cooling system to reduce sulfur vapor temperature.
Before fumigation chambers system of the fifth directional wind one plant from which
such information can be found at most programs. Use a fan to help in the distribution of
sulfur dioxide. However, due to the installation of a fan to help in the distribution of
sulfur dioxide, which has many effects on the distribution of gaseous sulfur dioxide or
different.

The study found that installing the fan that caused the sulfur dioxide content in
the longan for the best results. The fan 4 is mounted in the chamber over the emissions

of sulfur dioxide chambers 2 Adjust the fan bent at an angle of 45 degrees and a fan



second Installer front above the ground approximately 45 cm from the results. The
study found that Sulfur dioxide residues in fruits of five pallets (pallet is placed on top
of the 10 floor, 4 per basket), each pallet analysis on the lower middle class 3, the
amount of sulfur dioxide residues in various points analyzed. The properties are as
follows: Sulphur dioxide in the Longan in the range from 26.26 to 48.41 mg / kg mean 34
me / ke shell 1504.78 to 2088.01 mg / kg mean 1783.20 mg / kg as a result of sulfur.
oxide residues 237 -348.45 mg / kg averaged 307.14 mg / kg of data analysis using t -test
showed that sulfur dioxide and five pallets placed at various points. In each level, both
on the ground and sulfur dioxide. Residues do not differ statistically.

The factors that will allow residual sulfur dioxide to safe levels. In addition to
installing the equipment in the distribution already. The operator must calculate the
amount of sulfur on the TAS 1004-2557 obtain the correct dosage. Must have sufficient
space for the transmission and distribution of sulfur dioxide. Rate Medium (40-50 m?) no
less hostile than 8 m> 1 (ton). Moreover, the exhaust blower gas the motor with
electrical power suitable for sucking gas out of fumigation chamber to gas recapture
unit. For eliminate gas sulfur dioxide in gas recapture unit requires lime solution (Calcium
hydroxide) sprayed by motor in top of gas recapture unit. Sulfur dioxide must eliminate

before being released into the environment.
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2551 1,531 13
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Tuiufl mindinisfadeinauiidaglumanszneslugaiivanzay wdufivonsuuaramsondlatiym
Tudlufils

8.4 nmsnaasudnsnavesiaauduiudadoiidinarenisnszatefveuiadamiosie
oonlud Tasnsindainau 12 90 AwgUT 5 Yausinaufadameslasenlud muganiieg munwd 6
Tagadl 1 fudingau a7 2 Asnansvies a9l 3 Fuuu 9a7 4 fud1a 9af 5 USuFuE Ha
P19 4

8.5 andeyaluasneil ¢ Wediaszideyalasld T - Test iflomanuuanitwosUiunm

a

Faoslneanlediinainnisilainaugad1agiiuiy 12 90 wudinaudan 4 wag 5 inan1sns

s Al A o L%

nsxarefvefatamaslnoonledifian gaiinsiaviinudameslneonladqed 2 uinmnanwies
liwumnuuandsninauidusia 12 & dumnefaiaay fil 4 wag 5 anwnsn Tnsnszanedaia
dlewleufuinausadug

8.6 Yimsanwinansldinausail 4 uas 5 Sawfuinaudaf 11 uaz 12 lduadsmsned 5
Mndoyans1sil 5 wui nan 45 - 55 uit Fadutinaiiufadameslnoonludnszanesluessls
ogsauysaiudImUIn Msnszaefvesuiareudnainaue A1 RSD ogfl 20.41 - 23.64 %

8.7 vinssuanlelaelddly 450 nzndy Tddwuzduusuia 2.5 Alansu Avungaiiy
Freg19muA Ml 6 F1uau 5 Wian udaznianmend1 S1uu 10 Fugar 4 agnd Tuudazmnianyi
Mafiufaeg1e 3 SERU VU Nas uazas Thnisfiudiegiatanan 15 99 uiaggaviin1TiiATIed 3 41
Ham A9 6 Frarnuanisnasamui dawleslaoenledludedlevarafogaiuiina wnnd 50
un./nn. LLan%mzwiTaw\laﬂmaﬂlﬁﬁﬁy’amaqmiw 350 un./nA. %ngmﬁ ANNIATFIUTDIUTENAY LAz

11M5511v89 CODEX laglamzngnitfegiuuu luvaeiingninegauadvsunadamesiadosuin

WeneaauAnadelagld T-Test lagvinisnaaaua1n1snszatemivedoya (F- test) Inu@etun 95
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% routiy wuiUsnadameslneenlasiluidewasimaliandululufiemanontu Tneg lunand
1-¢ TAndulufiemadiontu wiwanssanmand 5 Wisuieu luudasssaulundaznan wu
v Wrafiunnsisaindy narsuazduans egheidodn Syl Audesiu 95 % dudu nansuavdudis
Tinailaiunndatunaman
8.8 vinsuuugnssuielRlddleAfiusmnaaisanAsiiniian MRL Tneldusauna

Az dulSnaindussl

88.1 wuituiiidluressuusudadlindu 8.70 msrawns - dlo 1 dy
Tanle 360 ngnsn

882 Usuiinausiuwisil 4 wag 5 Truawhygm 45 s

883 naUsuadamlodlneenluinndig vana 1o uazden FUALLINTFIU
VPLERRGHE aun1597t 7 ldwumnuuansnwedameslneanlsdluusay wian wazluudavdu
Uy nans 813 neaeulagld T-Test fimnudatu 95 %

884 \Audoyarugaumnlaumsed 8 uazns i 2

8.8.5 doyavesddily I Mum131N 9

M13199 2 wansvedeuUsinadaeslaeenlunlunadilelulsog seninaimuniieuiulsesuwuusingeg

USunaudamas(un./nn.)

12
o

yilalsesu N SD We  SD waen SD
LL“U‘UW?]I 1 3184 126.10 192 244 1988.5 833.3
LL‘U‘U‘ﬁI 2 297.5 84.21 225 8.0 1957.6 114.3
LL“U‘UW?]I 3 3753 11206 251 14.3 2408.0 803.4
LL‘U‘U‘ﬁI a4 452.2 8597 988 47.6 2813.7 391.1
WU 5 - - 3543 776 154738 1673

12



gULLUUIiQiiJ‘ﬁI% 246.68 2877 155 6.20 1749.93 172.17

WM

gaslunsiuininudamasineanlen

SO, lalasnsusensy = 32.03 * V *N *1000

(Vialadnsumantansy) W

<
1l

YSuasvasansazansunsguluieulansanled@adans)

=
1l

ANUTUYBIE TRz sNInIguleRelensonlun(uesiia)

W = dnindegiadu (ns)
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A15199 3 wansUSunudauieslnoonlealureITuLUUAINe

Usunadamesineanlanluiessuluuniee (un.a.)

LL'U“Uﬁ 1 LL‘U'U'17i 2 LL‘U‘UﬁI 3 LL‘U‘Uﬁ 4

L3981

(i) REC LG LOW REC LG LOW REC LG LOW REC LG
0 0 0 0 0 0 0 0 0 0 0 0
5 391.1 11734 109.3 1369.0  684.5 4644.8  1799.2 23468 32758 133965  5084.8
10 25024 36669 7211 3666.9 22002 71383 49968 36180 119786  22050.4  9240.6
15 7089.4 73827 7415 125555  4107.0 73338 93384 58182 169167 252773  16867.8
20 65027 87517  1550.0 179435 71872 92895 148633  11049.7  18334.6 339312 2234338
25 8067.2 138854 32752 223927 118808 81161  20877.0  10169.6 164767  33149.0  28162.0
30 107563 178457  3619.4  21268.1 142277 76272 212681 123209 169167 403850  29384.3
35 7676.1 224905  3137.3  20388.1 159389 90451 244950 141788 169167 462032  29775.4
40 110985  27037.4 51261  21757.1 169167 48892  30459.9  7187.2 167701 546127  22197.1
45 10560.7  27037.4  4000.5  25619.6 194102 78717  28993.1 73827 134943  58670.7  18676.9
50 95829  24250.6 62407  27184.1  15547.7 77250 193613 67960 211215  56030.6 193613
55 79206 20339.2 4911.8 137387  15890.0  4400.3 128587 33247  21317.0  60333.1  17503.4
60 66005 79206 0.0 0.0 13787.6 27380 99251  2004.6  22637.1 510435  15156.6

REC = YFunaunuzausnsiuueiny  LOW=  USueunuzausnsininanaiugid 1 i
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A1397 4 uansUSinadauesineanled (un./dns) anuavesnisilainau Assay 1 1ATed 31NYATIAA

U 5 99 v 5 Wit Wuna 15 wiil

[%
U o

ANYTUIU

12 90 nluviossy vua 420 x 373 x 230 w4,

nan 39 Uinaudamasiaeanlen (Hadniu/ans)

(u) Wooudal 1 Weawdadi 2 deowdaii 3 deowdaii e dimausndi s sinawsifi e Weawdiil 7 Weawshils  veawshdio  Weaushil 10 dmeudad 11 sinauddl 12
0 11 2,933.54 5,744.84 6,356.00 12,345.30 17,112.30 16,378.92 16,501.15 17,845.68 16,378.92 17,234.53 15,889.99 14,423.22
5 1/2 11,367.46  2,322.38 17,234.53 19,923.61 13,567.61 16,990.07 16,378.92 17,478.99 16,867.84 16,623.38 11,978.61 14,300.99

10 1/3 13,616.50  3,300.23 20,412.53 17,478.99 16,256.68 15,767.76 15,156.61 16,378.92 17,234.53 15,401.07 16,501.15 13,567.61
15 1/4 4,889.23 6,844.92 15,034.38 14,667.69 18,334.61 18,212.38 16,623.38 13,934.30 16,501.15 12,711.99 12,589.76 13,323.15
0 2/1 941176 16,867.84 19,801.38 12,956.46 13,689.84 17,601.22 17,112.30 13,689.84 16,134.45 15,034.38 15,034.38 14,789.92
5 2/2 1,589.00 17,234.53  21,145.91 12,834.22  5,867.07 18,823.53 14,178.76 16,990.07 16,623.38 14,789.92 12,345.30 14,545.45
10 2/3  977.85 17,601.22 22,001.53 20,290.30 16,501.15 1,822.77 16,134.45 15,889.99 16,745.61 15,645.53 12,834.22 12,589.76
15 2/4 15,278.84  18,212.38 17,601.22 12,956.46 16,256.68 15,889.99 17,112.30 11,611.92 15,767.76 13,200.92 14,300.99  6,233.77
0 3/1 5133.69 9,900.69 10,267.38 5,622.61 1,222.31 1,833.46 14,423.22 12,223.07 12,956.46 9,289.53 13,567.61 12,589.76
5 3/2 11,245.23 13,567.61 8,067.23 1,222.31 1,344.54 7,578.30 3,911.38 11,000.76 14,300.99 9,900.69 11,978.61 9,656.23
10 3/3  9,900.69 13,078.69  7,578.30 2,322.38 488.92 16,012.22 14,741.02 13,812.07 13,567.61 8,067.23 10,756.30 10,022.92
15 3/4  7,578.30 16,256.68 6,600.46 4,522.54 244.46 13,200.92 12,589.76 14,056.53 15,156.61 12,711.99 6,844.92 6,967.15
0 4/1 9,900.69 11,122.99 18,334.61 17,845.68 16,867.84 16,012.22 5,622.61 11,734.15 14,423.22 13,812.07 9,167.30 12,100.84
5 4/2 574484 8,678.38 16,990.07 18,212.38 16,378.92 12,956.46 13,445.38 14,423.22 10,634.07 10,145.15 12,223.07 10,022.92
10 4/3  12,223.07  16,134.45 15,645.53 17,723.45  855.61 15,034.38  6,038.20 13,078.69 13,567.61 11,245.23 12,956.46 12,834.22
15 474  13,812.07  17,601.22 16,990.07 17,356.76 14,667.69 15,401.07 14,545.45 12,223.07 10,634.07 11,000.76 10,756.30  5,989.30
0 5/1 5867.07 12,100.84 14,423.22 10,267.38 7,822.77 6,478.23 10,267.38 9,045.07 10,511.84 9,778.46 8,800.61 7,333.84
5 5/2 3789.15 13,323.15 12,467.53 13,445.38 11,000.76 10,389.61 7,333.84 9,289.53 9,534.00 6,600.46 7,456.07 6,844.92
10 5/3  9,045.07 12,589.76 13,689.84 10,634.07 11,000.76 10,145.15 9,045.07 5,989.30 7,700.53 9,900.69 7,578.30 8,067.23
15 5/4 117,341.48 143,009.93 135,676.09 136,898.40 118,563.79 117,341.48 48,892.28  73,338.43  91,673.03 107,563.03 74,560.73  75,783.04
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A1519% 5 USunaudaastaneanlantuiaadarannnisiannay ¢ 4, 5, 11, 12

w1l W1 92 93 gl 9all 5 Aade RSD
5 3055768 1588.999  244.4614 0 366.6921  1051.184  121.5659
10 3177.998  1588.999  3544.691  855.615  1955.691  2224.599  50.26797
15 9411.765  6844.92  3544.691  2322.383 513369 545149  51.19281
20 14056.53 1222307  8556.15  11000.76  6844.92 1053629  27.26095
25 19923.61 1674561  12834.22  4889.228  9167.303  12711.99  46.87931
30 20779.22  18456.84 1124523  6967.15  20779.22  15645.53  39.8246
35 23057.22  20656.99  9656.226  8556.15 2359053 1728342  43.87746
40 22612.68 2542399 1185638  16990.07  27379.68  20852.56  30.56115
a5 2493506  27257.45  21634.84  14056.53  24079.45  22392.67  22.66566
50 23834.99 2371276 2041253 1454545 2884645 2227044  23.64316
55 2970206 ~ 21757.07 234683  19679.14 1772345 22466 2041313
60 23101.6  26035.14  11978.61  11611.92 8922.842  16330.02  47.04745
65 1955691  15889.99  17723.45  15156.61  9167.303  15498.85  25.35584
70 1222307 1295646  13934.3  4033.613  9900.688  10609.63  37.37942
75 10634.07  10022.92  6844.92 2322383  8922.842  7749.427  43.34814
80 4522536 7578.304 5255921  1955.691  1588.999  4180.29  59.18435
85 5867.074  2811.306 2322383 2322383 4889.228 3642475  44.85863
90 4766.998  6478.228  977.8457  -366.692 1833461  2737.968  102.7562
95 4033613 3666921 1344538 1833461 855615 234683  60.56017
100 35044691  1955.691  855.615 0 1588.999  1588.999  83.38263
105 2077.922 1344538 0 0 0 684.492  142.0737
USuad SO, (1n./a.)
20000 ’ \
15000
== nqitlan
10000 —B— it
5000
0 a
20 40 60 80 100 120 +387(UW)
-5000
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Aa o

NsINA 1 uansaefsresiiadaieslindluiossuiiiairie vesisesuiaiiagnesnilan

M15199 6
Fanasia
fleannsila

4,5,11,12

e

ANINISINURIBES

Usuraudaaslnoanlad(un./nn.)

hawa o wWaen
Wnand 1 U 458.66  153.72 2180.29
nang 203.65 18.62 1149.35
an 283.11 12.31 1721.09
Wnand 2 U 41278  157.60 1908.94
nang 282.44 55.08 144376
a4 274.44 14.50 1904.17
Wanil 3 Uy 441.43 92.31 2190.72
AN 249.96 11.48 1783.95
A 296.31 67.26 1524.26
wnand 4 U 39227  169.31 1781.42
nang 231.25 34.11 1228.35
an 316.11 16.37 1995.17
Wnand 5 U 431.85 75.03 2650.14

LI8a1 (W19)

aanlunbu



QGEN 336.19 28.66 2333.44

A 302.31 26.18 2075.04

A15199 7 wanslSunadawastaeanlonluaileannisilanweay @a9 4, 5, 11, 12 IeguSunnauman

4 wag 5 Winuasinyy 45 a9mn
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gavinsiuAIENg

Usureudanaslaaanlas(un./nn.)

hawa o wWaean
wianii 1 uu 3023772 38.1171 1682.932
a9 2925735  29.54053 1612.90
g 310.8423 31.12537 1629.207
wiani 2 uu 338.1131 43.08911 1931.715
nans 329.3506 32.63636 1799.239
g 296.945 26.93664 1695.562
wnanfl 3 uu 321.1162  40.63615 1887.401
nad 2923127 28.92403 1748.255
a 295.0725  29.1253 1708.883
wwandl 4 uu 338.8565 41.61603 1998.381
nand 320.8079 32.11433 1780.976
ang 288.7792 31.75299 1778.815
wnandi 5 uu 311.0176 44.72177 1974.924
nand 307.279  34.77463 1805.683
a4 238.9435 32.47001 1678.143
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M13199 8 wansgamMiNlA1ne) vzviinssulagldinaudan 4, 5, 11, 12 Tngaumaiilagly Data

logger YaugyINNTINGUNITUBNTNBITULIAT 5 Wl 33.8 deALvALTed

1a(uii) 90l 1 90l 2 i3 a4 il 5
(V) (nan9) (vw) (819) (819)
5 41.3 375 41.7 34.8 35.2
10 41.1 37.4 41.5 35 35
15 41 37.2 41.2 35 34.8
20 40.7 37.1 40.9 35 34.7
25 40.4 36.8 40.7 35 34.6
30 40 36.6 40.2 34.8 34.2
35 38.8 355 38.8 34.2 32.8
40 375 34.5 37.4 33.6 32.3
45 36.3 33.7 36.1 33.1 31.8
50 353 33.2 35.2 32.6 31
55 34.5 32.8 34.5 32.3 30.8
60 339 32.5 33.8 32.1 30.8
65 33.6 32.4 33.6 32 31.5
70 33.6 325 33.7 32.1 32
75 34.3 33 34.6 32.3 32.6
80 35.7 33.7 36.3 32.6 33.4
85 37.7 34.8 38.7 33.1 34
90 39.4 35.8 40.5 335 34.1
95 40.5 36.6 41.4 33.8 34.1
gaungil (°C)
50
0 M '
—®— 301 1
30 — :‘!@Wj 2
20 - 307 3
01 4
10 —*~ qan 5
0 o AR oM E A AE AN AE EM EE AA AE Tn 9E 6n OF an o 1a(u)
O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 ‘

A o <

NIINA 2 uans@umvnll MNsU 5 90 Aude 8.4 ol 1Ian #eY
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AN5199 9 ANlea1nsiausiuiiale Tneisuiudsunudamastneanlenniwsizile

DD

YSuraudanaslaoanlas(un./nn.)

L a+ b+ L C h waen e Vana
53.02 3.92 45.87 53.65 45.82 84.31 1149.35 16.56 202.18
53.16 6.54 41.04 52.65 40.23 81.08 1161.44 32.86 218.87
58.13 5.36 42.89 55.09  44.301 81.19 1501.28 59.20 294.82
54.07 4.66 42.95 55.59 43.86 85.12 1544.77 43.07 275.18
52.22 3.46 45.27 55 46.72 81.94 1721.09 13.37 283.86
51.47 6.71 38.76 51.89 38.73 79.70 1781.42 169.31 392.27
57.75 3.00 44.83 55.42 44.16 85.82 1783.95 8.25 249.96
55.94 3.27 43.92 57.54 44.06 85.34 1791.12 19.77 262.39
53.79 5.67 42.96 53.73 40.98 81.04 1908.94 157.32 412.78
58.66 4.64 43.26 59.05 43.12 81.02 1995.17 19.57 318.17
57.79 4.10 42.18 58.28 41.82 84.47 2166.25 19.52 690.04
55.67 3.88 48.79 56.52 47.93 83.83 2180.29 143.25 452.48
55.00 3.84 45.62 55.59 45.02 84.96 2190.72 92.31 441.43
59.97 4.03 44.75 59.94 44.64 85.61 2333.44 28.66 336.19
59.23 5.42 43.39 58.26 43.07 82.79 2650.14 70.96 429.08
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9. a3uNaNIINAaRILaTTaLEUILUEY
INNIATUNITETIALNAFOUUTEANTAINVDINBITULUUFNA a@mamamaaﬂﬁﬁqﬁ
0.1 Tsssulufiufinansiusen Suunmunislégunsailunisdasnisnizaisves
wiadamloslasonled I 5 wuuseiu wwuiiteldinniigadunsldtnaudelunisnszaned

Savay 79.17 wnasnndaufadamestaoonlan AL 2 wuulngNISWINIULOUNS 50888 95.83

lufiadamlesineonlundnludanudiugs 1 1ss

(%
v @

92  mshareinauluvessufivangan Aadsuinaiundies 2 §1 wilegaiiudes
uiadaoslnoonledidwiossy Tnsfuvhau 45 asm uasfndainauudnmuminfes duas 2 &
dletheliAamslvaouvesuia

93  msdalilidlelusiessy Tnelvidfuiiinfvnzaunuiuugiin uny. 1004 - 2557
31NN1INAABINUINTATI@INVRIUTUINITRS Lidoendn 8.70 m151auns de a1ty 1 du dina
Tnenssronmamatle Maldhmdiuomnissy 6.958.70 manauns e dle 1 #u dewaliuTum
dawlaslasanledanddliaiiane vinadlefiogduuunudameslaoonledaniaiuyTuwi
A

9.4  gumniluiessuiauunNd19 N uMNueNYBs uazkanAsiuluLiazan Ay
51971 8

95  Unnudaweslneenludiiuden fuunliundulluiiemaderdufuunadamesla
sonledluiiodly wiedrslsfnuinansiengiundnliaideontd vadoradosnain
Aunmvesale AmmuveaUden dsdssaliuiinudameslaeenludiiudentios uinudawes

leanladluiionly g

(%
Pl (%

9.6 ANNIIRAUSNAURIUANa el AR ANLANA19TUY 87199 09TNSANWILRNLAL 9T

WesannanialegsliadliwnnanenunausunadamasinanlanMiuaasnwansneanu

10. n1suwauIdelUIduselewl
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11.

Nnransmaassilldamsmilumeunsuazldusslond iufusznounslsssudamesla
oonlsluiuiiniany Tusansiuiu ale 153 @, b, bees) Sediviinunisdeenniifay eeo,coo
fiu ansnsadseenduinunin JUnumstamesineenludnndsiinit eo un/nn. Wuilseusy
YoaUszmAIy dswalasnswoinunsnviilfinuasnsdisgliuniu iuaderuduuduariung

nansinuasuiinensUanaleluiunanang fueen

HamINNTITeUszneumsainInimadantssy MsnsgUnsaitaelunmsnszaeiaves
fradameslasenled msvtafneiigndes nsemumnIgILAURAINYAT UNY. ecoc-beds Yinli
fuszneunslsssudauiesineonledluiiuiiniany fusen T4¥umssuses GFP musnsg Ul 1nnns
sudusddesanarndunsidfindnenmuesasadsady silkianuianudlesumedanissy
fradawieslavonledinniu ilvgrmaussdiuesdtinisouasimunnanunani o uiifimng
a0 iWuiiveusuvesusznounsluiiud vilsfinasgu uny. ecoclees aunsadaduld

mangunglaegaliussdnsam
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