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Study on the Effects of Air Velocity in Fumigation Room on Sulfur Dioxide Residue in
Fresh Longans in Northern Region
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Abstract

The experiment on fumigation of longan with sulfur dioxide (SO,) was studied in collaboration with a
longan exporter in the northern region of Thailand. The fumigation was done by burning sulfur powder 2.6 kg
inside the fumigation room of 34.57 m’ (2.94 x 4.90 x 2.40 m; W x L x H) containing 256 baskets of longan (2,944
kg). The baskets of longan stacked in 8 layers on top of the wooden pallets. There were 8 pallets arranged equally
spaced in the fumigation room. This study was to find out the SO, residue in the longan flesh as affected by the air
circulation inside the fumigation room. Treatments were; A) placing the industrial fan of 45 inches diameter driven
one-half horse power at the front portion of the stacks, B) placing the fan at the back of the stacks, and C) placing
the fans one in front and one at the back of the stacks by adjusting the font fan tilted downward, and upward for
the back fan. Longan samples were taken from every basket for SO, residue in the longan flesh (AOAC, 2005
method) at the end of the fumigation process. Residue SO, in longan flesh were 20.78, 33.32, 63.99 mg/kg for
treatment A, B, and C, respectively. The residue of treatment C was higher than the allowable limit, 50 mg/kg. SO,
could easily penetrate into the fruit by the effect of circulation air velocity.

Keywords: Sulfur dioxide, Fumigation plant, Industry electric circulated air system
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anfunageunsInatus leandaeiansnpes il il 2,944 nn. deviessy sRandau
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2005) 917 LaLIALSNEGaR 5°C AuATL 30 TUININTIAABLAUNINKA

HALAZIATOUINA
anuEaanlaaiade WuuLLA 1, 2 LAx3 WUANUANIRAETINWINTL 0.59 0.62 uaz 0.72 m/s ANNANAL
(Table 1-3) Tmmmuw 3 wm@mfmmﬂmmiulwmwwﬂuummmw 0.5 m/s wnmumvwanm‘w (Table 3) A1
AUEIANIRAEILANTUALN T 1-10 WU INLAETusEdng 0.54-0.84 m/s \NeunNaANUAIgINgn 0.5 m/s agilu
INoUTIasanInetd LazAY (2550) fvualiTaarinlsfaiilenadudatusleldmty WenBoudeusuldwaan
e RN 1 LAz ﬁws‘iwﬁ@mhﬁmum%ﬁ 8 (Table 1-2) ey 3 WuLLN@mgm;mwwmmﬁ 5 uav6
WUAN 0.95 WAz 0.75 m/s AMNAIAL (Table 3)
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Figure 1 Top view of three types of circulated air system installed in three fumigation rooms; fumigation room FR
I: an electric fan installed at the front room position, FR Il: Installing an electric fan installed at the back
room position, and FR IlI: two industry electric fans installed at two sides of the front and the back of the
fumigation room.
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Table 1 Average air flow velocity through empty baskets layer for FR .
Layers
Pallets 1 2 3 4 5 6 7 8 Mean
value
1 0.76 052 043 057 083 1.00 054 040 0.63£0.21
2 0.86 065 0.68 052 074 036 029 028 0.57£0.22
3 091 0.72 079 066 059 054 038 036 0.62+0.19
4 095 085 0.76 080 057 047 038 0.34 0.64£0.23
5 0.60 053 065 087 082 073 087 0.71 0.7240.12
6 0.70 047 050 067 069 067 065 043 0.60£0.11
7 0.71 044 038 046 056 062 057 038 0.51+0.12
8 0.75 062 0.60 048 046 043 036 0.27 0.49£0.15
Average 0.78 0.60 060 066 066 060 051 040
Grand mean = 0.59, %CV. = 4.41
Table 2 Average air flow velocity through empty baskets layer for FR 1.
Layers
Pallets 1 2 3 4 5 6 7 8 Mean
value
1 0.72 048 043 042 050 051 041 0.39 0.48+0.10
2 041 054 052 055 061 058 036 0.34 0.49+0.10
3 053 041 042 049 056 063 059 044 0.51+0.08
4 060 039 049 079 0.88 085 067 046 0.64+0.19
5 1.02 092 095 092 070 064 045 040 0.75:0.24
6 104 107 093 083 083 062 049 037 0.77£0.25
7 095 084 087 085 086 084 046 034 0.75%0.22
8 073 040 039 053 069 079 071 049 0.59+0.16
Average 0.75 063 063 0.67 0.70 068 052 0.40
Grand mean = 0.62, %CV. = 6.43
Table 3  Average air flow velocity through empty baskets layer for FR 111
Layers
Pallets 1 2 3 4 5 6 7 8 Mean
value
1 0.71 061 053 062 081 090 092 062 0.72+0.14
2 063 042 043 044 055 056 056 057 0.52+0.08
3 073 049 044 054 070 0.83 085 0.87 0.68+0.17
4 0.87 063 056 055 059 068 084 1.03 0.71+£0.18
5 079 064 070 098 1.10 123 1.18 0.99 0.95+0.22
6 080 0.67 065 074 083 1.01 076 058 0.75+0.13
7 095 063 054 060 069 078 0.83 0.82 0.73+0.14
8 0.76 0.64 050 047 052 059 078 1.10 0.67+0.21
Average 0.78 059 054 062 0.72 0.82 0.84 0.82

Grand mean =0.72, %CV. =57
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nsanAelaELaRe WUANITANANS SO, Tuialnseaesaluud 1, 2 ua¥3 Wiy 20.78, 33.32 LAy
63.99 Haaniusanlaniy (Table 4-5) MNAAL TPELULR 3 WUANANIANANTRY SO Tumum@mummmﬁ’m
11NNd1 50 Haaninsenianiy nwian Hasanldiaan 2 Fufanaeunldiaty faiufs SO, mmsmi‘wmqw
il lupenimnnauasiinnisdufassninufatunadnle mwmmummn@mwmwmuwhmmumm S-table
53% Winiu 2.6 Nn. mmflmmﬂmqvl,umummmmﬂ@rﬂfammﬂﬁﬂm’mmuiﬁvl,umu S-Table +20% infiu 1.7+0.3
n. WenBauifeuuuun? 1 uas 2 wuAANAN AN (Table 4) LL[E]I'LN@NWL@N'ﬂmﬂﬂ@ﬁﬂﬂ’]iﬂﬁ‘wﬂ’mLLﬂ’&iﬁJ@N’]L’&N'ﬂ W
ANANANNUSIZTUINAMULTIAN LAY mrfmmﬂuma (r Winfiu 0.53) muuﬂ@ummmwmuLmumfa‘ﬁmwmiumi
wmmmqwmuLmvﬂs‘umwmmmau%mummmLLr’flﬁJﬁmm"Lm fouuund 3 wumwmmqmm@maﬂmmwmu@
mm%mu@uﬂ wuURUsEAUTRaNFINANGn 2.0 (a1n 3.0) Wafusneuu 30 it 5°C luganaginianyg  dau
ﬂiwLmutﬁémmmmu‘luummwuzgwumﬂuaﬂmLmuq‘l,ﬂmmlm wanAgTag s an RN

Table 4 Mean of SO, residue in longan flesh, pericarp and whole fruit of 8 pallets for treatments FR | and FR Il

Pallets FR I FR I
Flesh Pericarp Whole fruit Atril Pericarp Whole fruit

1 14.14+14.09 1884.45+512.49 277.70+67.06 46.44+£17.65 2351.00£516.89 359.28+95.86
2 19.60£16.59 1581.95+485.82 251.35+79.77 17.30£12.92 2086.42+633.37 299.01+80.98
3 15.55+16.38 1737.34+174.92 283.95+31.94 34.21+42.36  1939.33+427.49 280.74+58.48
4 38.20+16.56 2167.49+208.26 320.97+46.13 14.55423.93 1858.31+477.14 276.17+39.18
5 15.15+15.46 1922.63+174.99 288.23+24.07 36.71+27.93 1996.26+477.93 258.56+76.50
6 22.96+£18.11 1566.35+253.00 265.43+21.52 51.65+18.25 2244.54+655.00 339.42+59.15
7 18.83+11.66 1799.47+82.20 284.24+19.72 30.88+21.87 1820.78+254.90 289.85+19.28
8 21.81£21.17 1878.75+235.24 272.72+40.64 34.78+25.00 1888.11+201.84 252.86+45.19

Grand

mean 20.78 1817.30 280.58 33.32 2,023.09 294.49

Table 5 Mean of SO, residue in longan flesh, pericarp and whole fruit of 8 pallets for treatment FR 111

Pallets FR 1

Flesh Pericarp Whole fruit
1 52.31+£27.45 2429.84+453.68 390.30+70.11
2 52.47+27.40 2278.66+595.86 403.30+83.21
3 71.48+18.25 2113.52+153.86 204.67+168.96
4 61.52+21.56 2144.29+697.69 331.76+235.45
5 82.33+£31.92 1932.70+£310.92 358.04+57.55
6 59.07+26.21 1920.984297.94 354.53+41.11
7 52.85+35.36 2183.25+845.02 369.88+84.84
8 79.89+46.96 2522.91+411.34  495.94+63.59

Grand mean 63.99 2,190.77 363.55

a1l

nsldvnanaaasanazd Ui lfiunzantianszanefnadamasineanlaf ldmndiuuy 1 6o
A wad i ndulazynnanliasinaseinai Wit adudaiunas lanau

LaNA1581984
Fnawast Ranfiaa, a1mmed 0qna uazanAasi ansIRaNAA. 2550, naswdaieslasenlad (SO,) funadnloandatAaveuAauena
ULl forced-air. Mentidaatiuanysal dinaunesuaiuayunisiae 87 uil.
AOAC. 2005. Sulfites in Food Optimized Monier — Williams Methods, Vol.2, Ch. 47, Official Method 990.28, Section 47.3.43. In Official
Method of AOAC, 17" edition.
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