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Abstract 

A drying process of fresh onion has been studied, The experiments have been 

carried out to examine the effect of pretreatment with some chemicals and drymg 

temperature on quality of dried onion as well as the optimum condition for storage. 
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Fresh onion is soaked in sulfur dioxide and ascobic acid solution prior to drying 

ill cabinet tray dryer at 5QoC, 60°C and 70°C. The results are well fit to exponential 

equation with only one constant variable.The results also showed the samples drying at 

higher temperature have higher drying rate as compare with the samples driedat lower 

temperature. However, the quality of sample treated with sulfur dioxide solution and dried 

at lower temperature of 50°C is much better than those dried at higher temperature. 

Moreover , the pretreatment prior to drying and the temperature of drying process have no 

Significant effect on drying and rehydration ratio. 
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" lllJU-;il\jD.l'Y1l.,'JflmG1f1l~~1~lVl1um1t.lUll~lll..l1..rfuUl.,'J (thin layer drying model) ~&lllJ~~tITuYi'lf 
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9lDlIUH-J 
" 

~711 Lm~~n 0.79 ~711 ijtRJ.Jl711 1.62 ~nlJl'l1l~711 'lh~~cuWJjj~~~~ 200 !Nf1lL'lffiL<StI~ th:mEllJ 

~lEJLYltl.ffiJ mL71Yl mJ.Jl'ITl~nfilvi~lU'lJ!N'lJ~fil~mlJ.J-mU 't~~lU lW1'i1~LLm-l1t.H~ 6 .fu L~m~~n~ 

.. .., ... I ~ ., ... I ~ 
311.5 ~'il1/UlYl ~lUtn.UJ'lfN1::tJlUmlJ.J'lM£mn~ln~EllJL~U~.n~Utlnfi~ 12.5 'lfJ.J . ~lU~CUWJjj~ln 

mhJyl~~rum!l'lJm';;rn.J . 
~ 

.. .. 
?91flflll 

t 

VlElJ.Jm lV1tll~u~ Ltlfi lfimlLurn l~wlVlElJ.Jm lV1tllJ.Jl~~vilmlJ.J~~m~ UElmU~ElmL~l 

.;fu71lJ.J'ln~ l~ijmlJ.JVlUl 3 J.JJ.J . 

1 'W~lum::trmn111~'l 

2 ~lum1LL'lf1um1fi~mtlluLL71m<StlJ.J~~nlmfi lYlvi (Potassium metabi-sulfite; KMS) mlJ.J 

LiiJ.Jiiu 0.3% UlU 10 UlYi 

3 ~lUm1LL'lf1u~l1fi::mum~LLEl~f1El-run mlJ.JLiiJ.J~ 0.1 % uru 10 U~ 

1~tlm~trmmmElUm1EllJLL~ luiiEl 2.3.2 Lm:: 2.3.3 L~mhmfu..nJ1-l~runl~~lU~'lJEl-lVlVJ.J 
~11V1tllEllJLL~ m::trmm1'lilVlElJ.Jm lV1tllEllJLL~~.m~~-llu~ 1 
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Cleaning 

• ----- .-1 Waste 18 kg I Trimming 

• Slicing 

• Sliced Onion 82 kg 
Moisture Content 91.32% 

Soaking in KMS Solution , 
Drying - - -- - -~ Evaporated Moisture 74.7 kg 

• Dried Onion 7.3 kg 
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1. 1~m1-lYl£llJ~1 'tYl~~~hum::tnUmrrim.~nl1£l1JLL~~llJ~£l 2.3 W~::LLm~mtJ 'tU~£l1Jm~~:: 
1.5 n1~n1lJ LL~::£l1JLL~~~ru.WJjj 50 60 LL~:: 70 mfllL'imL;m~ ~llJl'i l~1J 'tWlJrn.,~~ru.WJjjmtJ 
U£lnGlmn::vl11-lnl1£l1JJJ,hlh::lJlru. 25-28 mfllL~~L;m~ LL~::jjmllJ~~lJ~Y1fl£ltJ~:: 50-60 

~ 

2. ~lJm£l~W\nn~£l 2.3 lJ1YIlmllJ~ (1£ltJ~::'lJmJ1Yli{mL~) YJn'l 1 ~11lJ~'lUm~mllJ~'taJ 
~~~~ 

3. £l1M£llJm 'tYl~1U~£l 2.3 1J1-l~1u~£lltl5n 3-5 ~11lJ~ 'lUm::'X;t~J1Yli{nfl~~11tMlmllJ~ 
~lJ~~ (Equilibrium Moisture Content; Me) (1mJ~::'lJmJ1Yli{mL~) 

4. Ulfll M, Mo' Me LL~:: t ltlfilU1~1l~1umllJ~ (MR) LLmulltl 1Lfllln1;;m~~1~tJ'ti 
1lhLLmlJ SPSS LL~::Y1~"£l1Jmm~rmtJ 1~tJjjfll n = 1 LLIi'1 'ti~lJnl1'lJm Henderson ll~:: 

Pabis[2] LW£lYll fll k 

., 
m"ffl61~EJ2JiM1il?um'6161u 1nHVAU (Rehydration ratio) 

" 

1~mbYl£llJm 'tYl~£l1JLL~lJ1LL'lf1uJlniu~~ru.w:Jjj""m ~J1Yli{n~L~lJ~YJn'l 1 i11lJ~ 'lU 

m~J ,YIi{nfl~~ U lltlfi lU1 ru.YIli5ml~1Um1".l~J lmi'1J~U ~~ l~'llnJ ,YIi{ll'IJmYl£llJ~1 'tYl~ ll~YI~~ 
LL~lYll1~1rnllYli{nYl£llJm LYI~LL~n£lUm1LL~1 

u1£lY1'l11ru.lmllJ~lJ~utJ.umi5ml~1UmllJ~n1JL1m 'l::L~11Yl£llJm LYlqj~£l1JLL~~ 
~ru.WJjj 50 60 LL~:: 70 mfllL~~L;tJ~ i5~1l~1UmllJ~'l::fl£ltJ'l ~~~~ 1~~~ru.Wljj~~ i5~1l~1U 

" " .. c:: I.. ... 
mllJ'lfU 'l ::n~ ~~ L 11mlY1~ru.WJlJ~1 

m1£l1JLL~YI£llJ~1 'tYl~~~ru.WJjj 50 mfllL~L;tJ~ 'tin~llJlnn11m"£l1JLL~~~ru.WJjj 60 

LL~:: 70 mfllL~~L;tJ~ nl1£l1JLL~~~ru.WJjj 50 60 LLn:: 70 mfllL~~L;tJ" Linnl 6 5 LL~:: 4 ~11lJ~ 
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<i113-J~1~tJ ~.JLLl'ltil.J lU<i11nl~ 2 

'llnmITltill'\&lYltrilfhf1.J~ (k) 'l:;~"lLYl3-J~ Lritl~ lVItl3-J"'11V1qjltltltJ\L~~~rnWJjj~.J~ 
IIl\JLLl'ltil\J lU~nnl~ 1 ~~L~&l'llnm'tltJLL~~~rnWJi1~l !l<i11lmTI:::LVlmll'l~mJn11m'tltJLL~.J~ 
~rnWJi1~.J utln'llndn1::tnummtlUnl1tltJLL~ 'W~t-.JI'\~tl!lmlm'tltJLL~IIl.JLLl'ltil\J lU t;11nl~ 1 

ml3-J~I'I3-J~I'\'lJ&lVltl3-Jm lV1qjtltJLL~~~rnWJi1~.J 'l~~,,-n!mJml~~rnWJi1~l Lit&l'llnYi 

~rnWJij~.Jm3-Jllrl~.J~ltltlfY-llm~I'\~'iJ&lVltl3-Jm lVlqjlJi3-Jlnn11 IIl.JLLl'ltil.J lU <i11nl~ 2 

• 811"..1" 1 

Temperature (oC) 

.I 
811"..1" 2 

50 

60 

70 

No Pretreatment 

0.CJ7774 

(r=O.985) 

1.36332 

(r=O.976) 

1.63589 

(r=O.979) 

Drying Constant, k (1fh) 

Soaking KMS Soaking in Ascorbic acid 

1.06617 1.21580 

(r=O.984) (r=O.985) 

1.32598 1.38158 

(r=O.954) (r=O.OO9) 

1.91238 1.87008 

(r=O.968) (r=O.970) 

';1 Drying time UII: Equillbrium moisture content n..1\!DlI"''l t\!qlU0,4..1 

No Pretreatment Soaking in KMS Soaking in ascorbic acid 

Temperature T EM T EM T EM 

(oC) (h) (%) (h) (%) (h) (%) 

50 6 10.26 6 9.79 6 8.77 

60 5 7.34 5 7.54 5 7.24 

70 4 5.94 4 5.56 4 5.71 

T=drying time, EM=equilibrium moisture content, moisture content=% in dry basis 
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1. th::~Ylfim""'ll&l~tlU lUm'n'l~~mJth::~Ylfim""'lJ&l~tlU l~~li~3-Jm"'lJ&lHenderson ~l~:: 
~ ~ 

Pabis[2] fl1 M, Mo' Me lL~:: t u1ll.l~hU1nID~il~1Uml3-J~ (MR) u1tlU1ltfi~flil::WiiElJJ~ 

~~11 m"ElU~~~YJnnn3-JlfiLijull.l~l3-J~3-Jmj'lJ&l Henderson ~~~:: Pabis[2] ~~~::~3-Jm-m't~ 
~13-J1jfll-iM1u1m1~lEl1JlL~1~mm~uJUlj1 (Coefficient of Correlation> 0.95%) ~.JL~~~.Jlu 

~lTl-l~ 1 

2. ~3-Jm"ElulL~LL1.n.kul.J (Thin layer drying equation) lum,.f1m:t1m"ElU~~~V!tl3-J~11...,t1J 
1~~ 1~El3-J~11...,t1J~ilml3-J~~~3-Jmu\.\~mEl~~:: 91.32 m3-J1'ITll~ml3-Jff3-J~ufurn~3-Jm"~~lJ1J 
Arrhenius ~~ElV!lml3-Jf13-J~ufi'll&lfllfl.J~ k n1J~cuWJjj#li'tum"Elu~~~ lu~~cuWJilff3-Jvm1 
,nnm'n'l~~&l~~fl1fl.J~ a ~~~:: b ~.Jm3-Jl'ITlUllu...,lfllfl.J~k ~~El~::1-iM1u1~n~11um"Elu 
~~~~~cuWJil~l.J'll~ ~~~lJ1J'll&l~3-Jm-m't~'Ollnm,.f1m:t1fl~.J~fi El 

b 
Ink =a+-

I;. 

Ink = 9.52133- 5513.70044 
I;. 

'Ollnnl'n'l~ ~ &l""u11nn~1m;tJ~,hum::1J1um,.1~'l i1~~~1um"El1J~~~~lnl1 
nn3-Jl~i1m"lL~1u~1"~fli1~~m!El~ ~,m~~~~~~~'t~'Ollnnn3-Jlm;tJ~lun"::1J1um,.l~'l Ell'Ol"l::i1 

tfi3-J1OO,nnnl1nn3-Jl~~.hum"lL~1u~1"~flil ~~&l'Ollnm"~~'lh,m3-J~11""qJ1um"~fli1i1m"~qJ~g~ 
~ CUfl lYll.J Ln-ru lm,.lwl.J ~.J ~~~~.J lu~nTl-l~ 3 El~l.J 1 m<tll3-J u1m ~flil~ElJJ~Yll.J~n~""u11 nn~lfi 
~l.J'l 'Wi1ml3-J~~~n~l.JnuEl~l.Jili{~~lt1qJYll.J~n~ 
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., 
mff1~ffDJJB91"I1,l?um'~~';1niJJ~u 

" 

'<llnmTI1~nU-J~ml ""u~m LVlqjU1JLL~~~'Mm!;1J)umwh-l'1 "l~l'TI1fiu~jjlln~ 
Lm\\~rnntMlJum LVlqj,,~ vm~m L...,qjU1JLL~~~lumiuULL~~~mw;)jj~l m~l'TI1fiU~LLn~jj~mnl~ 
~lu~n~ L~ rnntrllU-J" ~~lnmlVlu~m l...,qj UU LL~~~'MmiuU LL~~~mw;)ij~-l u ~1-llm!i11~B!i1i1 
~lumi~~J lnllufiu~nnn~lnjj,h Ln~Lfirnnufiu "l~l'TI1~~J ln~ufiu t~th~~lm 7 L'f'h-tJU-JJ lmXn 

LL~ LUnn1 4 il 'hJ-l LL"~-l'l1m!;1J)UmmuUmiuULL~ 'Wjj~n~uB~~lumi~~Jln~ufiu \i\-lL~"~-l 
~ 

LU!i11il-l~ 4 *-l 'WLL!i1n<;i1-lnuu~1-ljjiimhf)qJYl1-l"n~ 

.I 
ill"~" 3 

., t ' .... ~ , 
Drying ratio 'IIEl~"'El~"'1 ".ttlu".~"~m"'lJ emtj 

Treatment 50°C Avg. 

1 2 3 4 5 

No Pretreatment 10.08 10.37 9.81 10.32 11.31 11.31 ns 

Soakmg in KMS 10.98 10.27 10.20 11.56 11.56 11 .55ns 

Soaking in ascorbic acid 11 .56 10.56 10.24 11.42 10.80 10.92ns 

Treatment 60° C Avg. 

1 2 3 4 5 

No Pretreatment 9.76 10.81 11.12 11.51 11.90 l1.02ns 

Soaking in KMS 11.83 11.83 11.71 12.27 12.84 12.1ons 

Soaking in ascorbic acid 12.12 10.93 11.39 12.53 12.84 l1.96ns 

Treatment 70° C Avg. 

1 2 3 4 5 

No Pretreatment 9.90 9.71 9.81 11.92 12.34 10.74ns 

Soaking in KMS 11.36 10.45 9.91 11.92 12.66 l1.26ns 

Soaking in ascorbic acid 10.99 11.00 10.58 11 .93 12.34 11 .37ns 

Avg. 11.18 

Note: ns = not different at 95% significance level 
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811"~~ 4 

.. t'll .... . , Rehydration ratio "1l~14 IlJJ141 \4 U\4~"~~'U;)JJ"l~~ 

Treatment 50°C Avg. 

1 2 3 4 5 

No Pretreatment 6.86 7.51 6.50 6.16 6.86 678ilS 

Soaking in KMS 6.74 7.13 6.77 7.04 7.74 7.08ns 

Soaking in ascorbic acid 6.72 7.03 6.70 6.63 6.32 6.68ns 

Treatment 60° C Avg. 

1 2 3 4 5 

No Pretreatment 5.95 6.31 6.85 7.38 7.36 6.77ns 

Soaking in KMS 6.37 7.03 6.89 7.06 7.77 7.02ns 

Soaking in ascorbic aCId 6.24 6.35 6.97 7.54 7.47 6.91ns 

Treatment 70° C Avg. 

1 2 3 4 5 

No Pretreatment 6.67 7.29 7.56 7.26 7.64 7.28ilS 

Soaking in KMS 7.79 5.87 5.86 7.56 8.05 7.03ilS 

Soaking in ascorbic acid 6.23 8.00 6.42 7.19 7.56 7.08ilS 

Avg. 6.96 

Note : ilS = not different at 95% significance level 
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InMR =-kt 

Ink = 9.52133- 5513.70044 
I: 

75 

2. mHl1J~~~Vlfl~m lVlqj1U~fl1J 'tvh~h1~1J li~ru.WJjj 50 60 ~~~~ 70 &lm~'lim;lJfi 'l~lin~l 

6 5 ~~~~ 4 ~1 k-l~l~~l~1J 
3. Vlfl~~1 'tVlq!~~.hum'~~'lI'1ufil1~~~lIJ1tJ~~~m;IJ~~~l't~~ 'tvM ~~1l1'(hm'fl1J~~~ii~ru.WJjj 

50 &lm~'lim;lJfi 'l~'t~ c.J~Mru..;j~jjfllliflm~~fi~ 'tunmlii"LJ~&lm' 't~jjm'~fljjVl~-lm~u . . 
m'mJ~ilim~m 'tVlq!mm~ 1~IJUJ~l\.\n1~um''t~'l ~~~~U1J~~~~~mWJjj 50 U-lfll 

~'li~~;lJfi 

4. n1~rmmmflUnnu1J~~~ ~~~~~ru.WJjjUJjj~'In~uil~1l~1Um'fl1J~~~ 1~lJjjfll~~~1J 11.18 

5. n1~UmmflUm'U1J~~~~~~~~ru.WJjj UJjjc.J~~flil~1l~1Um'CIJ~~lm\1J~W!Jfl-lVlfl~m lVlq! 

VI~-lm'~wnJ 1~lJjjfll~~~1J 6.96 
~ 

nl1~m"lnn~lfi~~~~~~1J1J-.jl~&l 'tum'fl1J~~~Vlfl~~1 'tVlq! ~-l~w1m.Jm1ii)~~ 
~~mtUn111~IJ'lln ~l"nl~lJu~:;~-l~fi1~l'l1'lm'Ln1ffi' fimW~'(lfl1u1~nnl1Ln1ffi,~uJ1~ ~Yilm' 

l~lJ'iJtl'lJfl1.M'~flru.'tl ru. y\.d~11J . 
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