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Study on Processing and Modeling of Onion by Drying

Singhanat Phoungchandang
Department of Food Technology.
Faculty of Technology, Khon Kaen University.

Abstract

A drying process of fresh onion has been studied. The experiments have been
carried out to examine the effect of pretzeatment with some chemicals and drying

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
in cabinet tray dryer at 50°C, 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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Onion 100 kg

'

Cleaning

'

Trimming ----- » | Waste 18 kg

v

Slicing

'

Sliced Onion 82 kg
Moisture Content 91.32%

v

Soaking in KMS Solution

Drying -———-- - ‘ Evaporated Moisture 74.7 kg

Dried Onion 7.3 kg
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Temperature (°C)

Drying Constant, k (1/h)

No Pretteatment  Soaking KMS Soaking in Ascorbic acid
50 1.06617 1.21580
{r=0.984) {r=0.985)
60 1.32598 1.38158
(r=0.954) (r=0.969)
70 1.91238 1.87008
{r=0.968) {r=0.970)

d
TN 2

A1 Drylng time WAY Equilibrium molsture content nnwauﬁ'ﬂmﬁuﬁo

No Pretreatment, Soaking in KMS Soaking in ascorbic acid
Temperature T T EM T EM
(°c) () (h) (%) (h) (%)
50 6 6 9.79 6 8.77
60 5 5 754 5 7.24
70 4 4 5.56 4 571

T=drying time, EM=equilibrium moisture content, moisture content=% in dry basis
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Drying ratio nnwnwﬂutyuﬁmqmuqﬂmqq

Treatment 50° C Avg.
1 2 3 4 5
No Pretreatment 1008 1037 981 1032 1131 11.3108
Soaking in KMS 10.98 10.27 10.20 11.56 11.56 116518
Soaking 1n ascorbic acid 11.56 10.56 10.24 11.42 10.90 10.9208
Treatment 60° C Avg.
1 2 3 4 5
No Pretzeatment 9.76 10.81 11.12 11.51 1190  11.0208
Soaking in KMS 11.83 11.83 1.7 12.27 1284  12.1008
Soaking in ascorbic acid 1212 10.93 1139 1253 1284  11.9608
Treatment 70° ¢ Avg.
1 2 3 4 5
No Pretreatment 9.90 9.7 9.81 11.92 12.34 10.7418
Soaking in KMS 11.36 10.45 991 11.92 12.66 11.261%5
Soaking in ascorbic acid 1099  11.00 1058 11.93 1234 113708
Avg. 1118

Note : ns = not different at 95% significance level
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o
M 4

v 1 v o a
Rehydration ratio 383%18NW7 quumnqmunumeq

Treatment 50° C Avg.
1 2 3 4 5

No Pretreatment 6.86 7.561 6.50 6.16 6.86 6.781S

Soaking in KMS 6.74 7.13 6.77 7.04 7.74 7.080S

Soaking In ascorbic acid 6.72 7.03 6.70 6.63 6.32 6.68M1S

Treatment 60° C Avg.
1 2 3 4 5

No Pretreatment 5.95 6.31 6.85 7.38 7.36 6.7708

Soaking in KMS 6.37 7.03 6.89 7.06 7.77 7.0208

Soaking in ascorbic acid ~ 6.24 .35 6.97 7.54 7.47 6.9108

Treatment 70° ¢ Avg.
1 2 3 4 5

No Pretreatment 6.67 7.29 7.56 7.26 7.64 7.2808

Soaking in KMS 7.79 5.87 5.86 7.56 8.05 7.0308

Soaking in ascorbic acid 6.23 8.00 6.42 7.19 7.56 7.0808

Avg. 6.96

Note : ns = not different at 95% significance level



STUDY ON PROCESSING AND MODELLING OF ONION BY DRYING 75

aiﬂuamsmaaa

1. wamvauwk dhiluenaasmaangliwu@aa (Exponential Equation)

In MR = —kt

laefien k (@107 wnmsauuwi) densndmwinladad

Ink =9 52133 - 22127004

ia T, AequmnfidToivasemef iFauuks (amlauiad)

2. m'sauuﬁmauﬁﬂwmﬂmﬁau‘lﬂﬁﬂmu“[%qquﬁ 50 60 Ay 70 seNgadLd AsiHaM
6 5 uay 4 Frlwenuddy
3. vash gfidum i iuasazaoliuasdessen loda i wrnTaLWRigUM) i
- ‘1» ) Cm - --\t“:v 1:1- - -
50 anraEod  rlandanuniiamnmange Tunydinlisiaams Wil seiivaavaa
msuﬂmhauﬁﬂmﬁauuﬁq Imu‘bicimnmnum‘ﬂm WarauuAgoIni 50 aaen
RIS
T v - |- ] v v - ‘.
4. NIANUNINAUNTALIUW LLaxqmuquhuNamaamﬂdwmiauum loufidwady 1118
5. naummaumIsuwhasgamnll  biflnasedamdmngaminduduvaavash g

vasnveug lasdidad 6.96
L4
A1TBUATL
a - . 1 [y o 1 ' 4 g ‘[ -\1 v
nfNNNTINIBUATILLA A lumTaLUaNh g gadhilarammlaTiu

gompumdean  danimduwerdudiinmaunser  donfueluladnmnenoild dvima

Wemavarmwizqul) o fiilene



76

(1]

(2]

(31

4]

(6]

6]

S. PHOUNGCHANDANG

VITINNTA

Charm, S.E., 1987. Fundamental of Food Engineering. 3rd ed., AV! Publishing
Company, Westpart, Connecticut.

Henderson, S.M. and Pabis, S. 1961. Grain Drying Theory 1. Temperature Effect on
Drying Coefficlent. J. of Agri. Eng. Res. 6(3) : 169-174.

Henderson, SM. and Perry, R.L., 1976. Agricultural Process Engineering. 3rd ed.,
AVI Publishing Company, Westport, Connecticut.

Overhults, D.G., White, G.M., Hamilton, HE. and Ross, 1.J., 1973. Drying Soybeans
with Heated Alr. Trans. of ASAE 16(1):112-113.

Page, G., 1949. Ascited by Wang, C.Y. and Sing, R.P., 1978. Single Layer Drying
Equation for Rough Rice. ASAE Paper, No.78-3001.

Tompson, T.L., Peart, RM. and Foster, GH., 1968. Mathematical Simulation of

Corn Drying-A New Model. Trans. of ASAE, 11(4) : 582-586.



