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Effect of Moisture Content on Diffusion Coeffkient
in Osmotic Dehydration of Pineapple Core

Cholada Manakull and Suwit Siriwattanayotin2

King Mongkut’s institute of Technology Thonburi

Abstract

Effective diffusivity of water in pineapple core was determined by using two

pieces of pineapple core with different moisture content. The two pieces were made to

contact at a transverse surface area. After contacted for a given period , both were slided

into further smaller pieces. Water content were then measured to obtain concentration

profile, a subsequent comparison with theoretical prediction provided the effective

diffusivities of water. The effective diffusivities of water in pine apple core with water

content of 0.699 to 3.951 gm./gm.solid were found in range between 9.0454x10-‘]-

to 4.1045~10-‘~  m2/s. The correlation coefficient showed that the water content had

no effect on effective diffusivities of water. The diffusion process in this system might

be molecular diffusion more than osmotic diffusion that shown in apple and pineapple.
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x= -5 cm. x=0 x= 5 cm
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8 1.20
Uz K = 0.96591.00 --

D  I = 3.1813x10’”  m%
8B =0.80 D 2 2.3320~10” ml/s--
fJ R2 = 0.997
U
02 0.60 -- ~ Predicted
S 0.40 o Measured--
r:

-0.02 Distant!  (m.) 0.02
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unw~ud~sn~ui 1 unu~lJLl,,,~u~ 2 D, 4 K R2

B r i x  WWJ&~~~F&I,  C,, Brix WIW&J?~?JEI&, C,,, x10” d/s x10” d/s

(fl%J/ns’uaa&) (n%J/fls”uao&>

30 3.69263 40 2.100775 3.1813 2.3320 0.966 0.997

30 3.57247 50 1.294631 4.1045 2.5001 0.793 0.982

30 3.57247 60 0.893581 3.2688 2.8036 0.781 0.987

30 3.95049 70 0.699524 1.1291 0.9045 0.794 0.998

50 1.29252 60 0.887149 0.9527 2.8660 0.701 0.982

50 1.28258 70 0.572822 2.8078 1.5886 0.977 0.997

60 0 . 8 8 8 9 3 70 0.575796 1.9741 2.7420 0.921 0.994

4.50 ,
Q 4.00 0

$ 3.50
g 3.00 0 0

; O 82.50

I

0 0
0

‘;5 2.00 0

:E 1.50 0
4 1.00 O 0 0

cl 0.50

0.5 1 1.5 2 2.5 3 3.5 4
Moisture Content (g/g solid)



3158157 t-m. ai 19 aIThJn" 2 iYu-l1Flu  2539

1.

‘2.

3.

4.

5.

6.

7.

8.

Beristan, C.I., Azuara, E., Cortes, R. and Garcia, H.S., 1990, “Mass Transfer

During Osmotic Dehydration of Pineapple Rings”, International Journal of Food

Science and Tecnhology, Vol. 25, No. 4, pp. 576-502.

Constantinides, A., 19 8 7, Applied Numerical Methods with Personal Computers,

McGraw Hill, pp. 565-568

Conway, J., Castaigne, F., Picard, G. and Vonvan, X., 1983, “Mass Transfer

Considerations in Osmotic Dehydration of Apples”, Canadian Institute of Food

Science and Technology Journal, Vol. 16, No. 1, pp. 2 5 - 29.

Crank, J., 19 7 5, Mathematics of Diffusion, Oxford, Clarendon, pp. 38 - 3 9

King, C.J., 19 8 3, Physical and Chemical Properties Gorvening Volatilization of

Flavor and Aroma Components in Physical Properties of Foods, M. Peleg and

E.B.Bagley (editors), AVI Publishing, Connecticut, pp. 411-416

Etter, D.M., 1993, Engineering Problem Solving with MatLab, Prentice-Hall

International, Inc., 433 p.

Okos, R.M., Narsimhan, G., Singh, K.R. and Weitnauer, C.A., 1992, F o o d

Dehydration in Handbook of Food Engineering, D.R. Heldman and D.B. Lund

(editors), Marcel Dekker, Inc., pp. 463-475

a% ;%?&I:: bl% SrU?_@i btintU_jtMqnd,  2 5 3 3 ,  ~15~n~lwlw15l~~~s~~l~~~

'j,",l,M'nl5euu~~u~a~~a~t~~~  -Ltfl~~5fll~~i(5jW~.)  24, W¶..h 196-207

144


