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Abstract

To study simultancous water and solute transport kinetics during soaking in concentrated solution, the influence
of the concentration and molecular weight of the solute(polyethylene glycol(PEG) and NaCl) in the soaking
solution and the temperature on the water loss and solute gain rates were observed by using a model vegetable
tissue(potato). When potato slices(4 cmx4 cm>0.1 cm) soaked in 60% PEG solutions, the water loss rate of the
carly phase decreased with increasing of the molecular weight of PEG from 200 to 6,000, while the final water
loss increased with increasing the molecular weight of PEG and it reached to 80%. The cell wall of potato tissue
was permeable to NaCl and PEGs of which average molecular weight is smaller than 400 but it was not
permeable to PEG 600 and larger molecules. PEG which has average molecular weight below 600 induced
plasmolysis and those above 600 induced cytorrhysis. The water loss rate of potato sample soaked in smaller
molecular weight PEG solution was faster than those soaked in higher molecular weight PEG solution before
cytorrhysis happened. The water loss rate was reversed after cytorrhysis happened. The volume change of potato
within the first 60 minutes was larger in low molecular PEG solution but the final ratio of decreasing volume
was larger in high molecular PEG solutions. In PEG 200 solution, the potato tissue was slightly shrinked without
shape change. However, in PEG 4,000 solution, volume of potato was reduced significantly and potato tissue
was twisted.
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Fig. 1. Effect of molecular weight of polyethylene glycol (PEG) on water loss of potate immersed in 60% PEG

solution.

Average molecular weight of PEG : (A) 200, (B) 600, (C) 1500, (D) 4000, (E) 6000.
Soaking temperature - A: 30°C, @ : 40T, M: 50T, O: 60TC.
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Fig. 2. Effect of molecular weight of PEG and temperature on water loss of potato immersed in 0.1 M PEG

solution.
Average molecular weight of PEG :
Soaking temperature - A :

(A) 200, (B) 600, (C) 1500, (D) 4000, (E) 6000.
30C, @ : 40°C, W 50C, O: 60C.
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Fig. 5. Relative change in volume of potato during
soaking in 60% PEG solutions and 3 M NaCl solution
at 30T. ]
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Fig. 6. Shape changes of potato when soaked in 60% PEG solution and 3 M NaCl solution at 30T.
1 : control; 2: 3 M NaCl solution; 3 : 60% PEG 200 solution; 4 : 60% PEG 600 solution; 5: 60% PEG 4000 solution.
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