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Utilization of Osmotic Dehydration as
Pretreatment prior to Drying

Kwang-Seob Youn
Department of Food Science and Technology, Catholic University of Taegu-Hyosung

Abstracts

In the drying process, many undesirable physicochemical changes occur that influence dried food product
qualities.  Pretreatments method is used to reduce the deterioration of dried food product qualities such as color,
flavor, texture, rehydration ability and retention of nutrients. The methods of pretreatments are blanching, chemical
treatment and osmotic dehydration. Osmotic dehydration is a water removal process which is based on placing foods
in a concentrated osmotic solution or in a dry osmotic material. A large number of process variables have a
significant effect on process and final product quality. In order to improve final product quality it is necessary to
know the role of each process variable and understand the mecanisms throughout the process. Osmotic dehydration
is a valuable processing tool with great future in minimal processing of fruits and vegetables.
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Table 1. Chemical reactions that influence the quality of foods during conventional dehydration(7)

Major constituent

affected Conditions Chemical events Effect on food quality
Carbohydrates Heat + amino groups Maillard reactions, Color, flavor, texture,
strecker degradation nutritive value
Proteins Moderate heat Denaturation but Solubility, texture,

Lipids Unsaturated

Peroxidizing lipids

Peroxidizing lipids
Peroxidizing lipids
Pigments
Chlorophyll
Anthocyanins
Myoglobin
Carotenoids
Vitamin C

Active cabonyl from
carbohydrates or
peroxdizing, lipids
Oxygen plus metals,
irradiation, myogiobin,
chlorophyll, oxidase
Protein

Pigments

Flavors
Peroxidizing lipids
and/or oxidase

Oxidase or oxygen

insufficient to inactive
enzymes and enzyme
inhibitors

Maillard reactions,
strecker degradation

Oxidation

Proteins : thiol-disulfide
interchange, crosslinking,
oxidative degradation
product,

Maillard reactions,
strecker degradation,
oxidation of pigments
Oxidation of pigments
Oxidation of flavors
Oxidation

Oxidation and maillard
reactions

WHC, whippability

Color, flavor, texture,
nutritive value

Flavor, color

Color, flavor, texture,
nutritive value

Decoloration
Off-flavors
Decolorization

Color
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Table 2. Effect of blanch treatment on vitamin content, rehydration and texture of freeze-dried(18)

Ascorbic acid Rehydration
Treatment Carotene (ng/100dkry i) Alphatocopherol fatics Instron texture(N)
Steam blanched 3237 269.33° 1.25° 946 71.67°
Water banched 3021° 127.20° 285 7.85° 4657
Microwave blanched 24.86° 309.98° 267 8.21° 97.23
Standard Deviation 348 83.22 80 862 2859

‘Means within columns followed by the same letter are not significantly different at the 5% level according to Duncan’s multiple

range test.
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Table 3. Organoleptic scores for osmotic preconcentrated freeze dried apple(5)

Taste Score

2 Texture Score Taste Score S

Osmosis Treatment (DRY)I Sig. (DRY)l (Rehy dration)] Sig.

60% Sucrose 7.50 A 7.00 645 A

40% Sucrose 758 A 6.75 7.18 A

15% Sucrose/25% Lactose 6.83 A 6.33 6.64 A
15% Sucrose/25% Maltodextrin 6.67 A 6.50 6.00 A
15% Sucrose/25% Lactose 742 A 7.33 7.70 A
25% Sucrose/25% Lactose 717 A 717 740 A
35% Sucrose/25% Lactose 7.50 A 725 7.9 A
15% Sucrose/25% Maltodextrin 6.92 A 6.82 717 A
25% Sucrose/25% Maltodextrin 717 A 7.36 7.58 A
35% Sucrose/25% Maltodextrin 6.58 A 7.36 7.67 A
Two Step® : NaCl/Sucrose 382 A 6.27 - -
10% NaCl/40% Sucrose 3.09 B 5.82 - -
15% NaCl/35% Sucrose 25 B 6.45 - -

'Nine point hedonic scale(9=like extremely; l=dislike extremely).
*Significance :
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Table 4. Influence of sucrose concentration on mass transport data and water activity(aw) for osmotic
concentration of potato cubes( 20hr, 23T, R'=4)(36)

Osmosis Initial Water Sucrose solution(%)
data potato 10 20 40 50 60 70
Potato
SG? 0 =27 0.2 46 13.7 163 186 158
WL? 0 177 36 258 407 496 59.9 67.9
TS 203 20.6 211 320 470 55.3 64.6 73.4
ssC® 58 31 6.2 15.5 328 419 52.8 615
aw 0.991+0.000 0.992+0.000 0.990+0.000 0.984+0.000 0.970+0.000 0.959+0.001 0.928+0.000 0.890+0.001
Initial solution
SsC 0 10.3 204 402 50.4 60.9 711
aw 0.993 0.987 0.981 0.964 0.946 0.899 0.823
Final solution
SsC 0.7 97 17.3 345 428 51.8 59.9
aw 0993 0.986 0983 0971 0.960 0933 0.89%5
'R is Solution to sample ratio(W/W).
’SG is solids gain(g solids/100g initial potato).
is water loss (g water/100g initial potato).
“TS is total solids of potato(%).
’SSC is soluble solids concentration(g soluble solids/ 100 g solution in potato).
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Table 5. Mass transport data for osmotic concen-
trations of apple slices(5)

Osmosis solute Time (h)
concentration 0 1/2 1 2 3 4
25% Sucrose
SG! 0 7.6 74 72 77 85
WL? 0 70 -18 35 029 451
TS 124 174 179 178 186 201
NsC* 1.00 140 144 14 15 162
40%Sucrose
G 0 106 126 154 120 132
WL 0 29 80 163 221 250
TS 125 214 240 281 274 291
NSC 100 171 192 225 219 233
50%Sucrose
G 0 123 135 220 179 159
WL 0 77 209 178 310 389
TS 110 222 26 318 331 350
NSC 100 202 242 28 301 318
60%Sucrose
G 0 185 197 195 225 255
WL 0 20 320 272 433 487
TS 108 304 347 327 422 365
NsC 100 281 321 303 391 338

'SG = Solids gain (g solid/100g initial apple).
*WL = Water loss (g water/ 100g initial apple).
>TS = Total solids( gsolids/ 100g apple).

*NSC = Nomalized solids content = (TS)/(TS)o.

—311—



8 FABALREIA A SA A 33.(1998)

Table 6. Influence of solution to potato ratio on mass transport data and water activity(aw) for

osmotic concentration potato cubes (20hr : 21T : solution=60.6% sucrose) (35)

Initial potato Ratio(solution : potato)
conditions 1 2 4 6 10
Potato
SG! 0 13.0 14.2 147 155 169
WL? 0 504 54.0 587 60.4 61.0
Ts° 214 55.0 59.2 64.5 66.9 68.4
sscC 6.1 392 4.1 499 53.1 55.5
aw 0.991+0.001 0.9641£0.001 0.956+0.001 0.930+0.004 0.907+0.003 0.876+0.009
Solution
SsC 60.5 45 49 514 54.0 56.8
aw 0.905+0.002 0.97010.001 0.955+0.001 0.92910.001 0.908+0.003 0.882+0.008
'SG is solids gain(g solids/100g initial potato).
*WL is water loss (g water/100g initial potato).
3TS is total solids of potato(%).
“SSC is soluble solids concentration(g soluble solids/ 100 g solution in potato).
#d B
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