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Wei (1942). Fruit sections were stained with Sudan IV solution for five 

minutes and then washed quickly in 60 per cent alcohol and mounted immediately 

eith r on water or glycerin. 

Cell wall m asurements were made with a calibrated eye-piece 

micrometer at X 43 magnification. 

Camera lucida and photomicrography . Camera lucida drawings were 

prepared. Photomicrographs were made using 35 mm Adox film for black-

white pictures and 35 mm high speed Ektachrome for color pictures . 

Re hydration rate. A l 0 gram sample of dehydrated fruit was rehydrated 

in a water bath operated at 100° F to measure the rehydration rate . The rehy-

dration rate was expressed by the ratio of wet weight and dry weight against 

the rehydration time . 

. . . . _ Wet weight of fruit 
Rehydration rat10 - . ht f f ·t Dry we1g o rm 

Osmo- dehydration of sucrose and autoradiograph 

Tn order to elucidate the effects of sucrose on the dehydration by 

osmosis and diffusion of sucrose in the pretreatment of osmo-freeze dehy-

dartion , the following studi s were conducted on apples . 

DiffusionJ2!'._essure deficit of apple . Golden Delicious apples were 

manually peeled , co ed , and sliced into 1 x 1 x 4 cm. The slices were rapidly 

insect in water and blotted to dry with paper towel and then weighed . The 

sections were immediate ly placed in 50 ml of 0. 1 , 0 . 2 , 0 . 3, 0. 4, O. 5, 0. 6, 

0 . 7, 0. 8 , 0 . 9 , and 1. 0 Molar sucrose solution at room temperature (75° F). 

Exactly one hour after immersion of a particular slice , the slice was removed, 

rinsed, blott d , and weighed . The diffusion pressure deficit was calculated 
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from the ratio of final over original weight against osmotic pressure of the 

solutions (Meyer et al. , 1955 ). 

Changes in weight and soluble solids. Fresh apple slices prepared as 

the previous method w re immediately placed in 50 ml of 0. 7, 1. 5, 2. 0 Molar 

sucrose solution and in dry sucrose . Weight and soluble solids changes due to 

sucrose absorption and moisture transfer between solution and fruit were deter-

mined at 5, 10 , 15 , and 20 hour intervals . The soluble solids in the solution and 

fruit were measured by a refractometer . Each apple slice was homogenized in a 

bl nder with 30 ml of H2o for 3 minutes in preparation for the determination. 

Sucrose diffusion into apple tissue. Diffusion of sucrose into the apple 

slices was measured by the analysis of soluble solids at different depths of apple 

slices . Fresh rectangular apple slices ( 1. 5 x 1. 5 x 3. 0 cm) were placed in 50 ml 

of 0. 7, L 5 , 2. 0 Molar sucrose solution and in dry sucrose for 15 hours at room 

0 
t mperature ( 70 F ). The slices were removed from the syrup and frozen quickly 

in a blast- type free ze at -70° F for 20 minutes and then dehydrated in a freeze 

dehydration unit . A layer , approximately 1 mm thick , was sectioned from each 

surface of dehydrated apple slice and powdered for the analysis. Moving inward, 

second, third , and fourth layers were sectioned (each 1 mm thickness) and pre-

pared in the same manner . In each case 200 mg of the powdered sample was 

dissolved in 2 ml of distilled water for 15 minutes and then the soluble solids 

were measured by a Zeiss Opton refractometer . 

14 14 
C labeled sucrose . C labeled sucrose was obtained from New 

England Nuclear Corporation and Calbiochem. Apple slices were immersed 

in 50 ml of 0. 7, L 5 , and 2. 0 Molar sucrose solutions which had 10 fC activity 
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of c14 
sucrose in each solution. After 20 hour immersion, the slices were 

0 removed and frozen quickly in a blast-type freezer at -70 F for 20 minutes 

and then subjected to freeze dehydration. The thin sections (1- 2 mm in thick-

ness) were made from the dehydrated apples. The sections were exposed to 

Kodak No Screen X-Ray film (25. 4 x 30. 5 cm) for 7-10 days and then the film 

was developed with Kodak X-Ray developer (Ruck, 1966). 

Statistical analyses 

In order to evaluate dehydration treatments, statistical analyses 

of the data of flavor compounds were conducted by determination of the least 

significant difference (LSD) described by Li (1965) and multiple range and 

multiple F-tests according to Duncan (1955). 


