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Study and Application of the Relationship between Water
Content and Sugar Content in Fruit and Vegetables
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A3 33
S. 1. Cho Y. M. Bae
ABSTRACT

This study was carried to find out relationships between water content and sugar content in fruit
and vegetables and present the possibility of estimating sugar content by measuring water content. Wa-
ter content and sugar content of melons, peaches, and apples were measured. Both F-test and linear
regression analysis on the experimental data were done. The regression models were developed and
validated. The results were summarized as follow .

1. According to the F-test, the coefficients of determinant were greater than 0.8, and significance pro-

bability was less than 0.0001 in each materials.

2. According to the regression analysis of melons, peaches, and apples, the standard errors of calibra-

tion(SEC) were 0.67 brix%, 0.82 brix%, and 0.72 brix%, respectively.

3. The standard errors of prediction(SEP) were 0.76 brix%, 1.03 brix%, and 0.77 brix%, respecti-

vely.

4. The relationship between sugar content and water content in apple was successfully applied to

measure the sugar content from hydrogen NMR spectrum of apple samples.

9 ¢ (Key Words) | &% & %F(water content), 3= (sugar content), 3 & (fruit and vegetab-
les), 3| &4 (regression analysis), ¥ #7184 (NMR)
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Table 1. Water and sugars in fruits and vegeta-
bles (% by weight of edible portion)
(rE233N 3459, 1993),(** Hu-
Ime, 1970)
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Sugar**

Water*
Glucose | Fructose | Surcose

Melon | 928 | 200 | 152 | 143
Peach | 884 | 147 | 093 | 666
Apple | 864 | 172 | 608 | 362 |
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Table 2. Results of F-test and regression anal-
ysis (melon)

Melon
First Second
F value 277451 330.025
Prob>F 0.0001 0.0001
R? 09234 0.9348
SEC(brix% ) 0.686 0.655
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Fig. 2. Plot of result of testing developed regre-
ssion model(melon).
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Table 3. Results of F-test and regression analy-
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Fig. 3. Plot of results of testing the developed

regression model{peach).
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Table 4. Results of F-test and regression anal-

ysis(apple)
Apple
First Second Third
F value 144.628 | 144.510 | 100.066
Prob>F 0.0001 0.0001 0.0001
R? 0.8628 0.8947 0.7617
SEC(brix%) | 0.766 0.645 0.761
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Fig. 5. Plot of results of testing the developed
regression model (apple, third experi-

ment).
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