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Studies on the Change of Sugars in Sweet Potatoes
on Heating
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Dept. of Food and Nutrition, College of Home Economics,

Seoul National University, Seoul, Korea

Abstract

A study was conducted on the conversion of starch in sweet potatoes to sugar by
the amylolytic enzymes during baking. Sugars were extracted with ethanol from the
raw and baked sweet potatoes at the temperature of 55~57, 70~75, and 90~95°C.
The individual sugars in the extracts was identified by thin-layer chromatography and
the individual sugar content was determined by high performance liquid chromatogra-
phic analysis.

Sugars identified from the raw and baked sweet potatoes at the temperature of 55~
57°C are glucose, fructose, and sucrose. Sucrose, maltose, glucose, and fructose were
identified in the baked sweet potatoes at the temperature of 70~75 and 90~95°C.

There was no significant increase in glucose, fructose and sucrose content during
baking. Maltose was formed only above the gelatinization temperature.
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Table 1. Moisture contents of the raw and
baked sweet potatoes (S.P.)

Sample Moisture content (%)
Raw 72. 86

Baked S.P. at 55~57°C 71. 39

Baked S.P. at 70~75°0 71.48

Baked S.P. at 90~95°C

| 72.77
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Fig. 2. Thin layer chromatogram of sugar
extracts—of the raw and baked sweet
potatoes, solvent system, ethyl acetate:
methanol: acetic acid: water=60:15:
15:10 (V/V), A :90~95°C, B: 70~
75°C C:58~64°C, D :55~57°C, E:
Raw, F:Glucose, G :Fructose, H:
Sucrose, I: Maltose.
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Fig. 4. HPLC chromatogram of standard sugar
solution. 1 : Fructose, 2 : Glucose, 3:
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Fig. 5. HPLC chromatogram of sugar extract
from the raw sweet potato, 1 : Fructose,
2 : Glucose, 3 : Sucrose
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Fig. 6. HPLC chromatogram of sugar extract
from the sweet potato baked at 55~57°C,
1 : Fructose 2 : Glucose, 3:Sucrose
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Fig. 7. HPLC chromatogram of sugar extract
from the sweet potato baked at 70~75°C,
J : Fructose 2 : Glucose,
4 : Maltose
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Fig. 9. Changes jn sugar contents of sugar
extracts with baking temperatures
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Table 2. Sugar content of the raw and baked sweet potatoes (S.P.)
(% weight basis)
Heating temperature (°C)
Sugar
Raw 55~57 . 70~75 90~95

Fructose 0.87(3. 20) 0.82(2.92) 0. 86(3. 00) 0.77(2-81)
Glucose 0.57(2.12) 0. 65(2. 28) 0.62(2.18) 0.66(2.44)
Sucrose 4.64(17.11) 4.79(16. 69) 5.73(20.10) 4.79(17.57)
Maltose ' 3.45(12.10) 4.89(17.94)
Reducing sugar 1. 44(5. 32) 1.48(5.16) 4.93(17. 28) 6.30(23.19)
Total sugar 6.08(22. 43) 6.26(21.89) ‘ 10. 66 (37. 38) 11.10(40. 77)

¥ Figures in parenthesis are 9% in dry basis
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Fig. 10. Thin layer chromatogram of sugars
in the crude enzyme extract and the
reaction mixture at different temperature.
Developing solvent system; ethyl acetate:
acetic acid: methanol: water=60:15: 15:
10 (v/v), A: Crude enzyme extract, B:
30°C, C: 40°C, D:50°C, E: 60°C, F:
70°C, G: 80°C, H: 90°C.
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