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Comparative Texture Profiles and Pectin Substance Change by Steaming of Potatoes
with Different Specific Gravity
(Studies on the Processing Characteristics of Potatoes Part 4)

SATO Hiroaki* and TAKANO Katsumi**

% Department of Food Science and Technology, Tokyo University of Agriculture
196, Yasaka, Abashirvi-shi Hokkaido 099-2493,
% % Department of Applied Biology and Chemistry, Tokyo University of Agriculture
1-1-1, Sakuragaoka, Setagaya-ku, Tokyo 156-8502

We performed extraction and fractionation of pectin from fresh and steamed potatoes with
different specific gravities and evaluated the association between changes in the chemical
properties of the potatoes and those in their physical characteristics. Concerning physical
characteristics, potatoes became soft and less cohesive after steaming but became hard and
difficult to mash after a decrease in the food temperature. The former change was more marked
in potatoes with a high specific gravity while the latter change was more marked in potatoes with
a low specific gravity. The amount of watersoluble pectin in potatoes increased after steaming
but decreased after a subsequent decrease in the food temperature. The former change was more
marked in potatoes with a high specific gravity while the latter change was more maked in
potatoes with a low specific gravity. In watersoluble pectin, the lowmolecular fraction increased
after steaming but decreased after a decreased in the food temperature. The behavior of the
watersoluble pectin fraction after steaming and a subsequent decrease in the food temperature
markedly differed according to the specific gravity.

(Received Sep. 30. 1999 ; Accepted Nov. 11, 1999)
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Table 1 Texture of changes in potatoes with different specific gravities
by steaming post treatment.
Hardness Cohesiveness Gumminess
(X 104N/ m) (X 104N/m2)
Low sp. High sp. Low sp. High sp. Low sp. High sp.
Raw potatoes 13.5+0.5 20.3+0.4 0.78 £0.018 0.910+0.015 10.2+0.4 15.5%+0.3

0.302£0.022 0.199+0.019 0.80%0.07 0.58+0.06

Steamed potatoes

(80°C) 2.98£0.34 1.97+0.30

Steamed potatoes 5 g0, 39 5 994030 0.458+0.021 0.261+0.019 2.010.06 1.02:0.06

(25°C)

Mean+SE, n = 30, Significant at the 5% level Low sp. (1053) High sp. (1093)
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Fig. 1 Changes in pectin substances of potatoes with
different specific gravities by steaming post-treatment

: Water soluble pectin

: Hexametaphosphate soluble pectin

: Hydrochlonic acid soluble pectin

. Total galacturonic acid

: Raw potatoes

: Steamed potatoes(80C)

: Steamed potatoes(25C)
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Fig. 2 Gel - permeation chromatograms on TOYOPEARL
HW-55-S column of water soluble pectin prepared
from potatoes with different specific gravities

H*: High M. W. fraction
M*: Middle M. W. fraction
L*: Low M. W. fraction
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Table 2 Constitution rate of each fraction separated by TOYOPEARL
HW-55-S of water soluble pectin prepared from potatoes with

different specific gravities

Low Sp. (1.053)

High Sp. (1.093)

H* M* L* H* M* L*
Raw potatoes 78.3 8.0 13.7 52.4 23.5 24.4
Steamed potatoes(80C) 51.2 6.3 42.5 26.1 22.1 51.8
Steamed potatoes(25C) 62.6 7.1 30.3 37.0 23.9 39.1

H*: High M.W. fraction, M*: Middle M.W. fraction,

L*: Low M.W. fraction (%)
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