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The Effect of the Addition of Soybeans on the Softening of Carrots during Cooking
Megumi Uozumi?®, Chigen Tsukamoto and Tomotada Ono

The United Graduate School of Agricultural Sciences,
Iwate University Ueda 3, Morioka 020-8550, Japan

It has been observed in our daily life that the addition of soybeans to cooking solution promotes the
softening of vegetables during cooking. In order to investigate the effect of addition of soybeans during
cooking on the softening of vegetables, experiments were conducted, how to change the texture of carrots
by the addition of soybean cooking solution or its fractions (drawing parts) during cooking. Centrifugal
separation and ion exchange treatment of the soybean cooking solution were carried out. The effects of the
addition of the soybean cooking solution and its fractions on the softening of carrot during cooking were
investigated with regard to the properties of firmness and cohesiveness of texture. It was found that a large
quantity of potassium was contained in the soybean cooking solution. Potassium salt promoted the
softening of carrot during cooking. Potassium salt decreased the firmness of the carrots during cooking,
but decreased little the cohesiveness. While the supernatant of the soybean cooking solution and the
deanion fraction of it decreased both the firmness and the cohesiveness of carrots during cooking. Further-
more, it was suggested that there were some promoting factors besides potassium ion for the softening of the
carrots during cooking in the supernatant of the soybean cooking solution, and that there were also some
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preventing factors for the softening of carrots in the decation fraction.
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Fig.1 Sampling of carrots for boiling
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Fig. 2 Firmness of carrots boiled in various concentrations of soybean cooking solution

, water

, 1/4 times soybean cooking solution : Hl, 1/2 times : [ ], 1 (undiluted solution) ; [], 2 times

100 g of soybeans was boiled in 500 ml of water, and the obtained solution was filtrated and freeze-dried. The dried
extract was dissolved in 200 ml of water for undiluted solution.

Texture was measured by Rheolo meter (RHEORO METER-MAX RX-1600, - TECNO).

Significant differences from the

control (water) in each time were evaluated by t-test, *p<0.05 ; * p<0.01 ; *** 5 <0.001
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Fig. 3 Cohesiveness of carrots boiled in various concentrations of soybean cooking solution

Symbols, cooking methods and the texture measurements : See Fig. 2.
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Fig. 4 Firmness of carrots boiled in each fraction (drawing part) of soybean cooking solution
], water , centrifuged supernatant of soybean cooking solution without lye ; [i#if, solution of centrifuged precipitate

of soybean cooking solution without lye. It was centrifuged by 9000x g at 4°C for 30 min ; ll, solution of lye obtained
by boiling soybeans ; [], mixture of supernatant, precipitate and lye ; [], soybean cooking solution without lye.

The texture measurements : See Fig. 2.
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Table 1 Minerals in each fraction of hot water
extract from 100g soybeans

K (mg) Mg (mg) Ca(mg) Na(mg)
Supernatant 452 94.6 11.59 0.57
Precipitate — 0.6 0.02 0.06
Lye 2 0.2 0.02 0.04
*Soybean 1900 220 240 1

*The mineral contents in 100 g soybeans by “5 revised,
Standard tables of composition in Japan”.
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Fig.5 Changes in solid and mineral contents of soybean cooking solution during cooking
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Fig. 6 Firmness of carrots boiled in ion exchanged supernatant of soybean cooking solution and KCI solution

£, water ; [, supernatant ;

decation ; [], deanion ; [], KCl
KCI solution contains K ion as much as soybean cooking solution contains maximum (400 mg/100 ml).

Texture was

measured by Rheo meter (FUDOH RHEO METER RT-2010D-D-CW, RHEOTECH).
Significant differences from the control (water) in each time were evaluated by t-test, *p<0.05 ; **p<0.01 ; ***p<0.001
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Fig. 7 Cohesiveness of carrots boiled in ion exchanged supernatant of soybean cooking solution and KCI solution

Symbols and the texture measurements : See Fig. 6.
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Fig. 8 IR spectrum of each fraction (drawing part) of soybean cooking solution
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Fig.9 Firmness of carrots boiled in KCI solution mixed with decationized supernatant

Ed, KCl ; [, KCl+decation ; B, supernatant ;

[, deanion

Texture was measured by Rheo meter (FUDOH RHEO METER RT-2010D-D-CW, RHEOTECH). Significant differences

from the control (KCI) in each time were evaluated by t-test, *p<0.05;
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