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The Study on the Storage of the Steamed
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Dept. of food and nutrition, Sookmyung Women's Universily

Abstract

This investigation was undertaken for the purpose of studying the quality, acceptibility and
storage of soybean rice cake containing various levels of soybean. Soybean rice cake was
stored at 30°C, room temperature (18~20°C) and 5~6°C.

Sensory evaluation was done by panels of 7 judges. Objective measurements were made by
utilizing the Instron and Hunter Colormeter. The results were as following;

1. By sensory evaluation, 30% soybean of soybean rice cake was better than others during
storage periods.

2. By Instron measurement of soybean rice cake, Hardness was tend to increase as addition
level of soybean decreased and as storage periods increased. Hardness had significant relation-
ship with consistency, moistness and texture during storage at 5~6°C.

3. By color value of soybean rice cake, b value was tend to increase as the addition level of
soybean increased and decrease as storage periods increased. The Hunter of L,a,b showed that
color of sensory evluation had significant relationship with only b value.
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Table 1. Duncan’s multiple range test for sensory scores of Soybean rice cake containing various levels of
soybean during storage at 56T

storage
Character-
) 'a racter periods 0 2 4 6 8 10 F value
1stics
percen

0% Soybean| *3.1429 3.1429 *2.2857 2.4286 *2.2857 *2.2857 2.124NS
10% Soybean] *3.7143 3.4286 ¥3.4286 3.2857 7%3.4286 3.0000 0.58INS
Color 20% Soybean| Y4.2857 3.5714 ¥3.5714 3.4286 3.4286 *3.8571 1.610NS
3096 Soybean| *¥3.8571 3.8571 ¥3.4286 3.1429 ¥¥3.2859 23.4286 1.433NS
40% Soybean; *3.2857 2.7143 ¥3.0000 3.1429 »2.5714 *2.5714 1.111NS

F value 2.759* 2.405NS 3.115* 1.386NS 3.340* 6.156**

0% Soybean 2.8571 *2.5714 25714 x2.4286 ¥2.4286 *2.5714 0.460NS
10% Soybean|  3.0000 28571 3.0000 2.4286 »2.8571 *2.5714 1.057NS

Flavor 20% Soybean 3.4286 ¥3.2857 3.0000 ¥3.2857 ¥3.4286 *3.1429 0.769NS
30% Soybean 3.5714 v3.2857 3.0000 ¥3.4286 ¥3.1429 ¥3.4286 1.182NS
40% Soybean 3.1429 *2.5714 25714 *2.8571 ¥2.8571 *2.5714 0.632NS

F value 2.963NS 2.953** 1.227NS 4.864* 2.914* 2.5714*

0% Soybean| *2.2857 *1.8571 *1.5714 *2.2857 *2.0000 *2.1429 2.338NS
10% Soybean| *¥2.7143 v2.7143 ¥2.4286 ©2.7143 ¥2.7143 *2.5714 0.210NS
Nutty 20% Soybean| ¥3.4286 ¥2.8571 *3.5714 ¥%3.2857 ¥23.2857 ¥2.5714 1.405NS
30% Soybean| *3.7143 24.1429 #2.8571 £3.7143 ¥%3.2857 ¥3.4286 L191INS
40% Soybean| *3.7143 *3.5871 *3.7143 ¥:3.4286 *3.4286 ¥3.7143 0.375NS

F value 6.447*** 20.226**  18.075*°* 3.956* 9.268%** 6.056**

0% Soybean|{ Y4.5714° x2.2857° *1.5714%  *1.2857**  *1.5714° *1.1429* | 38.416***
10% Soybean| *¥4.1429° 23 85719 ¥3.0000° ¥2.8571b¢ x2.4286% ¥2.0000" 20.524°**
Consistency [20% Soybean| Y4.2857°  **3.8571°  ”*3.1429" ¥2.7143" y12.5714° ¥2.5714° | 13.304°***
30% Soybean| ¥4.5714¢ T4 2857  ®3.7143%  ¥3.1420* T3.1420*® ™2.7143* | 11.312***
40% Soybean| *3.7143 ¥3.5714 13,5714 v3.1429 *3.4286 *3.1429 1.738NS

F value 3.720* 14.742***  15.662°**  13.318*** 11.162***  25.765°***

0% Soybean 4.5714° *2.0000° *1.8571*  *1.5714**  *1.2857° *1.5714%" | 32.580***
10% Soybean 45714° ¥3.2857°  **3.4286" ¥3.0000° ¥13.0000° ¥2.2857* | 17.234***
Moistness [20% Soybean 47143 ¥*3.7142° ¥2.8571" ¥3.0000° v2.7143" Y2.7143% | 14.984%¢*
30% Soybean 4.5714¢ *3.2857< £3.7114>¢  ¥3.5714° ¥3.4286° ¥2.5714* | 10.610***
40% Soybean 4.4286° 4.2857° *3.7143° ¥3.7143* ¥%3.1429° #3.5714* 7.123%+

F value 0.250NS  24.333°** 15.621*** 18.480°**  15.682*** 11.014***

0% Soybean| *4.8571° X1.5714*  *1.5714*®  *1.7143" *1.2857%*  *1.0000* | 45.785°**
10% Soybean| ¥4.7143° ¥2.8571* ¥2.7143° Y2.7143" ¥2.2857" ¥2.4286% | 19.333***
Texture 20% Soybean| ¥4.8571° *4.2857° ¥3.5714° v2.4286°  *2.4286* ¥2.2857% | 34.239***
30% Soybean| Y4.7143° *4.5714° *3.5714" *3.5714* *3.5714* #3.7143* 7.553***
40% Soybean| *3.5714 ¥3.2857 *3.4286 *3.4286 *2.8571 *3.2857 1.405NS

F value 7.604***  27.192***  18.724**+  12.128***  20.580***  38.357°*°**
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Table 1. Continued
storage
haracter- :
Character periods | 2 4 6 8 10 F value
i1Stics
percen
0% Soybean| »3.8571° 2.5714° 24286°  *L5714°  *L2857* 10000 |24.555°**
After- 10% Soybean| *4.4286° 3.2857° 30000 31420 25714 ¥2.4286° |11.160%"*
swallowing  |20% Soybean| ™%37143* 3.0000% 35714  Y2.4286%  ’24286"  2.0000° | 9.491°°°
30% Soybean| ™3.4286* 3.4286° 32857 28571  V285TI™ 24286 | 3.423%*
40% Soybean| 73.0000 3.1429 28571 730000 28571  *2.8571 | 0.255NS
F value 5.012* 2338NS  2509NS  7577***  13500°**  16.705%**
0% Soybean| *3.1420° 2.8571° x21420°  *14286°  *11429° L0000 |13.675°**
Overall- 10% Soybean| ¥4.0000° 32857 31420 Y5714  v2.4286°  Y2.5714™ | 5.867%**
acceptability |20% Soybean| ©4.2857¢ 31429%  Y35TI4  Y2.4286°  24286°  Y2.5714% |12.692***
30% Soybean| *3.2857  3.0000 v32857 32857 31429  v2.8571 | 0514NS
40% Soybean| *3.0000 2.7143 v35714  *32857 30000 32857 | 1886NS
F value 4282* 0852NS  5000°  10250°** 18.300°**  20.389%**

*Means not followed by the same letter in the same column and row differ significantly from one another (row;

a<b<c column; x<y<z<w)

The heiger the scores the higher the acceptability of chracteristics.
NS indicates no significant differences. 0 day : beforge storage

*5% Significant level, *1% Significant leve],
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Table 2. Duncan’s multiple range test for sensory scores of Soybean rice cake containing varlous levels of during
storage at 18~20C

storage
Characteristics periods 0 2 F value
percent
0% Soybean 3.1429 3.1429 0.0000NS
10% Soybean 3.7143 3.1429 2.182NS
Color 20% Soybean 4,2857° 2.4286"° 46.091***
30% Soybean 3.8571° 2.7143* 5333+
40% Soybean 3.2857¢ 2.1429* 5.333**
F value 1.875NS
0% Soybean 2.8571 2.4286 1.174NS
109 Soybean 3.0000° 2.1429* 10.800**
Flavor 20% Soybean 3.4286" 2.1429* 27.000***
30% Soybean 3.5714° 2.1429* 33.333+*
40% Soybean 3.1429 2.5714 1.297NS
F value 1.429NS
09% Soybean 2.2857 *1.8571 3.375NS
10% Soybean 2.7143 21429 2.182NS
Nutty 20% Soybean 3.4286° *v2.4286° 12.250*
30% Soybean 3.7143 23,5714 0.167NS
40% Soybean 3.7143° ¥2.7143" 6.125**
F value 8.595***
0% Soybean 4.5714° x9.2857% 42.667°*
10% Soybean 4.1429° *3.0000* 19.200***
Consistency 20% Soybean 4.2857° 30000 20.250***
30% Soybean 45714° ¥3.5714* 12.250**
40% Soybean 3.7143° , 30000 3.947*
F value 3.326*
0% Soybean 4.5714° 2.7143% 46.091***
10% Soybean 45714 2.8571°  48.000**
Moistness 20% Soybean 4.7143° 25714 61.364***
309 Soybean 4.5714° 3.1429° 18.750°*
40% Soybean 4.4286° 3.1429* " 15.187**
F value 1.412NS
0% Soybean 4.7143° *1.8571° 80.000°**
10% Soybean 4.7143° *3.4286* 22.091°**
Texture 20% Soybean 48571° ¥2.7143 45.000***
30% Soybean 4.7143° 23,7143" 14.700°*
40% Soybean 3.5714 35714 0.000NS
F value 11.269%*
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Table 2. Continued

storage
Characteristics periods 0 2 F value
percent
0% Soybean 3.8571° 2.8571* 7.360*
10% Soybean 4.4286° 2.4286° 49.000***
After swallowing 20% Soybean 3.7143° 2.1429° 24.200***
30% Soybean 3.4286° 2.2857° 17.455%*
40% Soybean 3.0000° 2.2857* 6.250**
F value 1.914NS
0% Soybean 3.1429 2.7143 0.931INS
10% Soybean 4.0000° 3.0000* 7.000*
Overall acceptability 20% Soybean 4.2857° 2.5714" 39.273%+*
30% Soybean 3.2857 3.0000 0.632NS
40% Soybean 2.8571 2.7143 0.200NS
F value 0.614NS '

*Means not followed by the same letter in the same column and row differ significantly from one another (row;

a<b, column; x<y<z)

The higher the scores the higher the acceptability of characteristics.
NS indicates no significant difference. 0 day : beforge storage

*5% Significant level **1% Significant level
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Fig. 1. Hardness of Soybean rice cake containing vari-

ous levels of Soybean during storage at 5~6°C
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Table 3. Duncan’s multiple range test for Instron measurement on hardness of Soybean rice cake by storage
periods at 56T
0P 0 2 6 8 10
Percent
0% Soybean 7.5000" 14.2500° 77.6642° 94.7143" 92.0000* 90.2857°
10% Soybean 7.3071* 9.5000° 21.2500° 24.2857¢ 28.3714¢ 30.14297
20% Soybean 7.5771° 8.8000° 15.8000° 22.0000*¢ 21.2857¢ 22.3571¢
309 Soybean 7.5500* 8.5000° 10.6000° 13.2857¢ 15.9714° 18.4000"
40% Soybean 7.5550° 7.6429° 10.7000° 13.1143¢ 14.0000¢ 16.6143°

Means not followed by the same letter in the same row differ significantly from one another

(p<0.001, a<b<c<d<e)
NS indicates no significant differences.
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Fig. 2. Hardness curve of Soybean rice cake containing
30% Soybean.
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Table 4. Duncan’s multiple range test for Hunter measurement on b value of Soybean rice cake by storage

periods at 5~6T
w 0 2 6 8 10
Percent
0% Soybean 10.8000* 12.4000° 12.2000 12.3286¢ 12.3714¢ 11.9000°
10% Soybean 15.8000* 15.8000° 15.6286° 14.7286* 14.4714° 14.5000°
20% Soybean 17.5857¢ 17.3000° 16.2000° 15.3714¢ 14.8286" 14.9000°
30% Soybean 18.8571° 18.7714° 17.5286° 17.3857° 17.1000* 16.9714*
40% Soybean 19.8000° 19.4000¢ 18.1143¢ 17.8143° 17.6000° 16.5286*

Means not followed by the same letter in the same row differ significantly from one another

(p<0.001, ac<b<c<d<e)
NS indicates no significant differences.
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