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Sensory and Instrumental Texture Properties of Rice Cakes According
to the Addition of Songpy(pine tree endodermis) or
Mosipul(china grass leaves)

Soon-Im Kim, Mi-Jeung An, Young-Sil Han' and Jae-Hyeung Pyeun

Dept. of Nutrition and Food Science, National Fisheries University of Pusan, Pusan 608 - 737, Korea

Abstract

Effects of pine tree (Pinus densiflora) endodermis or china grass leaves (Boehmeria nipponivea) on textural or
sensory quality of rice cake were investigated. Rice cakes prepared with the addition of pine tree endodermis
or china grass leaves were not remarkably decreased in moisture content during storage. Degree of
gelatinization was shown the highest value in the samples 17.28% of pine tree endodermis or china grass
leaves added. As a result of the sensory evaluation for the rice cakes, consistency, moistness and cohesiveness
were gradually improved with the increase of pine tree endodermis or china grass leaves addition amount. The
overall quality was most preferable in the rice cakes prepared with 17.28% of pine tree endodermis or china
grass leaves, The detrimental changes were occured in textural quality of the all rice cake samples during
storage. Textural quality of rice cakes was higher in pine free endodermis or china grass leaves addition
samples than that of controf group. In the texturometer test, hardeness and chewiness decreased in pine tree
endodermis or china grass leaves addition samples where as gumminess increased these samples compare to

control group.
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Polished rice

| Soak for Zhrs

Milling
|

Add salt, water and pine tree endodermis or
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Mixing
|
Sieving
|
Steam-cooking for 15min
i
1
Kneading for Smin

Forming (size : weight 10g ; height 13mm ; diameter 25mm)

Rice cakes prepared with the pine tree endodermis

or china grass eaves

Fig. 1. Procedure for preparing rice cake mixed with the pine

tree endodermis or china grass leaves,
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Table 1. Formulas for the addition of pine tree endodermis
(or china grass leaves) in the rice cake preparation
Ingredients (%)

. Pine tree endodermis

Rice flour (china grass [eaves) Sait Water
856.39 0 0.65 12.96
82.07 4.32 0.65 12.96
7775 5.64 0.65 12.96
73.43 12.96 0.65 12.96
69.11 17.28 0.63 12.96
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Table 2. Proximate compositions of the ingredients in the rice
czkes prepared with the addition of pine tree endo-
dermis or china grass leaves

(unit : %)
Ingredient Moisture Crudg Crude Ash
protein fat
Rice flour 32.19 5.02 0.46  0.47
Pine tree endodermis
Raw samples 93.10 0.63 310 347
Blanched sampies 96.64 0.24 1.08 204
China grass leaves
Raw samples 85.16 6.27 209 648
Blanched samples 94.11 1.97 131 261
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Table 3. Changes in moisture content of the rice cakes pre-
pared with the addition of the different amount of
pine tree endodermis or china grass leaves during

storage
(unit : %)

Storage Added ingredients (%)
Sample time:

(houry 0 4.32 8.64 1296 17.28

Pine tree 0 4148 4321 4795 4945 50.92
endodermis 24 40.24 4263 4564 49.48 49.81
added 48 39.23 4270 4501 48.23 4998

72 39.94 4141 4558 4893 50.38

China grass 0 4224 43.02 4696 47,89 49.76
leaf added 24 41.41 41.52 46.27 47.31 49.23 ;

48 38.52 4217 46.29 46.25 4970

72 38.85 41.27 4381 44.83 4749
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Fig. 2. Changes in degree of gelatinization of the rice cakes Fig. 3. Changes in degree of gelatinization of the rice cakes
prepared with the addition of the different amount of prepared with the addition of the different amount of
pine tree endodermis during storage time. china grass [eaves during storage time.
B 0%, X :4.32%, & 1 8.64%, +: 12.96%, 0%, X :4.32%, & : 8.64%, +: 12.96%,
:17.28% []:17.28%

Tabie 4. Sensory characteristics of the rice cakes prepared with the addition of the different amount of pine tree endodermis by
the storage times

Amount of pine tree endodermis added (%)

ltem Storage time thour)
4.32 8.64 12.96 17.28
Consistency G *2.250" . *2.000° *1.583* 417 *1.2508
24 6.000¢ 57501 4 5837 37500 ¥2.583
A8 “6.667° “6.500° 5. 750" ¥3.750° 3. 750
72 “6,917¢ “6.750° "6.333° 5.417° ~4.500°
Moistness 0 *2.083° *1.833° *1.5000 “1.250° *1.250"
24 6.083¢ 6.000° v4.500¢ *3.500° 2.417°
48 *6.750° 0067 “5.667" ¥3.583" *3.583%
72 ¥6.667° *6.583° 6.167" 4.833° 4,333
Cohesiveness 0 £1.833° *1.7500 *1.583* *1.2500 “1.250¢
24 6.083¢ 5.750¢ 4 417+ 3.500° 2167
45 ‘6.833° “6.500° ’5.583" r3.417% “3.250°
72 0©.917¢ “©.833¢ 6.250° 5.000° w4 333
Afterswallowing 0 *1.917 *1.750 “.750 *1.667 1.667
24 6.083° ’5.750¢ ¥4, 250" ¥3.833° 2417
48 6.667° “6.667° 57500 4,500 "3.833*
72 “7.Q00° “7.000° v6.917% “6.667* 6.583°
Overall quality 0 2.250° <1.750* *1.667" *1.833* “1.500
24 6.1674 6.000° 4,583« 3.667° "2.33%
48 6.583¢ ¥6.500° *5.417" v3.667" V35000
72 "6.833¢ 6,833 “6.417% 5,917 “5.833°
Color 0 *2. 750" 3.167" *3.000% *2.583° 3477°
24 *3.583 3,250 207 "2.833 *3.417
48 4,000 ¥4.250 *3.750 *3.750 “3.917
72 '5.417 *5.500 *5.583 *4.750 *5.083
Flavor 4] *3.250 *3.333 3,417 3.417 *3.250
24 *3.833" *3.667% *3.500"® *3.333% "3.167°
48 "4 833 Y4 667" 4,500 *3.917° 14,250
72 *6.083 “6.000 6167 '6.167 *0.167

Numericals having same shoulder letter are not significantly different at p<0.05
*a, b, ¢ and d mean Duncan’s multiple range test for the amount of pine tree endodermis added
*x, y, z and w mean Duncan’s multiple range test for storage time
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Table 5. Sensory characteristics of the rice cakes prepared with the addition of the different amount of china grass leaves by

the storage times

Amount of china grass leaves added (%)

Item Starage time (hour)
4.32 8.64 12.96 17.28
Consistency 0 1917 *1.667* *1.167* “1.083° *1.000°
24 v5.500¢ 4.917¢ 4,000° ¥3.000° ¥1.917°
48 “6.583¢ 6.167¢ “5.500¢ “4.000° *3.083°
72 “6.917° "6.833° Y6517 *5.333* “d4_750°
Moistness 0 ‘2.083" “1.917¢ *1.167° *1.083° *1.000°
24 ¥5,333¢ 5,083 3917 '2.833° 1.833*
48 “6.500¢ 6.083¢ *5.250° “3.917° 2.917°
72 *6.750° “6,583" "6.333° *5.333° ~4 417*
Cohesiveness 0 *1.583° *1.417% 1. 167 “1.167% 1.000¢
24 *5.333¢ *4.6671 ¥3.750° v2.500° ¥1.583°
48 *6.583¢ 6.167° “5.333° “4 000" 2.83%
72 *6.900° 6,500 *6.300° *5.600" ~4.600°
Afterswallowing 0 *2.333* *2.083* 1.917 “1.75¢° 2.750°
24 v5.333 ¥4.750¢ 3.917% *3.250* *2.583*
48 "5.917¢ 5.667° 4633 ‘4,333% *3.583
72 «7.000 Y6917 “6.917 *6.833 *6.750
Owverall quality [} *2.500° *2.250% 1,533 1,833 2250
24 ¥5,500¢ *4,917% 4. 250° *3.083° w2750
48 *6.333° *6.000° *5.083° 4167 "3.5000
72 *6.750° “6.750° “6.417% ¥5.917% 5417
Color 0 *2.333 *2.833 2,667 2417 *2.750
24 *3.500% “3.667° w2 917 *2.7 5% *3.667°
48 3,917 v3.917 »3.833 3.167 '4.083
72 *4.833 *5.000 4,500 *4.333 *4.500
Flavor 0 *3.167 *3.000 *2.750 *3.000 *3.417
24 ¥4.083 ~3.833 ¥3.833 *3.582 *3.750
48 4,417 *4.083 v3.833 4083 “4.333
72 5.500° *5.083* 4.833° 4,917%® ¥5. 1670

Numericals having same shoulder letter are not significantly different at p<0.05
*a, b, ¢ and d mean Duncan’s multiple range test for the amount of china grass leaves added

*x, v, z and w mean Duncan’s multiple range test for storage time
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Yable 6. Mechanical characteristics of the rice cakes prepared with the addition of the different amount of pine tree endod-
ermis by the storage times

Amount of pine tree endodermis added (%)

ftem Storage time (hour)
Q 4.32 8.64 12,96 17.28
Hardness ¢ *12.81¢ *11.80° 7400 *3.88° *3.31%
24 34208 124.83° 17.62¢ 77" 6.08°
45 ¥35.83¢ £29.20° 119.26¢ *8.90° *6.34°
72 *45.35° *35.99¢ *28.35¢ 16.11° 13.13°
Cohesiveness 0 *0.87> *0.94° *0.91* *0.85¢ *0.94°
24 “0.83° *0.81° 0.84" “0.83* *0.89*
48 "3.57¢ #0.69% .79 “0.81° 0.82°
72 .47 v0.60° ¥0.65° *0.75° #0.75*
Springiness o] *2.36° Y227 ¥2.01° “.22 2.14%
24 w2.55¢ *2.00" 2100 *1.89° *1.84°
48 v2.59¢ “2.58° . v2.48% #2.00° .22
72 ?3.18¢ 271 227" .70 161"
Gumminess o *11.14¢ “11.09° . 73% *3.30° 3171
24 £28.39¢ ¥20.10° "14.80° ¥5.95° *5.41°
48 ¥20.42¢ ¥20.15¢ 115.22¢ 7210 5,200
72 v21.37¢ *21.59¢ “18.43° *12.08° 9.85
Chewiness 4] *26.30° 20.08° *13.45 *4.02¢ 665"
24 ~72.38° *40.21¢ ¥31.08° 11258 9.96°
48 ¥52.90° *51.98° =37.73* “14.42° 11.54°
72 6775 *58.52° “41.83° *20.54° *15.85°

Numericals having same shoulder letter are not significantly different at p< 0.05
*a, b, ¢ and d mean Duncan’s multiple range test for the amount of pine tree endodermis added
*x, v, z and w mean Duncan’s multiple range test for storage time



F3 9 2AF Ygrtell A% Y BeH, Z1AR W B4 W 609

Mz Az2F A 7ke] A et F A BelA
@ Wk of Hrtgke] A2 FellilE A7k A gl
ulel & 24 & Vehig )

A (Chewiness)-& 17.28% Hzldoll4 7F3F
A et ed, £o0F YrheA g AR AT

Hardness, Kg/co®

0 24 18 72

Storage time, hour

Fig. 5. Changes in hardness of the rice cakes prepared with
the addition of the different amount of china grass
leaves during storage time.
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- Table 7. Mechanical characteristics of the rice cakes prepared with the addition of the different amount of china grass leaves by

the storage times

Amount of china grass feaves added (%)

[tern Storage time (hour)
8.64 12.96 17.28
Hardness 4] *8.76° *6.88° “5.51° *5.09* *4.17°
24 ¥69.40° ¥38.44° v37.46° ¥26.18° 14,02
48 ¥75.94¢ *75.82F 54 74" :52.48% *28.51°
72 *83.00¢ 77228 *57.82° “55.05° *34.33°
Cohesiveness 0 *0.95° *0.93» *0.88° *0.90™ *0.92u
24 077 *0.72¢ "0.83" 0.81* *0.85°
48 0.61° 0.58" 0.73* 0.70° 0.78°
72 “0.57¢ 0.53¢ ~0.68" "0.64" "0.70"
Springiness 0 2.06° “1.87% 1.85* <1.71° *1.95%®
24 ¥2,55% V273" 267" Y223 »2.26°
48 3,100 300" 2.99% 271" 227
72 “3.33° 3.01% v2.93° _ Y234
Gumminess 4 8.32¢ “4.85° *4,58° *3.84°
24 53.44¢ 127 68 ¥31.09° 2121 ¥11.92°
48 46.32¢ 43,98 #39.96% *36.74° 2224
72 v47.31¢ 240.93¢ *39.32° 35,235 24 03°
Chewiness 0 1714 “17.96° *8.97° 783 *7.48"
24 ¥136.27¢ ¥75.56° "83.01¢ *47.29° ¥26.93°
48 143 .60 *131.93¢ *119.48° g9 55 50,48
72 “157.54¢ *128.10° *118.35° *103.23° “56.23°

Numericals having same shoulder letter are not significantly different at p<0.05
*3, b, ¢ and d mean Duncan’s muitiple range test for the amount of china grass leaves added

*x, y, z and w mean Duncan’s multiple range test for storage time
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