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Abstract

Effects of the steaming conditions on textural and sensory quality of rice cakes were investigated
with respect to storage period. All steaming methods except microwave oven cooking were not remar-
kably decreased in moisture content during storage. Degree of gelatinization was shown much higher
in the both of rice cakes prepared by the rice-cake steamer and steaming pot than those of microwave
oven cooking sample. Effect of the different steaming conditions on the rice cake quality resulted
that the sensory profiles (consistency, moistness and cohesiveness) were apparently improved in the
cakes prepared with rice-cake steamer and steaming pot cooking than microwave oven cooking. The
highest overall quality was shown in the samples cooked by rice-cake steamer. The rice cakes prepared
by microwave oven showed the highest hardness and chewiness in the textural profiles, whereas
the rice cakes prepared by the rice-cake steamer and the steaming pot showed the high gumminess.
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Polished rice
Soak for 2 hrs
Milling

Add salt, water and pine tree endodermis,
and china grass leaves*

Mixing

Siel/ing

Colking**
KmLading for 5 min

I
Forming (size :
|
Rice cakes prepared with the pine tree endodermis
and china grass leaves.

height, 13 mm ; diameter, 25 mm)

Fig. 1. Procedure for preparing rice cake mixed with
the pine tree endodermis and china grass leaves.
* rice flour ; 67.11%, salt ; 0.65%, water ; 12.96%, pine
tree endodermis and china grass leaves ; 17.28%
**Cooking conditions
—Rice cake cooked by rice-cake steamerfor 15 min
—Rice cake cooked by steaming pot for 15 min
—Rice cake cooked by pressure cooker for 7 min
—Rice cake cooked at 2,450 MHz of microwave Oven
for 3 min
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Table 1. Proximate compositions of the ingredients in
the rice cakes prepared with the addition of pine tree
endodermis and china grass leaves (unit . %)

Crude Crude

Ingredient Moisture Protein Fat  Ash
Rice flour 32.19 5.02 046 047
Pine tree endodermis

Raw sample 93.10 0.63 310 317

Blanched sample 96.64 0.24 108 204
China grass leaves

Raw sample 85.16 6.27 209 648
- Blanched sample 94.11 1.97 131 261
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Table 2. Changes in moisture content of the rice cakes prepared with pine tree endodermis and china grass leaves

under the different steaming conditions during storage (unit : %)
Treatment Storage Steaming condition
time Rice cake Steaming Pressure Microwave
Sample (hour) steamer pot cooker oven
Pine tree 0 47.76 44.60 4843 42.63
endodermis 24 47.03 4438 47.23 41.24
added 48 47.03 44.10 47.84 41.70
72 47.54 43.62 47.08 41.81
China grass 0 48.46 4591 46.74 39.26
leaf added 24 47.34 44.55 47.12 : 39.68
48 46.75 44.04 47.00 38.28
72 46.43 42.53 45.72 35.72
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Fig. 2. Changes in degree of gelatinization of the rice
cakes prepared with pine tree endodermis under the
different steaming conditions during storage time.

M ; rice cake steamer, + 3 steaming pot,

A ; pressure cooker, O s microwave oven.
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Storage time, hour

Fig. 3. Changes in degree of gelatinization of the rice
cakes prepared with china grass leaves under the diffe-
rent steaming conditions during storage time.

W ; rice cake steamer, -+ ; steaming pot,

A | pressure cooker, [J ; microwave oven.
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Table 3. Sensory characteristics of the rice cakes prepared with the pine tree endodermis under different steaming

condition
Storage Steaming condition
time Rice cake Steaming Pressure Microwave
(hour) steamer pot cooker oven
Consistency 0 *1.083? *1.333* *1.0832 x2.167¢
24 v1.833° 24170 4.167¢ ¥4,583¢
48 23.167° 24,000P 5.417¢ 5.833¢
72 ¥4, 750 ¥5.583P ¥7.000° ¥6.917¢
Moistness 0 *1.250° *1.2508 *1.083¢ *2.333"
24 ¥2.083¢ ¥2.417° ¥4, 250P ¥4,583°
48 23,1822 24 000P 5.417¢ 25.833¢
72 %4,583 ¥5.3330 *6.333¢ “6.417¢
Cohesiveness 0 *1,083° *1.1672 *1.000? *1.917°
24 Y1.917° ¥2.5830 4 667¢ ¥4,750¢
48 23.25(7 24 250° *5.917¢ 6.167¢
72 ¥4,833* ¥5.417° ¥6.833° ¥6.750°
Afterswallowing 0 *1.083* *1.167° *1.833° *2.167°
24 ¥2.000¢ 2.5002 v4.000° v4,250°
48 3.2507 24,0830 5.583¢ %6.000°
72 ¥6.833 *6.917 *7.000 *7.000
Overall quality 0 *1.083? *1.250° *1.250% *2.083"
24 ¥1.917¢ ¥2.667° ¥4,333¢ 49174
48 23.167* 24.000> 5.833¢ *6.167¢
72 ¥6.583? ¥6.750% w7.000° 6.917°
Color 0 *2.0002 2,250 *2.583 x2.33320
24 *2.833* *2.833 ¥3.833¢ ¥3.333
48 *2.917° *3.000¢ 5.167° ¥3.500°
72 ¥6.333 ¥6.417 v6.417 6,250
Flavor 0 *2.250 x2.250 ¥2.167 *2.333
24 ¥3.333% ¥3.250* y3.667° vy3.583*
48 ¥3.333 ¥3.333 ¥3.583 ¥3.583
72 %6.500 6417 %6.583 6417

Numericals having same shoulder letter are not signifiacantly different in p<0.05
*ab,c and d mean Duncan’s multiple range test for steaming conditions.
*x,y,z and w mean Duncan’s multiple range test for storage time.
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Table 4. Sensory characteristics of the rice cakes prepared with the china grass leaves under the different steaming

condition
Storage Steaming condition
Item time Rice cake Steaming Pressure Microwave

(hour) steamer pot cooker oven

Consistency 0 *1417° *1.250° *1.167 *2.167°
24 ¥y3.167° Y2.667° ¥4,500° ¥4.667°

48 24.197* 24,6672 6.083° %6.417°

72 v6.167° w5417% ¥6.917° %6.750°

Moistness 0 *1.333* 14177 *1.083? *2.167°
24 ¥2.667° v2.500° 4.417° ¥4.833"

48 24.917° ?4,333* *5.917¢ 26,3334

72 v5.750° ¥5.167° ¥6.333¢ %6.500°

Cohesiveness 0 *1.2507 ¥1.333° *1.167° 2417
24 ¥3.000° ¥2.333¢ v4.417° ¥4,500¢

48 24,583° *4.167° 5.833° %6.333¢

72 ¥6.000° *5.583* ¥6.500° 6.833¢

Afterswallowing 0 *2.000* x2.4172 %1.8332 ¥3,750°
24 ¥3.000° *2.500* v4,0830 ¥4 583"

48 %5.250° ¥4,3332 B.750¢ *5.917¢

72 ¥6.833" %6.2507 ¥6.833° v6.917°

Overall quality 0 *2.083? *1.917% *2.500% *3.167°
24 v3.0832 *x2.500° v4,917° ¥5.167°

48 %5.083° Y4.667° 6.000° ’6.667¢

72 ¥6.5830 59172 6.833" 6.833b

Color 0 x1.9172 *2.083% x2.667° x2.417%
24 ¥2.750* *2.583° v3.833¢ ¥3.250%

48 3.833° ¥3,5837 4,167° ¥23,667%

72 w4, 8330 ¥3.7502 25,000° 4,333"

Flavor 0 *3.000% *2.833° *3,083* *3,250°
24 Y3417 ¥3.333 *3.750 *3.583

48 x3,750% 3,667 *4,000% %4,083"

72 ¥4.250° ¥4.333* ¥5.250P 4.667%

Numericals having same shoulder letter are not signifiacantly different in p<0.05
*ab,c and d mean Duncan’s multiple range test for steaming conditions.
*x,y,2 and w mean Duncan’s multiple range test for storage time.

BAIES 1728% #Hubstd ZE77lE =eEldted A
23 Alue #5734 Ark= Table 49 2tk

229 Feg AxE AZRZFde AAHAA 2
gute] oha WAl ety A1F, 2%, 4HE 2Ye
A el 2olE Mol odghor), AxF Azhe] A
ol ot Al A%z GEE, AAEAA =
Bl ohh F2 #¢e Bk £33 Axe A
Ax, A7) 29 =75 $9 fAkgt AgE Hylow
AR QA A AR e g Rgoen, NI ¥
719] A% zej7)7)o) HoE AolE HolA ootk

EXEYY Z7)7kE Akl vl s A
Fo} A o7 zeElr) 7B A velged, A
#alx] =7t 7 e g Redh gz
2ol M= AHA7|zbe] we} Huby e T gle]
A2 Bedch

2) 7IAHE LA B4

$ylo] 7L 17.28%E 3to] Az A8 =g

-191-

71718 7AA dax =3 A3E Table 59 Fig 40
Jep Atk

AR AzAFE A5 NG wprtA2 A
A AR5 o)&3S o P A debded, HEE,
AL, BB zEd S Fodem A Vel
th AxF A7ke} 7ol wpe}l A Fot RS o] 8
zelo e 2 Aixsl fejHeor shistA St
b gk Azgelz] zdAde 43 718k
=, MAAA 27t 7 2 @3 B Foh
BsAA oA 9} vha iz 2 SR DAL A E 70
2 Aol g Bolx| dorer, AL A A et
Aste}l vpRsIA 2 A|RE o]Ret] xS W F9
o FA vebdeow, o] 71712 Az A87} A
g717ke) Adel wel 2 ghav) enbalA et v,
AP zqAE AxE 2447 A3} )% FASA
Faslgon, A AR st foHog 717 A
vl APAE AR fAle A3E Helow,

gtz 2] #srs|A] A9 W A 3 E (1993)



12 e -

z‘ﬂ.og /\é

Table 5. Mechanical characteristics of the rice cakes prepared with the pine tree endodermis under the different

steaming condition

Storage Steaming condition
Item time Rice cake Steaming Pressure Microwave
(hour) steamer pot cooker oven
Consistency 0 *3 582 *4 510 *3.00° x®.71¢
24 ¥7.55% v16.26° ¥36.28° ¥40.80¢
48 215.91* 223.88° ¥40.03¢ 59.48¢
72 %18.82* v31.14° 48.08¢ ¥66.35¢
Cohesiveness 0 *0.88" *0.88" *0.94° *0.86"
24 *0.88* *0.84% ¥0.79¢ v0.81%
48 (0.80° ¥0.75% %).69° #).71%
72 ¥0.74* ¥0.722 ¥0.61° 70.69%
Springiness 0 *1.30° *1.66* ¥351P *1.19*
24 2 620 ¥29 432 2317 ¥2.33%
48 ¥2.19* ¥v2.21% x2.35° 22.66¢
72 ¥2.16* 22 520 *2.26% 22.73°
Gumminess 0 *x3.15% x3.97° *2.822 x7.49°
24 ¥6.64° ¥13.66° ¥28.66¢ ¥33.05¢
48 1273 ¥17.91° ¥27.62¢ 242 234
72 £13.93* 222.42° ¥29.33¢ 245,784
Chewiness 0 4 107 *6.59 *0.89¢ *8.91°
24 v17.40° ¥33.19° Y66.20¢ ¥77.014
48 227.88* 39.58° Y64.91¢ 2112.33¢
72 *30.09* ¥56.50° ¥66.29° w124.98¢

Numericals having same shoulder letter are not signifiacantly different in p<0.05
*ab,c and d mean Duncan’s multiple range test for steaming conditions.
*x,y,z and w mean Duncan’s multiple range test for storage time.
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Fig. 4. Changes in hardness of the rice cakes prepared

with pine tree endodermis under the different steaming

conditions by texturometer.
W ; rice cake steamer,
A ; pressure cooker,

+ ; steaming pot,
O ; microwave oven.
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Table 6. Mechanical characteristics of the rice cakes prepared with the china grass leaves under the different

steaming condition

Storage Steaming condition
Item time Rice cake Steaming Pressure Microwave
(hour) steamer pot cooker oven
Hardiness 0 *2.14b *2.04" *1.39 *3.89°
24 ¥20.26* ¥19.48° ¥20.54* ¥33.77°
48 235.807 39.91° 233.63" 67.50¢
72 ¥47.06° ¥48.55* v62.86° w73.23¢
Cohesiveness 0 *0.93% *0.95° *0.93¢ *0.95
24 v0.83® 0.85* ¥0.79% ¥0.77°
48 ¥0.812 v0.822 v0.74° ¥0.76%
72 0.71° “0.71¢ 4).59" “0.69*
Springiness 0 *2.66° *2.55b 72.94¢ *2.04?
24 *2.46® X240 ¥2.510 ’2.27
48 *2.55° *2.54° *2.24° 72.50°
72 *2.48° *2.39% 213 w2.77°
Gumminess 0 x1.99° *1.94° *x1.29¢ *x3.70¢
24 v16.82% ¥16.56* ¥16.23° ¥26.00°
48 229.00% 32,73 4.89% “51.30°
72 %33.412 ’34.47* w37.09° 49.80°
Chewiness 0 *5.29¢ *4 95> *3.79 7 554
24 41.38P v39.74* ¥40,74% ¥55.03¢
48 #73.95° "83.13¢ *55.75% 2128.25¢
72 ¥82.86° 282.38° *79.00° ¥137.94¢

Numericals having same shoulder letter are not signifiacantly different in p<0.05
*ab,c and d mean Duncan’s multiple range test for steaming conditions.
*x,y,z and w mean Duncan’s multiple range test for storage time.
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Fig. 5. Changes in harness of the rice cakes prepared
with china grass leaves under the different steaming
conditions during storage time.

M ; rice cake steamer, + ; steaming pot,

A ; pressure cooker, 0 ; microwave oven.
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