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Abstract

In this study, the effects of adding cheese in the manufacture of rice cakes having 5 different vegetable-derived natural
coloring materials were investigated with respect to quality characteristics during storage. Rice cake samples were prepared
without (control) or with the addition of 2.0%, 3.0%, or 4.0% cheese. Changes in pH, external appearance, total solid content,
and scanning electron microscopy (SEM), texture and sensory characteristics were monitored during storage. The sensory
and texture characteristics of the rice cakes with cheese were investigated with respect to color, flavor, and overall
acceptability. The total solid content and pH of the cheese-treated rice cakes were higher than that of the control during
storage. Rice cakes added with cheese had higher liquid flavor than control. Results revealed that rice cakes added with
cheese at less than 4% addition had the best taste, appearance, and sensory properties. Moreover, the addition of cheese
to five-colored rice cakes provides additional nutrients while maintaining flavor and quality.
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Standardization
Calculation of acild adding quantity
Heating the raw milk (85C, 5 min)

Adding the acid and Agitating
Setting (I(J;~15 min)

Drain t}%e whey

Salting l(1 75%)

Moulding and Pressing (4 h)

Packing

Fig. 1. Procedure of frying cheese making.
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Table 1. Formula for five-colored rice cake with frying cheese
powder

Frying cheese powder

Ingredients (g)

Control 2% 3% 4%
Rice flour 1,000 980 970 960
Salt 10 10 10 10
Sugar 100 100 100 100
Color powder 10 10 10 10
Water 200 20646  212.92  219.38
Cheese powder 0 13.54 17.08 20.62

Total volume 1,320 1,320 1,320 1,320
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Steeping in 10 hr at 20T

Draining for 1 hr

|

Roller milling at 3 times

l

Mixing with other ingredients
(Sugar, salt, water, color cheese powder)

l

Passing through 20 mesh seive

Stemming at 100 to 30 min

l

Stop heating and leave undisturbed for 5 min on steamer

l
Packing

Fig. 2. Procedure of five-colored cheese rice cake making.
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Table 2. Operation condition of texture analyzer for
five-colored rice cake added with cheese powder.

Mode Measure force in compression
Option TPA
Sample size 4x4x4.5 cm
Load cell 25 kg
Pre-test speed 2.0 mm/s
Test speed 1.0 mm/s
Post-test speed 1.0 mm/s
Distance 30 %

Time 3 sec
Trigger type Auto-10 g
Data acquisition rate 200 pps

Probe 100 mm compression plate
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Table 3. Operation condition of scanning electron microscope
analyzer for five-colored rice cake added with cheese powder.

Accelerating voltage 0.5~30 KV

Resolution HV: 3.0 nm(30 KV), 20 nm(1 kV)
LV: 4.0 nm(30 kV)

Magnification 8x~300,000%

Gun W filament

EDS(LINK INCA) Reslution : 10mm? 138¢V at Mn Ka

Crystal Silicone

Detectable elements 5B to 92U
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Fig. 3. External appearance of five-colored rice cake added
with cheese powder.
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Fig. 4. Changes in pH of five-colored rice cake added with

cheese powder during the storage.
@-¢: Control, l-M: Five cheese rice cake added cheese 2%,
A-A: Five cheese rice cake added cheese 3%, @-@: Five
cheese rice cake added cheese 4%.
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Five-colored rice cake in cold storage - 10 days

Five-colored rice cake in cold storage - 20 days

Fig. 6. Measurement of the bacterial count and coliform group
of five-colored cheese rice cake in cold storage.
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Table 4. Total solid content of five-colored rice cake added with cheese powder.

Treatment
Component - - -
Control Cheese rice cake 2% Cheese rice cake 3% Cheese rice cake 4%
Protein 14.76+0.22% 14.88+0.19* 14.99+0.09* 15.21+£0.04*
Fat 3.67+0.12¢ 4.55+0.09¢ 5.43+0.16° 7.19+0.11%
Moisture 57.51+0.22° 56.82+0.11° 56.15+0.16° 54.78+0.05¢
Salt 1.22+0.00* 1.22+0.00* 1.22+0.00* 1.22+0.00°
TS 42.49+0.22¢ 43.86+0.07¢ 44.55+0.17° 45.224+0.05*

Means with the same superscripts in each row are not significantly different (p<0.05).

NS: Not significantly different.
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Table 5. Sensory characteristics of five-colored rice cake added with cheese powder.

Cheese powder (%)

Control Cheese rice cake 2% Cheese rice cake 3% Cheese rice cake 4%
Color 6.00+0.25° 6.07£0.27 6.0240.28° 6.2120.30°
Flavor 5.86+0.26" 5.93+0.23° 5.92+0.23° 5.71£0.24°
Softness 5.24+0.25° 5.21+0.22° 5.21+0.22° 6.30+0.25°
Overall acceptability 5.71+0.21* 5.60+0.19* 5.60+0.19* 5.86+0.29%
Cheese flavor 5.40+0.38° 5.64+0.34° 7.00+0.25° 7.48+0.26"
Salty taste 6.52+0.34° 6.5240.34% 7.2140.26 7.19+0.28
lipid taste 5.33+0.32° 5.90+0.30° 6.95+0.20° 6.93+0.28°
Moistness 5.26+0.31° 5.57+0.29" 6.38+0.29* 6.40+0.31°
Off flavor 6.36+0.33" 5.81+0.39" 6.74+0.32% 7.07+0.30°

Means with the same superscripts in each row are not significantly different (p<0.05).

NS: Not significantly different.

Table 6. Texture characteristics of five-colored rice cake
added with cheese powder.

Cheese powder (%)

Control 4%
Hardness 221.13+3.92° 238.36+11.01*
Fracturability 10.29+0.12° 10.38+0.04°
Adhesiveness —20.25+2.95° -21.00£2.10"
Springiness 0.94+0.01° 0.87+0.01°
Cohesiveness 0.74+0.01° 0.78+0.01°
Gumminess 162.28+3.60" 184.50+9.98"
Chewiness 151.60+4.61° 161.48+9.95*
Resilience 0.43£0.00" 0.44+0.00"

Means with the same superscripts in each row are not significantly

different(p<0.05).

NS Not significantly different.
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