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Effects of Addition Baekbokryung(White Poria cocos Wolf) Powder on the
Quality Characteristics of Sulgidduk

Bok-Wha Kim, Sook-Ja Yoon', Myung-Sook Jang
Department of Food Science and Nutrition, Dankook University
‘Institute of Traditional Korean Food

Abstract

In an attempt to improve the taste and storage characteristics of Sulgidduk, a Korean traditional rice cake
product, baekbokryung(White Poria cocos Wolf) powder was supplemenied as one of the ingredients and
product quality waw assessed. The baekbokryung powder was added in rations of 0, 5, 7, 10, and 15%(w/w)
per rice powder during the raw material preparations. The sensory, objective quality, and microbiological
characteristics of the products were examined at 4-hr intervals during storage for 36 hours at 20°C. The sensory
evaluation was conducted based on the acceptability and intensity characteristics of the product. In the
acceptability test, a 5% treatment wae renerally ranked with the highest score, among all the treatments while
the preference differed according to ages of the panels ; namely, those in their 20’s to 30’s liked a 5%
supplementation while those in their 40’s to 60’s preferred a 7% one. The addition of baekbokryung powder
proportionally decreased the moisture content of the products. The colorimetric redness(a) and yellowness(b) of
the products increased with increasing added baekbokryung powder. The redness values began to decrease
slowly from the beginning while the rates were accelerated after 8 to 12 hours of the storage. In the textural
characteristics, hardness, gumminess and adhesiveness values increased with increasing added baekbokryung
powder. The rapid increase in adhesiveness during the initial 4 hour of storage and the following stabilization
was mnoted. Cohesiveness and springiness values tended o decrease gradually with increasing added
baekbokryung powder. Except for the control sample, no significant differences in the total microbial counts
among the treatments were noted. After 20 hours of storage, the control sample exhibited a rapid increase in
total microbial count, while the proliferations of microorganisms were rather suppressed in baekbokryung powder
treatments according to the added amounts. The results of the study support the benefits of baekbokryung
powder supplementation in Sulgidduk in the aspects of taste and functionality. The degree of further increase of
baekbokryung powder in Sulgidduk without causing the adverse quality effects remains for future study.
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Table 1. Formula for Sulgidduk supplemented with
baekbokryung (White Poria cocos Wolf) powder

Treatments (%)"

Ingredients (g)

0 5 7 10 15
Rice powder 1,000 950 930 900 850
Sugar 100 100 100 100 100
Salt 10 10 10 10 10
Water 150 160 170 180 190
Baekbokryung powder 0 50 70 100 150

)Baekbok’ Wl”g( Wlllte Poria cocos W()h) pOWder per rice
pOWder
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Table 2. Operating conditions for texture analyzer

Instrument Stable Micro System TA XT-2 texture analyzer
Type TPA(texture profile analysis)

Probe ® 25 mm cylinder type

Pre test speed 5.0 mm/s

Test speed 1.0 mmy/s

Post test speed 5.0 mmy/s

Deformation 50%
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Table 3. Sensory evaluation scores of Sulgidduk prepared with different levels backbokryung(White Poria cocos Wolf) powder
of according to panel ages after cooling for 30 min.

Sensory Ages Treatments (%)
characteristics 0 5 7 10 15
20 5.1+1.4™ 55+1.2° 53+1.1° 4.6+1.3" 4.0+1.0°
30 5.0+1.4 5.7+1.1° 5.5+0.8" 5.2+0.8" 43+0.8"
Color 40 4.8+1.0° 5.1+1.0° 5.3+0.8° 5.320.5" 4.4+0.5°
50 52+1.4° 5.6+1.1° 6.4+1.1° 5.2+0.5" 4.4+0.5°
60 5.0+1.7" 54+0.7° 6.0+1.0" 4.4+05° 4.6+0.8°
20 49+1.9" 5.0+1.3° 47+1.1* 3.7+0.8° 3.6+1.1°
30 4.0+1.4° 5.0+1.1* 4.8+0.9" 4.8+0.5" 4.2+0.8°
Flavor 40 44+1.3 44+10° 47+13" 4.3+0.5" 3.6+0.5"
50 4.8+1.3" 4.8+1.3" 5.5+1.0" 4.8+0.6" 43+0.5
60 4.8+1.7" 4.6+1.3" 5.0+1.0° 4.4+0,7% 3.8+0.5
20 4.7+1.9" 6.3+0.8" 47+1.0" 4.9+0.7" 40+1.5"
30 53+1.7 55407 53z1.0" 45+05° 45+0.8°
Taste 40 48+1.3" 4.7+0.8° 5.0+0.9" 4.7+0.5° 3.8+0.5°
50 45+1.4° 50+1.1° 55409 5.240.5° 4.4+0.8°
60 5.0£1.3" 48+10" 52+1.3" 4.4+0.5" 40+0.5°
20 59+1.6 59+1.1 5.6+1.0 5.1+0.9 47+1.4
30 4.8+1.7 5.0+1.3 5.0+1.0 3.840.7 4.0£0.5
Tenderness 40 52+1.6 49+13 49+1.0 4.6+0.7 4.4+0.8
50 52+1.3 49+13 47+1.0 47+0.6 43+0.5
60 5.6%1.7 46+1.3 48+1.0 42+0.7 3.80.5
20 6.0+1.0 6.1x1.4 6.0+0.6 5.1+12 5.0+1.5
30 47+1.3 52+1.3 5.0+1.0 4.5+0.6 42405
Moistness 40 53+1.7 47+13 48+1.0 4.4+0.7 45+0.5
50 5.2+1.6 52+13 4.8+1.0 5.0+0.7 4.8+0.8
60 5.8+1.3 4.6+13 5.0+1.0 42+0.6 4.0£0.5
20 5.7£2.0° 6.0+1.0° 5.2+0.7 4.2+0.8" 3.6+0.5°
30 4.8+1.6" 52+13° 47+1.0" 47+0.7° 43+0.8°
Mouth feel 40 5.5+1.3" 45+1.3" 45+1.0" 4.2+0.6" 3.5+0.5°
50 5.4+1.7" 53+1.3" 4.8+1.0" 4.8+0.7° 44205
60 5.0+1.6" 42+13" 4.8+1.0" 40+0.7° 3.4+0.8°
20 5.7+1.5" 6.0+12° 5.1£0.6° 43+1.1° 3.9+0.7°
Overall 30 5.3+1.3" 5.5+1.3° 52+1.0° 45+0.6 43+0.5°
N 40 47+1.7° 47£13 5.0:1.0" 4.10.7° 3.60.5
acceptability 50 50+1.6" 5.1+1.3" 53+1.0° 44+0.7° 41+0.8°
60 4.8+1.3" 48+1.3° 5.0£1.0° 42+0.6° 4.0+0.5°

“Means with different letters with a row are significantly different from each at a=0.05 as determined by Duncan’s multiple range
test
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Table 4. Sensory evaluation scores of twenties panel on Sulgidduk prepared with different levels of baekbokryung(White Poria

cocos Wolf) powder during storage at 20°C for 36 hours

Sensory Stt.orage Treatments (%)
characteristics (hl(r)nuer:) 0 7 10 15
0 5.1+1.4"Y 5.5+12% 53+1.1° 4.6+1.3" 40+1.0°
4 54+1.5" 5.6+1.3" 5.0+0.8" . 4.6x1.1° 3.9+1.1°
8 54+1.5" 5.7+1.0° 4.7+0.5" 4.6+0.8" 3.6+0.8°
12 52+1.9% 5.6x1.0° 4.6+0.8™ 4.4+0.9% 3.4+0.7°
Color 16 52+1.6% 54+1.0° 4.6£0.8"™ 4.4+1.0% 3.4+1.0°
ol 20 51420 5.3+1.3° 4.6+0.5° 43£13° 3.4:0.8°
24 49+1.8 52+1.5° 47405 43+1.1% 3.440.5"
28 49+2.0° 5.1+1.3° 4.6+0.5" 4.4+1.1%° 3.4£0.5°
32 4.8+2.0° 5.1+1.0° 4.6+0.5" 43+1.1" 3.440.5°
36 4.8+2.1% 52+10° 45+1.0" 44+10° 3.4405°
0 49+1.9" 5.0£1.3" 4.7+1.1" 3.7+0.8° 3.6+1.1°
4 5.1+1.3° 5.0£1.4° 4.9+1.1° 3.7+0.8" 3.6+1.1°
8 50+14° 52413 4.6+1.0" 3.6+0.8° 33x1.1°
12 52+1.1° 5.4+0.8° 4.6%1.3" 3.7+0.8% 3.4+1.0°
A 16 5.1+1.7° 52+1.0° 44+1.1% 3.6+0.5" 3.3+0.5"
avor 20 49+1.7° 53+0.8° 44+11% 36405 3.140.4°
24 50+1.5° 52415 4.4+1.1% 3.6+0.5% 3.1+0.4°
28 49+1.7 5.1+1.3° 4.4+0.9° 3.4+0.8" 3.1:04°
32 49+1.6" 5.0+0.8" 42+1.1° 3.4+0.8" 3.0+06°
36 49+1.9° 5.1+1.1° 44411 3.7+0.5° 3.1+0.4°
- 899 - =28 #3312 A21A #1632 (2005)
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(continued)
Table 4. Sensory evaluation scores of twenties panel on Sulgidduk prepared with different levels of baekbokryung(White Poria

cocos Wolf) powder during storage at 20C for 36 hours

Sensory Stt.orage Treatments (%)
characteristics (hl;nuf:) 0 5 7 10 15
0 4.7+1.9" 6.3+0.8" 4.7+1.0" 4.9+0.7° 4.0+1.5°
4 5.0+1.5" 57+1.1° 47+1.0" 4.1+1.0™ 3.4+0.8°
8 5.1+1.3" 5.7+1.0° 4.8+0.8™ 4.4+0.5° 3.5£0.5°
12 4.6+1.5° 5.3+1.5" 44+1.1° 4.0£0.0° 33105
Taste 16 4.3il.6:: 5.0¢1.2‘a‘ 4.0¢1.12€"c 3.6¢0.52 3.0+0.6°
20 43+1.5 5.0+0.7 40+1.3 3.3+0.5 3.0+0.6°
24 4.1+1.6" 45+1.0° 3.9+1.2% 3.320.5" 2.9+0.7°
28 4.1+1.6" 43+1.1° 3.7+1.1%° 3.320.5" 2.7+0.5°
32 4.1+1.6" 44+1.0° 3.7+1.1" 3.0+0.6™ 2.4+0.8°
36 3.9+1.9" 4.3+0.8" 3.6+1.1° 2.9+0.7% 23:L1°
0 5.9+1.6 5.9+1.1 5.6+1.0 5.1:0.9 47+1.4
4 5.7+14" 59+1.1° 5.4+0.8" 4.740.8" 43£1.1°
8 56412 5.9+1.0° 5.2+0.8" 4.3+0.8" 3.7+0.8"
12 5.3+1.6° 5.5+1.7° 4.940.9" 4.1+0.9" 3.7:0.8°
Tendemess 16 49+1.4° 49+0.7° 4.6+1.0" 3.8+1.0" 3.4+0.8°
20 4.1+1.4 4.4+0.8 4.0+1.0 35+1.1 3.3+1.1
24 3.9+1.1° 4.4+1.0° 3.7+0.9" 3.3+0.5™ 3.040.5°
28 4.0+1.2" 43+1.0° 3.7+1.2% 3.1+0.7° 2.9+0.7°
32 3.6=1.1° 3.9+1.1° 3.4+0.8"° 2.8+0.8" 26+1.1°
36 3.6+13 37+1.1 33+1.1 2.7+0.9 23+1.1
0 6.0£1.0 6.1+1.4 6.0+0.6 5.11.2 5.0£1.5
4 5.8+1.6° 6.0+1.1° 5.5+0.8" 47+1.1° 41+1.4°
8 5.7+1.4% 5.9+0.8" 5.3+0.8" 4.5+0.8" 3.7+1.1°
12 5.1+¢1.2° 5.3+1.4° 4.9+09" 3.9+0.9" 35+1.5
Moistness 16 4.4+1.6 4.6+1.1° 42+1.4° 3.7i1.0f’ 33+1.3°
20 4.1+12° 45+1.1° 3.9+1.3° 3.4+0.8" 3.11.1°
24 4.1+0.8° 43+1.3° 3.7+£1.0" 3.3+0.8" 3.0+1.2°
28 3.8+1.0" 4.1+12° 3.6+1.1%° 3.0+0.8° 29+1.1°
32 3.4+1.4 3.6+1.0 32413 29+12 261.0
36 34+14 3.7+1.1 3.1%1.1 2.6+0.8 24+1.4
0 6.0+2.0° 5.7+1.0° 52+0.7° 4.2+0.8" 3.6+0.5°
4 5.8+1.3 5.7+0.8 5.1+0.7" 4.1+0.5™ 37+1.1°
8 5.7£1.8 5.6+0.5° 49+0.7° 40+04° 3.4+0.4°
12 49+2.0" 5.3+1.1° 4.3+1.1°% 3.7+0.7" 3.3+0.5°
Mouth feel 16 4.6+2.0° 5.1+1.0° 4.1+1.1%° 3.3¢0.5°§ 2.9+0.5°
20 42+1.6" 4.6+1.0° 3.9+1.5 3.00.5" 2.7+0.5°
24 4.1+1.5" 43+12° 3.5+1.4™ 2.9+0.7% 2.7+1.0°
28 3.7+1.5" 4.1+1.0° 3.4+1.0° 2.9+0.7" 2.6+0.8°
32 3.6+1.3" 3.9+0.8" 3.2+1.0" 2.8+0.4™ 24+1.1°
36 3.4+1.4% 3.7+1.0° 3.0+0.8" 2.6+0.8 2.3+1.0°
0 5.7+1.5" 6.0+1.2" 5.1+0.6" 43+1.1° 3.9+0.7°
4 5.6x1.4" 6.1+1.1° 5.0+0.8 4.3+0.8™ 3.9+0.8°
8 5.4+1.0° 6.1+1.0° 4.8+0.8™ 3.9+0.5° 3.6+0.5°
12 4.8+14" 5.6+1.1° 42+1.1" 3.640.5™ 3.240.5°
Overall 16 44=1.7" 5.10.7° 4.0£1.0™ 3.4+0.5™ 3.0+0.8°
acceptability 20 4.411.3*‘;’ 5.0+0.8° 3.9:0.9% 3.120.5" 2.740.5°
24 43+1.4" 4.7+1.1° 3.9+0.9" 2.9+0.5% 2.640.8°
28 4.1+1.3" 46+1.0° 3.7+1.3" 2.9+0.5% 2.6+0.5°
32 3.9+1.3" 43+1.3% 3.4+£1.0° 2.8+0.6" 2.4+0.5
36 3.8+1.7° 43+1.3" 3.3£1.0° 2.6+0.7° 2.3+0.5

YMeans with different letters with a row are significantly different from each at a=0.05 as determined by Duncan’s multiple range test
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Fig. 1. QDA profiles for the sensory evaluation scores of Sulgidduk prepared with different levels of baekbokryung(White Poria

cocos Wolf) powder during storage at 20C for 36 hours
A : cooling for 30 min, B : 8th-hour, C : 12th-hour, D : 16th-hour, E : 20th-hour, F : 36th-hour
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Table 5. Moisture contents of Sulgidduk prepared with

different levels of baekbokryung(White Poria cocos Wolf)
powder during storage at 20°C for 36 hours
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Storage Treatments (%)

times

(hours) 0 5 7 10 15
0 40.2 40.1 40.0 39.9 39.8
4 40.1*Y  40.1° 39.9° 39.8" 39.7°
8 40.0° 39.9° 39.8° 30.6° 39.4°
12 39.8" 39.7° 39.6% 39.4° 39.3°
16 39.6" 39.5° 39.4° 39.0° 38.9°
20 39.5" 39.3° 39.2° 38.8° 38.7°
24 39.2° 39.1° 39.1° 38.8" 38.6°
28 39.1° 38.9° 38.9° 38.6° 38.4°
32 38.9° 38.8" 38.6° 38.5° 38.3°
36 38.7" 38.6° 38.6" 38.3° 38.2°

"Means with different letters with a row are significantly
different from each at a=0.05 as determined by Duncan’s
multiple range test
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Table 6. Hunter’s color values of Sulgidduk prepared with different levels of backbokryung(White Poria cocos Wolf) powder
during storage at 20°C for 36 hours

Hunter’s Storage Treatments (%)

color value times

0 88.08"" 74.52° 71.30° 68.20° 65.17

4 90.56" 75.79" 73.11° 68.86" 67.10°

8 90.78" 78.55" 76.63° 70.39" 68.19°

12 90.30" 77.55° 75.94° 69.70" 68.21°

L 16 91.09" 76.75° 75.57° 70.30" 68.55°

(Lightness) 20 91.05" 76.57° 75.48° 70.93¢ 69.40°

24 89.30° 75.40° 73.50° 68.91° 66.10°

28 88.02" 74.21° 71.82° 67.30° 64.22°

32 89.77" 76.60° 73.50° 69.72° 65.45°

36 90.04 76.10° 72.53° 68.90° 66.33°

0 2.70° 3.91° 5.00° 6.30° 6.60"

3.55¢ 5.07° 6.60° 7.42° 8.00°

8 3.75° 5.46" 6.66" 7.32° 7.97°

12 1.94° 4.06° 4.57% 5.23° 5.70°

a 16 1.20° 3.20° 3.61% 4.06° 4.80"

(Redness) 20 1.10° 3.10° 3.40° 3.80" 420

24 1.66° 3.60° 4.06° 4.57° 4.80°

28 1.74° 3.72¢ 4.20% 4.61° 5.10°

32 1.20° 2.90" 3.33° 3.72° 434

36 1.66° 341° 426" 4.32° 4.58°

0 7.10° 11.90° 12.50° 13.70° 14.10°

7.80" 13.00° 13.40° 15.10° 15.26"

8 5.86" 9.78° 10.91° 12.68° 13.58

12 6.20° 9.60° 10.27° 11.70° 1337

b 16 7.40° 12.00° 12.90° 14.30° 14.80°

(Yellowness) 20 6.80° 12.20° 12.90° 13.40° 14.40°

24 5.90° 10.40° 11.70° 12.53° 13.16"

28 6.10° 10.20° 11.00° 11.90° 12.60°

32 6.66° 11.23¢ 12.36° 13.11° 13.54"

36 5.80° 10.00° 11.70° 12.70° 13.80°

0 35.71° 26.11° 23.23° 20.50° 15.96°

34.90" 24.40° 23.11° 21.11° 16.71°

8 30.32° 21.33" 20.20° 16.90° 12.90°

AE 12 32.92° 24.30° 22.60° 19.22¢ 15.22°

16 33.90° 23.90° 21.60° 16.40° 12.90°

(Total color 20 32.90° 25.22" 21.72° 17.41° 1433

difference) 24 34.30° 26.40° 22.60° 19.00° 15.30°

28 36.14° 26.10° 23.81° 19.31¢ 16.54°

32 34.30" 26.20° 22.90° 17.50° 15.31°

36 36.32° 25.41° 23.72¢ 18.40° 16.00°

“Means with different letters with a row are significantly different from each at a=0.05 as determined by Duncan’s multiple range
test
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Table 7. Textural characteristics of Sulgidduk prepared with different levels of baekbokryung(White Poria cocos Wolf) powder
during storage at 20T for 36 hours

Textural Storage Treatments (%)
. times
characteristic (hours) 0 5 7 10 15
0 346.287" 389.76™ 446.62™ 487.36" 538.86
4 358.18° 372.57° 407.74° 434.36" 491.51°
8 473.82¢ 588.02° 610.98° 645.54"° 725.50"
12 595.16° 755.21 764.83" 810.01° 817.69"
16 679.27° 789.00™ 773.00%° 820.00 875.00°
Hardness 20 773.00" 891.90™ 984.00™ 953.00™ 1070.00°
24 961.33° 1008.00™ 1109.00" 1151.54° 1203.87°
28 1380.00° 1530.05™ 1673.38% 1688.30" 1831.80°
2 1794.50° 1922.00" 2051.03 2109.04™ 2250.00°
36 1940.55° 2073.18™ 2148.00™ 2242 86" 2360.00°
0 300.06™ 378.82° 399.93" 296.78° 353.05™
4 276.31¢ 311.28* 310.03% 347.69% 392.15°
8 403.38" 521.57" 520.10° 547.83° 548.17°
12 518.18" 662.04° 685.10° 614.40" 616.63"
G iress 16 543.54° 633.00" 658.00™ 642.03" 734.00°
urmmin 20 749.67 790.00 809.00 838.97 884.00
24 865.00™ 995.68" 893.00° 986.01°° 1034.00°
28 1176.00 1264.23 1307.00 1207.13 1303.87
32 1458.00 1411.53 1426.61 1514.00 1524.00
36 1685.62 1661.00 1674.00 1700.00 1721.00
0 -11.04 -10.25 9.17 -8.24 -7.63
4 302 2378 241 -4.03 202
8 2.04 -3.08 -1.94 2.16 -1.42
12 -1.30° -1.91° -1.34 -157° 0.69"
Adhesi . 16 -0.86 2.05 -1.51 -1.10 -0.55
estvenes 20 -1.08 -1.68 -1.51 -1.40 0.74
24 092 -0.88 -0.96 0.82 -0.97
28 -0.46 -1.05 -0.47 -0.29 0.84
32 -0.23 0.54 -0.60 094 -1.01
36 -0.27 -0.76 -0.62 -0.53 -0.60
0 0.81* 0.80" 0.79° 0.78° 0.76°
4 0.83° 0.83° 0.78° 0.77° 0.75°
8 0.87° 0.84" 0.83° 0.82 0.77°
12 0.86 0.84° 0.84° 0.81° 0.77¢
Cohesi 16 0.86" 0.83° 0.82° 0.81 0.77°
onestveness 20 0.87° 0.86" 0.84° 0.81 0.78°
24 0.85° 0.82° 0.81" 0.78 0.77°
28 0.86" 0.84° 0.81° 0.79 0.77°
32 0.83" 0.81" 0.78" 0.76 0.74°
36 0.84° 0.83" 0.80° 0.78 0.76°
0 097 0.96® 0.92™ 0.89 0.87°
4 0.99" 0.98° 0.94" 091° 0.89"
8 1.03° 1.00™ 0.96> 0.95™ 0.90"
12 1.06" 1.03* 1.01% 0.98" 0.93°
Springiness 16 1.08° 1.05® 1.03% 1.00" 0.96°
Pringmes: 20 1.08 1.05 1.03 1.00 0.96
24 1.05 1.01* 0.99" 0.97" 0.94°
28 1.05° 1.02 0.99 0.98 0.96
ky) 1.02° 1.00%™ 0.97% 0.96™ 0.95°
36 1.00° 1.00" 0.97° 0.96™ 0.94°

"Means with different letters with a row are significantly different from each at a=0.05 as determined by Duncan’s multiple range test
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Viable cell (Log Number cfu/mL)

—— 5%

Storage time (hours)

Fig. 2. Changes in total cell count of Sulgidduk
prepared with different levels of baekbokryung
(White Poria cocos Wolf) powder on the at 20T
for 40 hours
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