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The Microbiological and Sensorial Properties of frozen bibimbap namul during storage

Young Sil Han and Ji Young Park
Dept. of Food and Nutrition, Sookmyung Women’s University

Abstracts

Namul cooked with the standard recipe was examined by research of microbiological test for three months and
sensory evaluation of frozen namul after reheating. When the namul was freezed storage, in the microbiological test
namul began to change on the 40th day, but there was no problem about stability of storage until 3 months. The
overall qualities of taste, flavor, color and texture were examined by sensory evaluation of frozen namul after

reheating. The

pH was seemed to change slowly, its color was changed on the 20th day from the beginning of

storage. Radish root represented substantial difference in texture and overall quality on the 20th day.

The off-flavor of immature pumpkin started on the 25th day. Later 10days nettle tree mushroom began to be
changed in its taste, texture, overall quality and appearance, then on the 25th day it was seemed to have low
preference. But oak mushroom kept its quality good for 25 days. Oyster mushroom was changed in color,
appearance and overall quality on the 20th day. Bracken had low preference in taste, texture and moisture on the
25th day. The color of spinach was changed on the 15th day, and its taste on the 20th day. Soybean sprout was
changed in taste, texture and overall quality on the 15th day, and overall quality marked low preference on the 25th
day. Root of bell flower was changed on the 25th day(p<0.05).
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Table 1. Change in color of namuls during storage at -18°C

Frozen namul

Stc.>rage Color Root of . Water Opyster Oak Netdle Imma-
time Soybean Radish . tree ture
value bell- drop- Spinach ~ Bracken mush- mush-
(day) Sprout root mush- pump-
flower wart room room .
room kin
L 7192al) 79.17a  75.09a 63.21a 48.2a 46.18b 71.84a 58.69a 76.25a 75.3a
Raw a -1.13a -0.94e -0.92e -15.26e -15.4e +4.22a +1.17¢ +3.51d -1.77¢ -13.1b
b +14.09f +1824f +8.8% +29.77a  +23.6a +1522b +1724e  +1253e  +10.8le  +33.5%
Cooked L 68.19b 75.15b  60.55b 48.77b 38.79b 45.75¢ 69.5b 57.03b 72.96b 62.19b
0 a -1.17a +0.55d  9.86d -15.13d  -1231d  +4.08b +1.26d +4.12a +0.45d -14.2d
b +2422e +20.17e +28.3d +2623b  +114lc  +1551la  +19.24d  +14.62d +1628d  +34.53d
Cooked L 68.05b 7230c  59.36¢ 47.8b 35.75¢ 42.79d 66.51c 56.05¢ 72.23b 61.38¢c
a -4.58b +0.68d +10.13d  -14.98¢ -11.2¢ +4.05b +1.34c +3.96b +0.47d -14.0d1
5 b +26.44d +22.0d  +29.02d +20.71c  +10.16d  +13.6¢c +19.4d +14.87d  +16.36d  +34.78d
Cooked L 6792c 7215¢  57.36d 45.63¢ 35.7¢c 46.62a 64.99d 55.43d 71.84c 60.97c
10 a -50lc +0.89 +13.37a -14.7c -10.22b +3.96¢ +1.37c +3.64c +0.51c -13.69¢
b +29.58c +23.68c +29.84c  +20.64c  +1438b +12.78d +19.7c +1543¢c  +17.61c  +34.53¢
Cooked L 6788 7124d 5729 42.65d 35.58d 42.48d 63.6e 51.79% 71.35¢ 59.93d
Is a -553c +097¢  +12.06b -13.46b  -10.2b +3.84¢ +1.45b +3.52d +0.78b -13.2b
b +33.0b +244b  +323b +16.66d  +10.0d +12.1e +19.95b  +16.75b  +18.8b +36.48b
Cooked L 6680d 68.65¢ 56.73e 40.53¢ 35.34d 38.54e 60.59f 47.58f 68.11d 58.74d
20 a -6.05d +1.54b  +12.02b -12.8a -9.29a +3.6d +1.5b +3.22¢ +1.19a -13.17b
b +33.15b +252a  +32.6b +15.75¢  +9.82¢ +11.23f  +20.0b +16.8b +19.17a  +39.86a
Cooked L 65.65¢  68.47¢  55.39f 39.02f 34.98¢ 37.73¢ 59.73f 46.06g 67.12¢ 56.08¢
25 a -7.74e +1.98a  +11.87c  -12.46a -9.03 +3.45¢ +1.6a +3.21e +1.22a -12.84a
b +3342a +254a +33.83a +14.65f +9.75e +9.16g +20.2a +16.99a +19.54a +39.64a
1) Means with different letters within the column are significantly different at « =0.05.
WA= Azke] ool Wehd L, a, b gko] Bo}  om, TR, =&, mud, AFAUES 1028
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Fig 1. Change in pH of frozen namul during storage at
-18C
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Fig. 2. Total plate count of frozen namul during
storage at -18C
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Table 2. Sensory characteristics of frozen namuls during storage at -18°C

Namuls Storage Sensory characteristics
(day) Color Off-flavor ~ Appearance Taste Texture Moisture ~ Overall quality
Soybean 0 6.4 6.7° 6.5° 6.7 6.7 6.9° 6.7°
sprout 5 52° 6.0° 5.5 56" 5.3° 5.5° 5.9°
10 4.1° 4.5 4.1° 49 4.9° 5.1° 4.8°
15 33¢ 43° 40 39° 39° 36 3.7°
20 2.7 2.6° 2.3¢ 3.2° 3.0 29° 2.8°
25 1.4° 20 14° 1.4° 1.7° 1.8 1.8
Root of 0 6.6" 6.6" 6.8° 6.5 6.8° 6.9° 6.8°
bellflower 5 5.5° 6.0° 54° 55° 5.5° 5.2° 56
10 46 4.8 4.1° 4.1° 47 4.7 4T
15 4.3 4.1° 38 35° 3.6° 3.5 3.1°
20 2.6° 26 2.7 2.5° 25° 2.4° 2.5°
25 15° 22° 2.5¢ 2.1° 2.0° 2.1¢ 2.1°
Radish root 0 6.7V 6.8° 6.9° 6.6" 6.5° 6.8° 6.9°
5 6.5° 6.5" 6.7° 6.3 6.1° 6.1° 6.1°
10 5.8° 6.1° 6.1° 6.2° 6.0° 5.7° 6.0°
15 5.5° 53 4.7 4.6 4.7 4.7 46°
20 47 4.0° 3.7 3.6° 3.5¢ 3.6 3.5°
25 3.4¢ 3.6° 34% 3.0° 3.5 3.1° 3.2¢
Water dropwart 0 69" 6.9 6.8° 6.7 6.8° 7.0° 6.9"
5 6.7° 6.4° 66" 6.4° 6.4° 6.7" 6.6°
10 6.4° 62" 5.9° 5.8° 5.7° 59° 5.9°
15 57" 5.7 55" 5.3 5.2° 5.3° 5.3°
20 5.1¢ 5.0° 49 4.9 4.9 5.0° 49°
25 4.8° 4.6° 43° 4.1¢ 39° 3.9° 3.8
Spinach 0 6.9° 6.8 7.0° 6.8 6.8' 6.9° 70°
5 6.5" 6.6" 6.5 6.7 6.4 6.2° 6.3
10 6.1° 6.1° 59° 5.8° 5.6° 5.4° 5.8°
15 5.5° 5.8° 57 54° 5.3" 54° 5.3¢
20 5.2¢ 5.2° 5.2¢ 4.9° 5.1° 5.1¢ 50"
25 459 a7 4.6° 4.6° 4.6 4.7 4.7
Bracken 0 6.7 6.9° 6.8" 6.8° 7.0° 7.0° 6.8"
5 6.5° 6.3° 65" 6.2° 6.4° 6.5° 6.2°
10 6.2° 6.1° 62" 5.9% 57° 5.7 5.7°
15 5.6° 5.6° 54° 5.6° 5.4° 50° 5.2¢
20 5.1¢ 4.9° 49° 46" 4.6 4.6 45°
25 4.6 41° 43 3.8 3.7 3.8 3.8
Oyster mushroom 0 6.9 6.8 6.8 6.9° 6.9 6.8 67"
5 6.3° 62" 6.4" 62" 6.0° 6.2° 6.3°
10 5.5° 52° 52° 53 54 6.0° 6.0°
15 4.6 4.7 4.5 49 4.6° 4.8° 5.1°
20 3.8° 46° 4.0° 43¢ 4.4% 4.6° 458
25 3.8 4.0° 3.9 3.6° 4.1¢ 3.9° 3.9°
Qak mushroom 0 6.8 6.8° 6.6" 6.8 6.9° 6.7 6.9°
5 6.5 6.6" 6.6" 67 6.6" 6.6" 6.6"
10 6.1% 6.1° 6.2 6.1° 6.0° 6.0 6.5°
15 59° 5.4° 5.8% 5.8 5.8° 57° 5.8°
20 5.9° 53° 5.63%¢ 5.54%¢ 5.63° 5.63° 5.63°
25 5.3¢ 5.1° 53¢ 5.0¢ 5.1° 4.7 5.2¢
Nettle tree 0 6.8°Y 6.9" 6.6 6.8 6.9° 6.9 6.8°
mushroom 5 6.5 6.5" 62" 6.1° 62" 6.1° 65"
10 5.6° 5.6° 5.5° 5.5° 52° 5.7 53°
15 4.5° 45 4.5 4.1¢ 4.4° 4.7° 4.6
20 37 4.0° 37 3.5° 3.5° 3.8° 3.6
25 25° 3.3° 2.7 2.7 2.4f 29° 3.1°
Immature pumpkin 0 6.8 6.9" 6.8 6.5" 6.8 6.9 7.0°
5 6.4 6.2° 6.3" 6.4" 6.4° 6.5° 6.6"
10 5.7° 5.4° 57 5.6° 55" 5.8° 5.6°
15 - 45° 4.8 2.4° 4.6 4.6° 5.0° 4.7
20 3.9¢ 34 3.5 3.6° 3.8¢ 3.9° 378
25 2.8° 2.8 3.3 3.1° 3.0° 3.7 2.8°

YMeans with different letters within the column are significantly different at @ =0.03.
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Table 3. Sensory characteristics among Jeonju Bibimbap by fresh namul and frozen namul preparation

Sensory characteristics

Characteristics of namul

Characteristics of bibimbap

Sample Appear. Color
Texture Moisture pped a.nc.e 09 . Overall balance Overall taste
(before mixing) (after mixing)
SAY  64+0.05" 6.7°+022 6.6°+0.12 6.7°+0.22 6.7°1t0.14 6.6'+0.24
SB 631012 65°+045 6.5°+0.14 6.6"°10.34 6.7°£0.12 6.5°+0.47
e 624034  62°+0.34 6.4°+0.34 6.3°+0.2 6.6°+0.11 6.4°+034
SD 58°+0.14  5.1°+0.24 6.0°+0.21 62°+0.17 6.6"+0.34 6.0°+0.24

"Means + Standard deviation of three replications.

“Means with different letters within the column are significantly different at a =0.05.
3)SA(bap+frcsh namul) SB(bap+ 5-day frozen namul) SC(bap+10-day frozen namul) SD(bap+15-day frozen namul)
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