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A study on the quality of Naengmyon Broth
- Sensory and Microbiological properties by fermentation and addition of Dongchimi -
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Abstract

The application of Dongchimi liquid into Naengmyon broth for the improved eating quality of Naengmyon was
scientifically explored by reviewing the quality properties of the product. Primarily, the optimum fermentation
conditions for Dongchimi from which the liquid portion was extracted were pursued and the optimum mixing ratio
was sought on the basis of sensory and microbiological properties of the product. The liquid portions which had
been periodically extracted from Dongchimi at intervals of two or five days during fermentation at 10°C were added
to Naengmvon broth. The treatments were prepared with three levels, namely, basic broth only(‘A’) and the ratios of
3:7(vfv, ‘B) and 5:5(vfv, ‘C’) of Dongchimi liquid and basic broth, respectively. According to assessments of
Dongchimi liquid on taste and intensity based on sensory analyses, the organoleptic factors such as color, smell,
sour taste, carbonated taste, and overall acceptability were given higher values from day 11 to day 17 in all items.
As for the assessment of Dongchimi liquid on intensity, color, sour odor, moldy odor, and carbonated taste have
shown the increasing scores during with high intensities while those for clearness has stayed low. Most of the
phenomena observed from the Naengmyon broth substituted with 30%(Treatment ‘A’) and 50% (Treatment ‘B’) of
Dongchimi liquids with different storage periods ensued much of the previous fermentation pattern of Dongchimi
itself. Organoleptic assessment on taste and its intensity showed that better(the best) scores could be obtained at
between day 16~25(17) and 13~20(15) for Treatments A and B, respectively. The intensity scores of taste for
color, smell, carbonated rtaste, sour taste, and mouthfee! were increased while those for cleamness, palatability, and
meaty ones were decreased with lapse of fermentation. The numbers of total cell and lactic acid bacterial counts of
Dongchimi has increased until day 13 and then decreased in the later stages. Total cell count and lactic acid
bacterial counts of Naengmyon broth also increased untl the 13th day and then they began to decrease. It was also
proven that slightly over-ripened Dongchimi liquid was more preferable for adding into Naengmyon broth. Granting
the optimum ripening period of Dongchimi liquid itself to be 13 days, both Treatment A and Treatment B were
evenly favored using Dongchimi liquids slightly over-ripened at days 13 to 17. However, Treatment A was more
favored than Treatment B when Dongchimi liquid over-ripened for 20 to 26 days was used.
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Table 1. Sensory evaluation results of Dongchimi liquid during fermentation at 10 C for 40 days

Sensory characteristics

Fermentation
period(days) Color Smell Sour taste Carbonated Overa!ll
taste acceptability

0 5.8+1.1 3.8%¢1.3 2.0+1.0 2.4+0.5 2.4+0.5
4 6.8+0.5 5.6+0.6 4.4+0.6 3.2+0.8 4.0+1.4
8 7.0£2.2 6.5+1.7 6.3+1.3 5.8+1.0 5.8+1.5
11 7.2+1.6 7.6+1.5 7.2t1.6 6.6+0.9 6.8t1.3
13 7.8+19 8.3+14 8.7+0.8 7.8+0.9 8.0+0.9
15 7.5:0.8 8.2+0.8 7.3+0.8 8.0+0.9 7.7+1.0
17 6.8+1.1 7.4+0.9 6.4+0.6 6.8+0.8 7.6+0.6
20 7.0+0.7 6.6:0.6 6.0+0.7 7.0+0.7 6.8+0.8
23 6.6+0.6 6.4+0.6 54+2.1 5.4+2.1 5.8+1.8
26 6.0+1.6 5.8+0.8 4.6+1.1 4.8+0.8 4.6+09
29 52+12 48115 42+2.1 37+2.1 47418
32 42+13 42+1.3 3.6+0.9 3.4+1.1 4.0+1.0
35 4.0+1.0 3.9+1.1 32+2.0 3.3+1.6 3.8+0.8
40 39:1.0 3.6:0.7 3.0+1.1 3.0+1.6 3.3z1.6
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Table 2. Sensory evaluation results of Naengmyon broth prepared with basic broth and different levels of Dongchimi
liquid driung fermentation of Dongchimi at 10 C for 40 days

Sensory Fermentation Naengmyon broth"
Characteristics period(days) A B C Frvalue
0 5.5+1.1™ 6.8+1.3" 6.3+0.5° 679"
4 6.0£0.6 7.0+£0.6 6.7+12 1.43™
8 5.8+0.9° 6.8+0.9" 6.9+1.3" 432"
11 5.8+1.5° 7.0+1.5 6.5+1.9° 13.93
i3 5.5¢1.5° 7.0+1.3° 7.3+14" 9.06™"
15 53+1.0° 7.1+1.0° 7.8+1.7" 1755
Color 17 5.0+1.4° 7.5¢0.7 7.6+0.7" 26137
20 5.3:0.6° 7.9+0.6" 6.8+0.6° 33737
23 54+1.1° 74407 6.4+1.1° 972"
26 5.2+0.9° 6.8x1.1° 6.2+1.5" 599"
29 53+1.8° 64+1.6" 63+1.4° 436
32 5.0+1.7° 6.0+0.2° 5.7+1.2% 3.50°
35 4.7+1.5 5.6+1.6" 52+1.5%° 3.18"
40 4.6+1.6 5.0+1.6 4723 1.14™
0 5.6+1.0° 42+22° 4.8+0.5° 391°
52+2.1° 5.7£0.6" 6.0£1.0° 485
8 5.0+1.0° 55+1.7" 59+1.7 420"
11 53+1.5° 59+1.4" 6.0+0.8" 3.70°
13 53+1.5° 6.9+1.4° 7.5+0.8" 159277
15 48+1.0° 7.3+1.0" 7.7+1.0° 28.78"
Smell 17 4.5+0.7° 7.5¢1.3" 8.2+0.7° 4829
20 5.0+2.3° 8.5+0.6" 7.3+1.5° 30207
23 5.0+0.9° 7.4+1.6" 6.6+1.3 19.387"
26 49+19° 6.7+1.1° 5.7+1.6° 1285
29 47+1.4° 5.9+1.5 5.0+1.9° 353
32 4.5+2.1 5.3+2.1 5.1£2.0 1.72™
35 44+1.6 5.0£1.6 46423 1.58™
40 43+1.6" 49+1.6" 3.9+2.3° 5497
0 5513 40+1.8° 3.8+1.0° 5.99”
4 5.6+1.1° 5.0+1.5% 46+1.7° 3.89
8 5.8+0.9° 5.8+1.7° 6.5+1.9" 3.89
11 5.5424° 6.8+1.5" 74+1.7 11617
13 5.8t1.7" 7.3+1.4" 79+1.7 18317
15 5.5+1.9° 7.9+1.6" 8.3+1.6" 19.15™
Taste 17 5.3+14° 8.6+0.1° 7.9+0.7° 26.45“:
20 50+1.7° 8.3+0.6° 7.440.6° 36.177
23 5.6+1.5° 7.8+1.3° 6.5+1.9° 17.807
26 5.0+14° 6.5+1.1° 5.9+13° 10.827
29 5.0£1.0° 6.3+1.2° 55+1.4° 627"
32 48+10° 6.1:0.9 5.0+1.0° 8.58"
35 4.4+0.9" 56+1.7 4.8+1.5° 594"
40 42+1.6° 5.4+1.1° 4.6+1.3° 8.527"
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Table 2. Sensory evaluation results of Naengmyon broth prepared with basic broth and different levels of Dongchimi

liquid driung fermentation of Dongchimi at 10 "C for 40 days

Sensory Fermentation

Naengmyon broth”

Characteristics period(days) A B C F-value
0 54+1.0° 45+1.9®° 4.0%1.2° 3.89"
4 53¢ 1.1° 4.7+2.1% 42+15° 3.66
8 5.0+0.8 5.5+1.7 5.8+1.7 1.38"
11 52+1.8° 6.2+1.5° 6.6+1.2° 525"
13 50+1.8 7.0+1.4° 7.2+0.6" 13.60""
Overall 15 5.511.9: 7.411.6?’ 82+1.6" 27.65::
accepta- 17 50+1.4 8.440.6" 8.010.1: 27. 10*”
bility 20 5.3+ 1.7; 8.2+0.6" 7.540.6 22.43***
23 50+1.8 7.4%15° 6.8+1.7° 11.70
26 5.0+1.2° 6.9+1.3" 6.1:1.1 13.78"
29 4.9+12° 63+1.0° 54120 10.96™
2 4.8+0.6" 6.0+0.6" 52127 1032
35 4.5+1.2° 59+1.8° 52+1.5™ 735"
40 4.4+16° 5.6+0.9° 5.0+1.3% 583"

"A : 100% Basic broth
B : 70% Basic broth + 30% Dongchimi liquid
C : 50% Basic broth + 50% Dongchimi liquid

M-ans of different letters with a row are significantly different from each from each other at a=0.05 as determined by

Di ncan’s multiple range test

NNt significant, p<0.05, "p<0.01, ""p<0.001
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Fig. 2. QDA profiles on the sensory evaluation results
of Naengmyon broth prepared with 30% Dongchimi
liquid during fermentation of Dongchimi at 10 C for
40 days
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Fig. 3. QDA profiles on the sensory evaluation results
of Naengmyon broth prepared with 50% Dongchimi
liquid during fermentation of Dongchimi at 10 T for
40 days
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Table 3. Changes in total cell count of Naengmyon
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days
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Table 4. Changes in lactic acid bacterial count
Naengmyon broth added with different levels
Dongchimi liquid during fermentation of Dongchimi
10 C for 40 days

(log CFU/mL)

Dongchimi Naengmyon broth" Dongchimi Naengmyon broth"
Fermentation .. Fermentation p
periods(days) Liquid B C periods(days) Liquid B C
0 5.60 4.12 478 0 443 3.59 4.02
4 6.68 4.64 5.33 4 6.54 4.21 4.96
8 7.21 4.79 5.59 8 6.79 4.37 5.09
11 7.30 4.82 5.74 11 6.96 4.43 5.17
13 7.54 5.18 5.96 13 7.18 451 5.38
15 7.40 4.89 5.67 i5 7.08 4.47 5.28
17 7.01 471 5.48 17 6.88 438 5.23
20 6.75 4.66 5.36 20 6.50 425 5.08
23 6.62 4.51 5.28 23 6.49 4.21 4.94
26 6.58 4.42 5.21 26 6.36 4.18 4.90
29 6.53 4.38 5.14 29 6.25 4.12 477
32 6.40 433 5.09 32 6.24 4.09 4.73
35 6.33 4728 5.05 35 6.17 4.07 4.65
40 6.21 423 491 40 5.97 3.98 4.59

"B : 70% Basic broth + 30% Dongchimi liquid
C : 50% Basic broth + 50% Dongchimi liquid

“B : 70% Basic broth + 30% Dongchimi liquid
C : 50% Basic broth + 50% Dongchimi liquid

Sz Fe A 203 A 15,2009
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