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Abstract

This study was carried out to select Meju of a good quality through general composition analysis, organoleptic
evaluation, and to conduct isolation, identification, and growth characteristics of main strain related to fer-
mentation from selected Meju. Moisture and crude protein of Meju were 7.2~28.8% and 32.7~42.3%, respectively.
The amino nitrogen contents of Kyongbuk and Chonbuk Mejus were 770.8 mg% and 239.9 mg%, respectively.
And also, free amino acid and glutamic acid contents of Doenjangs made from Chonbuk and Kyongbuk Mejus
were 4,169.6 mg% and 499.4 mg2%, respectively. The result of sensory evaluation of Mejus collected from several
regions showed Kyongbuk was the most suitable Meju in items of color, {lavor, appearance and overail {(p<0.05).
The typical properties of B. licheniformis NH20 strain isolated from Kyongbuk Meju showed gram positive,
aerobic rod cell and motility. As major component among its cellular fatty acid composition, Cis:0 anteiso fatty
acid, Cis; iso fatty acid, Ci7o anteiso fatty acid, and Ci7o iso fatty acid were 30.7, 28.9, 13.3 and 11.2%, respectively.
It showed the same identification coefficient (0.653) compared to the standard strain. Therefore, it was identified
to be B. licheniformis NH20 according to Bergey's Manual of Systematic Bacteriology and its fatty acid profiles.
The optimum pH, temperature, salt content, and culture time of B. licheniformis NH20 were 7.0, 32°C, 2%, and

9 hours, respectively.
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Table 1. Proximate composition contents of Meju collected
from several regions

Crude protein Moisture Crude lipic oH

Regions (%) (%) (%)

Kyonggi 423+01" 72+01 58*01 71
Kangwon [ 39.7+02  288%+02 63*01 69
Kangwon I 397+02 181%01 56+01 7.1
Chonnam 349101 21.7+02 52%0.1 6.8
Kyongbuk 392+02  154+02 62+01 73
Chonbuk 378+02  202+02 65t01 74
Chungcheong 32.7+0.1 261102 54%01 17

1) ..
Data were presented as means ¥ standard deviation.
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Fig. 1. Amino nitrogen contents of Meju collected from

several regions.

KG: Kyonggi, KW 1: Kangwon 1, CN: Chonnam, KB: Kyongbuk,

CB: Chonbuk, CC: Chungcheong, KW 2: Kangwon 2.

All values are meantSE (n=3).

VBars with different letters are significantly different among group
by Duncan’s multiple range test in one way ANOVA (p<0.05).
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Table 2. Free amino acid contents of Doenjangs made from Meju collected from several regions

e, ¥4 2 A%EA 821

Table 3. Sensory evaluations of Meju collected from several
regions

Regions Color Flavor  Appearance Overall
Kyonggi 3.2 37 3.4° 35°
Kangwon [ 35° 36 35" 35
Kangwon 11 36" 36® 3.4 35
Chonnam 3.0° 3.2 35° 3.3
Kyongbuk 4.2* 3.8 4.1% 4.0°
Chonbuk 3.2 35 36° 3.4
Chungcheong 3.7 3.8 3.6° 37

YThe same superscripts in same row are not significantly dif-
ferent among group by Duncan’s multiple range test in one
way ANOVA (p<0.05).
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Amino acids Chonbuk Kyongbuk Kangwon | Kangwon II Kyonggi Chonnam Chungcheong
Aspartic acid 296.7 484.2 114.7 158.2 237.1 373.6 302.4
Glutamic acid 288.3 499.4 433.5 246.3 325.3 355.1 196.9
Serine 184.9 290.3 ND" 38.7 164.0 207.8 62.2
Glycine 221.2 254.0 239.5 1115 1675 110.8 1709
Threonine 172.6 217.2 ND 92.0 1199 138.0 138.2
Alanine 701.8 362.4 766.4 2735 277.1 330.6 419.2
Tyrosine 87.0 193.1 363.8 124.0 2169 2255 101.3
Valine 421.8 4145 458.7 154.2 232.0 308.6 3184
Methionine 32.7 70.3 119.2 335 40.2 67.3 538.1
Tryptophan 183.0 ND ND ND ND ND 162.8
Phenylalanine 333.8 295.3 332.3 162.9 207.9 304.7 246.1
Isoleucine 305.8 282.3 354.8 108.0 156.1 205.7 190.1
Leucine 542.2 499.0 502.9 204.9 328.2 4579 392.8
Lysine 3478 2295 250.3 104.7 152.7 247.2 228.0
Total 4,169.6 4,091.5 3,936.1 1,812.4 2,624.9 3,330.0 2,987.4

UND: not detected.
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Table 5. Biological assimilation test by D strains isolated
from Kyongbuk Meju

Table 4. Sensory evaluations of Meju fermented by various
strains isolated from Kyongbuk Meju

Meju Color Flavor Appearance Overall Carbon source Growth | Carbon source Growth

samples 1 ..

Glycerol + Salicine -

A 34" 35° 3.1° 3.3 Erythritol -? | Cellobiose +

B 3.1° 3.2 3.0° 3.1 D-Arabinose - Maltose +

C 3.9° 3.4° 35 33" L-Arabinose + Lactose -

D 3.8 3.8 3.5° 372 Ribose + Melibiose +

E 39¢ 35P 3.9b 33b D-Xylose + Saccharose -

F 3.0° 31° 3.2° 31° L-Xylose - Trehalose +

G 2.8° 27 3.2 2.9° Adonitol - | Inuline -

o - - — - Methyl-xyloside Melezitose -

The same superscripts in each row are not significantly dif- Galactose + D-Raffinose +

ferent among group by Duncan’s multiple range test in one D-Glucose + Amidon +

way ANOVA (p<0.05). D-Fructose ¥ Glycogen .

D-Mannose + Xylitol -

L-Sorbose Gentiobiose +

Rhamnose + D-Turanose +

Dulcitol D-Lyxose -

Inositol + D-Tagatose +

Mannitol + D-Fucose -

Sorbitol + L~Fucose -

Methyl-D-mannoside - D-Arabitol -

Methyl-D-glucoside + L~ Arabitol -

N-acetyl glucosamine + Gluconate +

Amygdaline + 2-Ceto-gluconate +

Arbutine - 5-Ceto-gluconate -

Esculine + Control -

Fig. 2. Scanning electron microscopy of D strains isolated
from Kyongbuk Meju (Magnification: X7,500).
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4] Bacillus sp.8] A= A s= 7214 & 5 A d=H15).

n,. o 2) . .
+! positive, “ -1 negative.

el Fo| Xjgheh =M

D79 545 98 vl A E 54 A~ = (microbial identifi-
cation system, MIS)& o] &3te] x)ukat 24§ 33l =
AE Table 6o el e}, x|ukake] 2432 F2 iso-
branched fatty acid®} anteiso-branched fatty acid2 743
o] glel.ed, Cisp anteiso-fatty acid®] F&Fo) 30.71% =
7} =9k 2 v Ci51 iso-branched fatty acid+® 28.92%, —L2]
3. Cy7o anteiso-branched fatty acid+= 13.25%, iso-bran—

Table 6. The composition of cellular fatty acids produced by D strains isolated from Kyongbuk Meju

Retention time Area Area/Hight Name %
6.530 354 0.034 14:0 1ISO 0.6%
7.040 728 0.033 14:0 0.55
7.990 38751 0.038 15:1 ISO 28.92
8.127 41199 0.038 15:0 ANTEISO 30.71
9.202 880 0.040 16:1 w7c alcohol 0.65
9.597 4968 0.040 16:0 ISO 3.66
9.811 2421 0.041 16:1 wllc 1.76

10.210 6381 0.042 16:0 4.6%
10.877 3073 0.041 1SO 17:1 wl0c 2.25
11.032 1745 0.043 Sum in feature 4 1.2&
11.293 15349 0.039 17:0 ISO 11.22
11.451 18142 0.042 17:0 ANTEISO 13.2%
12.933 3181 0.109 18:3 wé6c (6,9,12) 0.0¢
13.672 532 0.032 18:0 0.3¢

Bacillus sp. (unidentified strain isolated from Meju) 0.653

B. licheniformis (identified strain by strain association) 0.653

B. subtilis (identified strain by strain association) 0.391
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Table 7. The effect of temperature on the growth of Bacillus
licheniformis NH20

Temp. 30°C 32°C 35°C 37°C 40°C
oDY 067 1.05 1.03 1.02 0.89

"ODgso: Optical density at 660 nm.
Growth condition was showed at the materials and methods.

Table 8. The effect of pH on the growth of Bacillus licheniformis
NH20

pH 50 55 60 65 70 75 80 85 90
OD" 000 076 104 123 142 133 096 079 008

LODsso: Optical density at 660 nm.
Growth condition was showed at the materials and methods.

Table 9. The effect of NaCl concentration on the growth of
Bacillus licheniformis NH20

Salt (%) O 0.5 1 2 3 5 7 10
op! 102 111 117 121 120 084 003 0.00

YODgso: Optical density at 660 nm.
Growth condition was showed at the materials and methods.
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Fig. 3. Growth curve of B. licheniformis NH20 on the soybean
extract medium.
Growth condition was showed at the materials and methods.
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wtet.

B. licheniformis NH202| =& ME3M

B. licheniformis NH20 #32] 483412 Fig. 34 )&
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