ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
Koreasn J Food Preserv ( ) E Qﬁ!:: UEE Al == I-I %l'_lgr E ﬂl'gl

21(5), 627-635 (2014
http: )/dx doi. org/gO.1 1602/kjfp.2014,21,5,627 The Korean Society of Food Preservation

Quality characteristics of low salted garlic Doenjang
during fermentation

Kye-Man Chol, Jae-Ran Kangz, Gyeong-Min Kimz, Min-Jung Kangz, Chung-Eun Hwangl,
Young-Shim Jeong1 Jeong-Hwan Kim3 Chang-Kwon Lee4 Jung-Hye Shin?*
' Department of Food SC‘IGIICG Gyeongnam National University of Science and Technology, Jinju 660-758, Korea
Nambae Garlic Research Institute, Namhae 668-812, Korea

 Department of Food Technology, Insmute of Agriculture and Life Stience, Gyeongsang National University, Jinju 660-701, Korea
*Mong-Go Foods Co, Ltd, Changwon 641-465, Korea

o 3
3 = == = 4 =
HATHED AZBoT} - sYUMYDIstI T, ‘S DAE(F)
Abstract

We investigated the changes in the quality characteristics of Doenjang with low salt contents (6, 8, 10, and 12%)
and 10% garlic. The Doenjang was analyzed at an interval of a week during its fermentation for six weeks, at
room temperature. Its L color gradually decreased, but its a and b colors did not change significantly. Its salinity
increased by about 1% after six weeks. In contrast, immediately after its preparation, its pH was gradually decreased
and its acidity was increased for the fermentation. The reducing sugar was significantly increased from 1.34~1.88
g/100 g immediately after its preparation to 7.25~9.13 g/100 g after six weeks, which was higher as the salt
concentration decreased. The amino-type nitrogen doubled from 100~130 mg® at 0 week to 210~290 mg’% at
six weeks, which were lower with the higher salt concentrations. The growth curve of the Bacillus fermentation
strains of Doenjang increased to two weeks but gradually decreased since, and the growth of the Bacillus was
favorable for up to two weeks in the Doenjang with 10% and 12% salt added. Otherwise, the yeast was reduced
rapidly during the early fermentation of the Doenjang, and slightly changed after three weeks of fermentation.
The results of this study showed that the reducing sugar and amino-type nitrogen contents of the low-salt garlic
Doenjang were higher with the lower salt dose, and the physicochemical quality of the 6%-salt Doenjang was
not significantly affected. Thus, we suggest that low-salt Doenjang can be manufactured with the addition of 6%
salt and 10% garlic.
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Table 1. The mixing ratio of ingredients for the preparation of
low salted Doenjang

©®
) NaCl addition ratio (% ratio to the total amount)
Ingredients

6 8 10 12

Swelling soybean 2,000 2,000 2,000 2,000
Wheat koji 1,080 1,080 1,080 1,080
Cheongguljang’ 300 300 300 300
Yeast” 120 120 120 120
Salt 300 400 500 600
Water 700 600 500 400
Garlic 500 500 500 500
Total 5000 5000 5000 5000

) Cheonggukjang - fermented using the Bicillus amyloliquefaciens MI1-4 and EMD17
Yeast : prepared by inoculating the Pichia firiosa SY8O strain in YPD liquid medium.
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o] ke dinitrosalicylic acid(DNS)H(26)91 e}
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Table 2. Change on Hunter’s color value of low salted garlic Doenjang during fermentation
tems NaCl Fermentation periods (week)
(%) 0 1 2 3 4 5 6
6 62.9:09" 62.141.3" 60.9£1.0 59.5£1.0° 58.8:13™"° 584£11% 58106
. 8 632£1.5" 62.940.7° 60.3£1.1° 59.4£13"™ 589:1.1™° 582£1.5% 58.320.7°
10 62.6£1.3° 61.9+1.3° 60.7£1.3" 59.70.4® 58.0:1.1% 583£12" 578205
12 62.8+0.8" 62.1¢12™ 61.0+1.1"" 60.4£1.1°P 59.6£1.0™ 58.9:+0.5 57925
6 42103* 45:03™° 46£03™ 46£02" 49104 46103" 46£03™
8 4205 42103* 46104 5.140.3" 48103 47104" 46£03"
! 10 440448 43+03™® 42105 46£03" 49102 46103" 45:02"
12 4102 454035 42+04™° 45:034% 46104 45103 46104
6 173:04" 173:1.1% 175:06™ 17480 18410.9™ 17.1:05" 17.4:06™
8 175£05™ 17.6£0.6™ 17.6£05™ 179:05" 17.8:0.7 17706 174207
b 10 17.9+0.4™° 175:0.7 16.8:0.5 173+0.6™% 183+1.0° 17.8+0.5°C 17.1203®
12 17.6+0.8™ 18.4+0.5 17.4+0.5™° 17.5+0.6™ 18.4+0.4 173+09™8 16.8+1.3"

Each value represents meantSD (n=5)
bMeans with different in the same column are significantly different at p<0.05.

AFMeans with different superscript in the same row are significantly different at p<0.05.
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Table 3. Change on salinity of low salted garlic Doenjang during fermentation

(%)

Fermentation periods (week)

Nacl (8) 0 1 2 3 4 5 6
6 323:021" 353:0.06™ 3.60+0.00™ 3.80+0.00° 3.87+0.06° 3.80+0.10° 4.07:0.06"
8 423+0.06" 3.930,06™ 447+0.06 4.5040.00 440+0.17° 470£0.10" 4.3740.06™
10 43740,06™ 537006 5.33:0.12° 5.50£0.10° 5.7340.06 5.50£0.10% 5.8040.17°
12 587+0.15% 5.40+0.00 5.80:0.10® 6.10£0.10° 6.800.10” 6.20+0.10° 6.80+0.00"

Each value represents meantSD (n=3)
“Means with different in the same column are significantly different at p<0.05.

AFMeans with different superscript in the same row are significantly different at p<0.05.

Table 4. Change on pH and acid level of low salted garlic Doenjang during fermentation

tems NaCl Fermentation periods (week)
(%) 0 1 2 3 4 5 6
6 7.58+0.03" 7224002 7.06£0.02 6.96+0.01 6.88+0.02° 6.88+0.01° 6.7740.02**
. 8 7.61+0.01% 7.28+0.02™ 7.10+0.03 6.940,06™ 691+0.01® 6.91+0,01" 6.88:0.01"
p
10 7.59+0.02 7.3540.01F 7.1540.01° 7.00+0.02" 6.93+0.01® 6.9540.02° 6.90:0.00"
2 7.60£0.01F 739+0,00% 7.19:0,01® 7094001 6.99+0,04 7.0020.01% 6.91+0.06™
6 0.085+0,001" 0.1130.004 0.126+0.002 0.1310.003" 0.137+0.005™ 0.138+0,001% 0.14920.002
Aid 8 0077:0002*  0102£0005  0.121¥0.003  0126:0007C 01270003 013420003 0.138+0.002"
(%) 10 0.077+0.002 0.1010.008™® 0.116+0.002° 0.123+0.006™ 0.123+0.005 0.133+0.004" 0.134+0,001
12 0.076+0.002 0.091+0.000 0.111+0.003 0.116+0.001" 0.123+0.003" 0.128+0.003" 0.131+0.003°

Each value represents meantSD (n=3)
“"Means with different in the same column are significantly different at p<0.05.

AFMeans with different superscript in the same row are significantly different at p<0.05.
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Table 5. Change on reducing sugar content of low salted garlic Doenjang during fermentation
(g/100 g)
NaCl (%) Fermentation periods (week)
0 1 2 3 4 5 6
6 1.880.02" 3424003® 5.1340.15% 62240.11% 751£0.56™ 7.39001% 9.1340.17
8 1.85+0.20" 3.1120.01® 5.04+0.08 5.94+0.07° 6.87+0.22"" 7.44+0.09" 832+0.12F
10 1.38+0.01™ 2.92+0.00™ 4,65+0.07€ 5.710.04™ 6.84+0.66™ 6.860.04™ 7.94+0,10
12 1.34£0,01 2274001 3.9420,01° 497:007° 6.32£007" 6.17£0.07" 7.250.05"

Each value represents meantSD (n=3)
“"Means with different in the same column are significantly different at p<0.05.

*"Means with different superscript in the same row are significantly different at p<0.05.
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Fig. 1. Changes in viable cell, Bacillus (A) and yeast (B) during
fermentation of different Doenjang for 6 weeks.

Table 6. Change on amino nitrogen content of low salted garlic Doenjang during fermentation

(mg%)
Fermentation periods (week)
NaCl (%)
0 1 2 3 4 5 6
6 114351311 165.59+9.20% 20514351 209.46+26.24% 248.84+6.987 274.0043.03F 287.39+10.74%
8 127.32+8.26™ 1465241197 196.63+30.61° 187.87+7.66" 241.01£12.42° 230.14+15.37" 253.3842.44
10 121.11+8.78™* 124.72+14.59 158.91+8.01™ 156.79+8.17°® 204.199.27 214.06+15.30" 231.96+7.71"
12 101.96+12.15* 129424296™  117.28+13.14*8 145.80+11.07° 181.05£9.28" 188.365.95° 212.63£2.78"

Each value represents meantSD (n=3)
bMeans with different in the same column are significantly different at p<0.05.

A Means with different superscript in the same row are significantly different at p<0.05.
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