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Abstract

To clarify the formation of secondary amines in Korean native soysauce, periodical changes

during 90 days aging were investigated. The results were as follows;

1. The average content of secondary amines in Korean native meju was 20.86 ppm (7.25~
50. 76 ppm) as dimethylamine(DMA), higher than modified meju(artificial lyinoculated Aspergillus
oryzae). Especially, the high amount was detected in severely deteriorated meju.

2. Cooked soybean, wheat, barley and rice contained 1.28, 0.57, 0.34 and (.35 ppm of secondary
amines, respectively. The more amounts were detected in koji, the respective contents in
soybean, wheat, barley and rice koji were 2.63, 1.09, 0.64 and 0.54 ppm.

3. The new formation of secondary amines was not recognized in normally fermented Korean
native soysauce during 90 days aging.

4. Secondary amines were formed below 18% sodium chloride under dark condition during soys-
auce aging, but not formed at 14% under sun-light condition.

5. The modified soysauce, prepared with modified meju, did not contain the newly synthesized
secondary amines at 14% sodium chloride under sun-light condition during 30 days aging.

6. Drying of meju and boiling of soysauce did not affect the evaporation of secondary

amines.
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Table 1. Characteristics of Korean native and modified meju

Samples Watef( %ntent pH NH-N | secondaly | Giger Color
Korean A 30.5 7.36 0.749 49. 46 M dark brown
native B 34.5 7.08 0.583 9.58 L brown
meju C 40.3 6.67 0. 501 24.19 M brown

D 26.8 7.49 0.726 12.36 L brown

E 24.5 7.73 1.162 50.76 M black

F 31.7 7.66 0.706 13.34 M dark brown
G 26.0 7.39 0. 608 25. 30 M brown

H 24.8 7.20 0. 568 20.53 L brown

I 38.8 6. 59 0.701 9.25 L brown

J 32.4 6.54 0.291 7.25 L brown

K 28.1 7.11 0. 590 7.47 S brown

mean 30.8 7.14 0. 653 20. 86
Modified meju 16. 3 6.60 0.340 2.74 ** ]’ vellow green

* Size; L: 25-18-12cm
M: 20-12-12cm
S: 15-9-9cm

**Jize; 18-12-2cm
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Table 2. Changes of properties and secondary amines during Korean soysauce aging

(averages on § samples)

S ——— Days S H 7__3’*:_7: I
Properties L 0 ‘ 0 | 40 50 | 60 ’ 70 80 90
pH 6.61 = 6.21 | 599 | 5.7 5.67 | 547 | 5.45 5.37 | 5.32
Color (0.D.) 0.21 | 0.26 | 0.29 | 0.34 0.-41 |  0.47 0.52 0.57 | 0.60
gagl (%) 24.17 124.73 24.87 | 25.13 25. 46 } 25.81 26. 09 26.25 | 26.56
eaucing i
sugar (g/100 md) 0.23 | 0.28 i 0.30 | 0.31 0.34 | 0.40 0.53 0.60 | 0.58
Total 0.13 ' 0.17 | 0.23 | 0.25 0.30 0.33 0.36 0.41 | 0.43
acidity (g/100 ml) - : ]l - e . i : -
Total-N (g/100ml) | 0.42 | 0.50 | 0.60 | 0.67 0.74 ( 0.-82 | 0.8 0.88 | 0.92
NH3-N (g/100 mi) 0.071 |0.091  0.104 | 0.140 0.143 | 0.152 0.155 0.160 | 0.158
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amines. (ppm) 420 4.33 0 A1z | 4.0 3.87 3.61 | 3.58 3.55 | 3.54
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Table 3. Effects of sodium chloride on pH, ammoniacal N, and secondary amines under dark condition

durmg Korean soysauce agmg

NaCl conc, After 20 days aging ! After 50 days aging
Samples (%) o Ni-N " cecondary | H NH3-N Secondary
——— - i (g/100mh  (ppm) | _i_(g/100ml) |  (ppm)
A 12 6. 68u* 0.2252 | 13.0da 7.66a | 0.273a 16.42a
16 6.24b 0.196b | 11.78b 7.01ab | 0. 256ab 16. 092
20 6.19b 0. 154¢ 9. 09¢ 6.56b | 0.243b 8. 06b
24 6. 06b 0.134¢ 9. 03¢ 5.37c | 0.176¢ 8.01b
B 12 7.18a 0.216a 4.18a 7.68 |  0.3%a 5.69b
16 6.51b 0. 208a 2.96b 7.87a | 0.373a 16.27a
20 5. 85¢ 0.135h 1.74h 6.25b | 0.177h 1.84c
24 3. 75¢ 0. 107b 1.75b 5.53¢ | mb 1. 47c
% The same letter means not slqnmcantlw different at 5% ]evo] by Dunum s new mulnple range
test.
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Fig. 3. Difterence of pH, ammoniacal N, reducing sugar, and secondary amines under sun-light and
dark conditions after 20 days aging in Korean soysauce(QO-—O: sun-light, x—x: dark)

Table 4. Effects of sodium chloride on pH, ammoniacal N, and secondary amines under sun-light
condition during modified Korean soysauce aging

Blick type meju Noodle type meju
Days Properties y T T
we )18 | 22 28 oo 22 26
Meju pH 6.48 5. 68
NHz-N (g/100 g) 0.302 0.435
S.A.**(ppm) 2.72 3.05
5 pH 5.72] s5.58| 5.35] 5.521 6.02 6.10 | 6.00 5.91
NH3-N (g/100 m) 0.103  0.081] 0.073  0.061 0.143 0.132 0.120 0.111
S.A. (ppm) 0.24] 018 0.121 0.07 0.46 0.30 0.22 0.13
10 pH 5.19| 5.54| 5.49] 5.48 5. 01 5.50 5.93 5.83
NHs-N (g/100 ml) 0.115| 0.105) 0.113  0.080 0.163 0. 144 0.131 0.122
S.A. (ppm) 0.56 | 0.37] 0.27| 0.30 0.69 0.60 0.48 0.39
15 pH 5.09 C 5.06 | 5.30 \ 5320 4.95 5.06 5.49 5.58
NHg-N (g/100 mi) 0. 156{ 0.134 0.132 0.114 0.197 0. 167 0.168 0.145
S.A. (ppm) 0.62| 0.64) 0.5¢] 0.57 0.82 0.68 0.55 0.58
20 pH 4.86| 4.92| 512! 5.26 4.83 4.88 5.29 5.40
NHas-N (g/100 mi) 0.169 0.150] 0.141° 0.118 0.219, 0.196 0.180 0.154
|
S.A. (ppm) 0.69| 0.66| 0.60| 0.62 0.78 | 0. 67 0.66 0.60
25 pH 5.01] 5.12] 5.20 5.40 5.11 4.94 5.15 5.62
NH3-N (g/100 mf) 0.182 | 0.174 | 0.149 0.132 0.238 0.213 0.198 0.172
S.A. (ppm) 0.67| 0.65| 0.60| 0.61 0.71 0.65 0.65 0.63
30 pH 513 5.211 5.29| 5.40 5.15 5.24 ‘ 5.26 5. 67
NH;3-N (g/100 ml) 0.2031 0.195 0.172] 0.155 0. 267 0.234 0. 201 0.185
S.A. (ppm) 0.64| 0.65| 0.57| 0.60 0.70 0.65 0.64 0.62

* Sodium chloride concentration(%)

** Secondary amines
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