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Abstract

This study was undertaken in order to research formation of nitrosamine and its related compounds
by salt concentration and nitrate content during Korean native soysauce fermentation. The results
from measuring the changes of nitrite and dimethylamine content can be summerized as follows. As
the nitrate content in used water was getting higher and the salt concentration was getting lower,
the soysauce fermentation was abnormal. As the salt concentration was getting higher, the reduction
of nitrate and formation of nitrite were delayed. But whether the nitrate content in used water was.
higher or not, the nitrite was continuously remained. An addition of ascorbic acid restrained the redu-
ction of nitrate, and simultaneously, it could eliminate the nitrite effectively. As the nitrate content
in used water, was getting higher, the content of dimethylamine was getting lower, Nitrosodimethy~
lamine was detected from 0 to 261.34 ppb.
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Table 1. Composition of salinity, NO;—N,
ascorbic acid for soysauce

Ascorbic acid

Sample Salnity(%) NOs—N(ppm) (mg %)
CK 21 0
A 12 10
B 15 10
C - 18 10
D 21 10
E 24 10
F 27 10
G 12 100
H 15 100
I 18 100
J 21 ’ 100
K 24 100
L 27 100
M 21 100 200
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Table 2. Conditions for HPLC

# Bondapak™ Cyg Column (3.7 mmX 30 cm)

Mobile phase: DW/CN=95:5 containing 0.2%
K;HPO,

Flow rate: 1.5m{/min.

Detector wavelength: 254 nm

Sample size: 25 u1
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Effects of sodium chloride and sodium nitrate concentration on the changes of

PH during the fermentation of Korean soysauce

1 2 3 4 5 6 8 12% (weeks)
Control 5.85 5.80 5.76 5.37 5.05 5.00 5.20 5.23
A 6.05 5. 47 5.43 5.61 5.82 5.99 6.30 7.45
B 6.03 5.93 5.60 5.30 5.40 5.55 6.05 6.67
C 5.95 6.03 5.90 5.43 5.52 5.63 6. 00 6.55
D 5.91 5.90 5.97 5.50 5.34 5.55 5.73 5.99
E 5.85 5.80 5.92 5.53 5.20 5.20 5.15 5.15
F 5.80 5.75 5.82 5.69 5.40 5.35 5.21 5.30
G 6.10 1.44 6. 97 6.55 6.22 6.19 6.31 7.20
H 6.10 5.84 5.98 6.35 6.18 6.05 6.21 6.38
I 6.00 5.95 5.71 5.51 5.32 5.41 6.15 6.25
J 5.95 5.84 5.94 5.29 5.26 5.35 5.49 5.60
K 5.83 5.82 5.93 5.61 5.22 5.51 5.58 5.59
L 5.80 5.72 5.85 5.73 5.33 5.33 5.25 5.30
M 5.50 5.54 5.65 5.60 5.57 5.36 5.31 5.29
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Fig 1. Changes of nitrates content at various sodium chloride concentration during the
fermentation of Korean soysauce. (inital nitrate-N, 25ppm) Note: NaCl conc.
(g%, w/v). CK:21, A:12, B:15, C:18, D:21, E:24, F:27.
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Fig 2. Changes of nitrates content at various sodium chloride concentration during
the fermentation of Korean soysauce. (intial nitrate-N, 100 ppm) Note: NaCl
cone. (g/%,w/v). G:12, H:15, 1:18, J:21, K:24, L:27, M&N:21.
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Fig 3. Changes of nitrites content at various sodium chloride concentration during
the fermentation of Korean soysauce. (intial nitrate-N, 25ppm) Note: NaCl
cone. (g%, w/v). CK:21, A:12, B:15, C:18, D:21, E:24, F:27.
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Fig 4. Changes of nitrites content at various soduim chloride concentration during
the fermentaion of Korean soysauce. (intial nitrate-N, 100 ppm) Notfe: NaCl
conc. (8%, w/v). G:12, H:15, I:18, J:21, K:24, L:27, M&N:21.
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Fig 5. Changes of dimethylamine (DMA) content at various sodium chloride concen-
tration during the fermentation of Korean soysauce. (inital nitrate-N, 25 ppm)
Note: NaCl eonc. (8%, w/v). CK:21, A:12, B:15, C:18, D:21, E:24, F:27.
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Fig 6. Changes of dimethylamine (DMA) content at various sodium chloride concen-
tration during the fermention of Korean soysauce. (intial nitrate-N, 100 ppm)
Note: NaCl. conc. (g%, w/v). G:12, H:15, 1:18, J:21, K:24, L:27, M&N:21
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Table 4. Nitrosodimethylamine contents in
soysauce >
<
Sample Content (ppb)
CK ND
A 261. 34 g
B tr. 3 a
c ND ¢ z
D tr.
E tr.
F 13.09
G 29.43
H 18.67
1 11.55
J tr. . . s .
K tr Fig. 7. Chromatogram of authentic nitrosodi-
L ’ methylamine. (injection volumn 25 !,
689 0.5 ppm Standard)
M 11.68 »o ppm Stan
ND: not detected B AT A5 dAH o] ol FERE Vet
tr. : below 5.00 ppb W Aoz YA}
NDMA S| PR R R 1o 3 Hle=B-E 90% BlEko]
= 10ml BiEHE 80%, 1ml EiERE 50% olglch
Fig.3,4 9} 5,6 ¢ #HE 2% NO,~N¢t dimethyla-
mine & ARKMELE NDMA & RIS HR
~
o
®
s o o
. o
o 0
uy
V'j 0
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<
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Fig. 8. Chromatogram of Sample A.
(injection volumn 25#f)

Fig. 9. Chromatogram of Sample H.
(injection volumn 25%!)
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