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FORMATION OF DIMETHYLAMINE IN THE COURSE OF
ANCHOVY FERMENTATION WITH SALT

Jae~-Hyeung PYEUN ¢ Bo-Young JEONG and Kum-Sho HwANG

Dimethylamine(DMA) is known as an origin compound of dimethylnitrosamine which is respons-
ible for carcinogenesis. It has been also reported that relatively large amount of DMA is distrib-
‘uted in fish muscle, particularly in salted and fermented fish.

In this experiment, the degradation products of protein and trimethylaminoxide(TMAO) by the
temperature conditions of 17°C and 27°C in the course of anchovy fermentation with 229 of salt
were analysed,and the formation of DMA was discussed. o

Protein-N decreased through the whole formentation period in the conditions of 17°C and 27°C
whereas amino-N increased proportionally to the decrease of protein-N, and the increasing rate
of amino-N was remarkably faster at 27°C than at 17°C,

Trimethylamine(TMA) gradually increased with the decrease of TMAO till 69th day of
fermentation, hereafter tended to slightly decrease.

It seemed that the difference in fermentation temperature affects on the formation of DMA
and obviously on the variation of TMAO.

Both DMA and TMA content were inversely varied with the TMAOQO content. Correlation
coefficient of DMA to TMAO in quantitative variation was shown —0.811 at 17°C and ~0. 865 at
27°C of fermentat‘ion temperature respectively.

The results suggested that the formation of DMA during fermentation of anchovy was attributed
to the degradation of TMAO showing contributorial ratio of 0.66 at 17°C and 0.75 at 27°C
respectively, ’
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Sfaste BHEH:A ol e E WS o)W = arax gl Hrpol & b Ml et it sA 2755 of
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(Iwaida and Tsugo, 1969; Sakai and Tanimura, oA = Syffilkel Htmebe 2 zbcban it o]
1971; Sen, 1972), ' sla(lto, et al., 1971), i8] 5o vbitol 4] o] &
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e Aol wWAstd Wi Yamagata,et al. (1968)
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® #l gr: LA (VBN) :Shewan(1969)0] %%
e bk o2 ekl ek,

©® DMA: Kawabata, et aol. (1973)e] 2)8F it
Cu-dithiocarbamateiz o2 Jysizetsict, I, B 13
PULRE A2k 3 5ed f5PEete] 50mie] sigie B} 2
ol JLsk Feoral piffetaleh. HifhR MEte 159

B ii@sta 20% trichloroacetic acid(T'CA) SmiE-
mate] =hA A Ppstm =bA 155R] R s
ol W& DMA MEf B2 stgleh. Dimethyl
amine (DMA)®] Jize =iz IRIML Bk IR Sml
2} TCA 1mlE Sai2ci7 o] Waka k2 K 8
¥ 5mie] DMA-N(5ug/ml)—2% TCA 1ml% INs
Ag vhArlA 2 50mie] SPdd 7ol Restgd=t, <
2o] CS,-CHCly, {24 i - 10ml, alkali 3%
(40%9] #+i% NaOHs} Wt #:%2 NH,OHe) 1:19)
B&%) 0.2ml& JHERE H91ZA 7)o Hmstx 25/
W) wEsH et shiol 1 ¥ ImlE HRmEx

150 EEsA REE %, 30% BEER B ImlE W

make, HP wmiEsta, e HEEE $sko Pl
THEe chloroformBE-& BBl Wistz, MAKMR
ot 0.4g% mste], & o4 Kstz, XEE
3t (Beckmanty, Model D)& 44 435nme] 4 1%
MGEEE Jmeta vle] R Moz gt DMA(Wa

loft, Hrgdel o ste] PEEHIZ P R E R
(Fig. o] #ifiste] 3p{rhel DMAS f-8 ket o}
0} /

c 08
o
:; 06 b
8]
5 /
& 04 b
0
<
02
0 . ; R . .
5 10 15 20 25
DMA, ppm

Fig.1. Standard curve of authentic
DMA-HCI solution.
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Table 1. Changes of Total-N, Protein-N, Amino-N and Volatile Basic-N in Anchovy

during Fermentation at 17°C

N-compounds

Days of Storage

(mg%) Raw 9 16 23 30 39
Total-N 2,335. 22 2,369.74  2,427.37 2,052. 85 2,271. 41 2,081.39
Protein-N 1,557.03 1,545.67  1,527.42 1,336.86 1,220.78 1,284.09
Amino-N 189.10 342.20 356. 40 362. 20 399. 20 402.50
VBN 26.73 40. 92 42.48 4.7 51.96 54.33

49 " 59 69 79 89 109

2,045, 66 2,395.88  2,306.08 2,232.00 2,321, 41 2,265. 71
1,200.83 1,013.43 - 1,123.41 1,064.91 1,155. 98 1,072.20
430.50 567.10 582. 90 577. 50 630. 60 602.10
53.93 " 67.16 80.53 68. 68 70. 50 75.62

Table 2. Changes of Total-N, Protein-N, Amino-N and Volatile Basic-N in Anchovy
during Fermentation at 27°C

Days of Storage
N-compounds

(mg%) Raw 9 16 23 30 39
Total-N 2,335.22 2,080.38  2,112.24 2,328. 36 2,171.28 2,359.98
Protein-N 1,557. 03 1,514.92  1,137.42 1,124.53 1,068.12 1,059, 44
Amino-N 189.10 388. 20 481.80 564. 30 574. 40 651.20
VBN 26.73 42.15 51.44 56. 40 61.49 74.64

49 59 69 79 89 109
2,210. 49 2,384. 24 2,296, 47 2,028. 96 2,116.50 2,292.63
885. 95 . 852.01 821.54 869.13 886. 37 832. 74
714. 40 756. 40 832.10 745. 50 703.50 777.30
78.61 84.30 98.73 82. 42 84.84 92.65
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Fig.2. Changes in Protein-N and Amino-N

in fermented anchovy by the condition
of fermentation temperature.
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Fig.3. Changes in VBN and TMA-N in
fermented anchovy by the condition
of fermentation temperature.
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110
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T A —ar kMES HERESelch. Tokunaga(1970) & 3K

el fUETAE MARTS WBASE Eashel kik
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Table 3. Changes of TMAO, TMA and DMA in Anchovy during Fermentation at 17°C

Days of Storage

Amine-N

(mg%) Raw 9 16 23 30 39 49 5 69 79 8 109
TMAQ 12.33 6,73 6,21 2,53 2.21 1.34 - —_ — —_ — —
TMA 0. 81 5.62 6,06 7.57 866 9.09 10.02 10.05 11.71 11.57 9.89 9.06
DMA 0.66 0.75 0.97 1.62 3.08 3.10 3.28 4.12 6.41 4.24  3.29 4.43
Total 13.80 13.10 13.24 11.27 13.95 13.53 13.30 14.17 18,12 15.81 13.18 13.49
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Table 4. Changes of TMAO, TMA and DMA in Anchovy during Fermentation at 27°C

Days of Storage

Amine-N

(mg%) Raw 9 16 23 30 39 49 59 69 79 8 109
TMAO 12.33 5.52 3.09 0.37 - —_— — —_ — —_— — —_—
TMA 0.81 7.30 8.22 9,56 10.11 10.92 9.52 10.24 10.77 10.39 9.98 8.70
DMA 0.66 0.77 1.89 2,55 3.16 3.73 4.18 4,73 3.34 3.3 3.23 3.51
Total 13.80 13.59 13.20 12.48 13.27 14.65 13.70 14.25 14.11 13.75 13.21 12.21

KA 7L 317k TMAOsL 39F BAfkel = 5248 1%k
o] Qlojzm, 27°Col] KA AL 230 Llfkel =
5223 jAdeeto (Table 3 @ Table 4), TMAOS2]
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Fig. 6. Regression lines of relation between the
content of TMAO-N and TMA-N in
fermented anchovy by the temperature
condition.
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