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In recent years, the occurrence of nitrosamine, which are produced by the interaction of nitrite
and secondary amine, in foods has been the subject of considerable interest and controversy. In

this experiment, changes in nitrate, nitrite, TMAO, TMA and DMA nitrogen of salted
and dried corvenia, which were incorporated with sodium benzoate, ascorbic acid, cysteine and
tetracycline in salt, during processing and storage were analyzed.

Levels of nitrate nitrogen was decreased while those of nitrite was increased in salted and
dried products during processing and storage, but sample was incorporated with ascorbic acid,
cysteine and sodium benzoate in salt inhibited the reduction of nitrate to nitrite while with
tetracycline in salt accelerated this reduction in salted and dried products during processing and
storage.

Contents of TMAO nitrogen in all salted and dried products as well as in the control was
decreased, but was increased during storage, while TMA nitrogen was increased in salted and
dried products during processing and storage.

Contents of DMA nitrogen was increased in all salted and dried products during processing
and storage, DMA contents of raw in the control was increased to more than 11.6 times after
storage for 30 days, but sample was incorporated with ascorbic acid, cysteine and sodium benzo-
ate in salt inhibited the production of DMA nitrogen while with tetracycline in salt accelerated
in salted and dried products during processing and storage.
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Table 1. Abbreviations and concentrations of
preservatives used

_ Abbreviations Preservatives
CON crude salt
BEN crude salt+60ppm sodium benzoate

ASC crude salt+150ppm L-ascorbic acid
CYS crude salt+150ppm L-cysteine-HCI
TET crude salt+60ppm tetracycline

BEREE 15+2°C (F% 30%)014 30AM B¢
@St A 150, 23H, 308 RS Mt B
HEE g m, HEREE IR 230 BRT &
HE stainless steel pano] 1o} e HOE BE
A 110°Ce] R A E HHO T st AT
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Table 2. Changes in moisture content of yellow corvenia during Gulbi processing and

storage
(g/100g)
Dry salting(d Dry salting and sun drying .

Preservativest) y ing(days) (days) Storage periods(days)

3 7 3 10 20 15 23%) 30
CON 65.7 60.3 55.7 52.2 - 47.0 46.7 42.0 46.1
ASC 65.9 60.3 56.4 51.9 46.0 45.6 41.5 45.3
CYS 66. 2 62.8 55.2 52.9 47.0 46.6 41.9 46.2
BEN 67.3 61.8 56.6 52.7 46.9 46.4 42.2 46.1
TET 66.9 61.6 55.3 51.5 46.1 45.7 41.7 45.5

Raw: 75.2g/100g
) Roasting sample after storage for 23 days
b Refer to the comment in Table 1.

Table 3. Changes in salt concentration of yellow corvenia during Gulbi processing and

storage

(&/1002)
Dry salting(days) Dry saltm(gd:ng) sun drying Storageperiods(days)
Preservatives) y
3 7 3 10 20 15 23%) 30
CON 6.5 9.7 11.3 12.8 14.5 14.7 15.2 15.0
ASC 6.2 9.5 11.0 12.9 14.2 14.2 15.5 14.5
CYS 6.8 9.0 11.8 13.0 14.0 14.2 15.6 14. 4
BEN 6.1 9.2 10.9 12.6 13.7 14.0 15.1 14.7
TET 6.9 9.0 12.0 13.5 14.5 14.4 18.7 15.2

Raw: 0.4 g/100 g
%) Roasting sample after storage for 23 days
b) Refer to the comment in Table 1.
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Table 4.

Changes in nitrate levels of yellow corvenia during Gulbi processing and

storage

49 MT ¢ BFEide] N-Nitrosamines] 3t #g2

(ppm, moisture and salt free base)®

Dry salting(days)

Dry salting and sun drying

Storage periods(days)

Preservatives®) (days)
3 7 3 10 20 15 23b) 30
CON 20.47+ 30.77% 31.04+ 28.38%+ 19.21+ 10. 44+ 4.334 5.984
0.38 0.37 0.25 0.27 0.29 0.63 0.28 0.11
BEN 19.66+ 31.81% 31.62%x 27.48% 25.03% 23.941 17.19+ 20.64+
0.23 0.22 0.11 0.05 0.10 0.24 0.27 0.37
ASC 19.68+  29.86-F 30.97+ 26.13%+ 25.02+ 23.92+ 18.61+ 19.47 +
0.40 Q.59 0.59 0.23 0.37 0.40 0.27 0.35
CYS 19.82+  30.05+ 31.49+ 27.82%+ 25.38% 19.98+ 15.79+ 15.78+
0.56 0.49 0.32 0.26 0.40 0.24 0.29 0.37
TET 20.67+ 31.34x 32.30+ 28.84+ 18.63+ 10.19+ 4.84+ 4.53+
0.47 0.41 0.25 0.29 0.38 0.33 0.20 0.25

Raw: 2.254:0.23 ppm on moisture and salt free base

) Mean+Standard error(n=5)

) Reastirg sample after storage for 23 days
©) Refer to the comment in Table 1.

Table 5. Changes in nitrite levels of yellow corvenia during Gulbi processing and storage
(ppm, moisture and salt free base)?)

Dry salting(days)

Dry salting and sun drying

Storage periods(days)

Preservatives® (days)
3 7 3 10 20 15 23b) 30
CON 4,194 6,31t 7.714 9.10+ 13.27+ 17.60+ 21.60+ 20.25%+
0.37 0.43 0.36 0.31 0.38 0.17 0.17 0.26
BEN 3.73+ 5.56+ 5.60+ 6.04+ 6.15+4 8.57+ 10.19+ 10.90%
0.89 0.39 0.24 0.31 0.44 0.53 0.29 0.34
ASC 3.27+ 5.44+ 5.15+ 6.74+ 7.06+ 9.63+ 11.57+ 11.31+
0.68 0.39 0.46 0.23 0.37 0.30 0.22 0.33
CYS 3.67% 6,234 6.81+ 7.76+ 8.66+ 10. 38+ 11.31+  11.56%+
0.33 0.39 0.31 0.41 0.27 0.23 0.20 0.27
TET 4.28+ 6.37%+ 7.93+ 10. 57+ 15,12+ 18.01+ 20.07+ 21.91%
0.38 0.47 0.43 0.30 0.20 0.13 0.22 0.25
Raw: 1.75+0.30 ppm on moisture and salt free base
%) Mean+Standard error(n=5)
b) Roasting sample after storage for 23 days
¢) Refer to the comment in Table 1.
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Table 6. Changes in VBN of yellow corvenia during Gulbi processing and storage
(mg/100 g, wet base)?

Dry salting and sun drying

Dry salting(days) Storage periods(days)

Preservatives®) (days)
3 7 3 10 20 15 239 30
CON 77.0 168.3 170.3 i93.0 198.8 222.7 262.9 226.5
ASC 25.4 149.5 164.9 188.0 202.6 212.7 243.0 217.7
CYSs 18.1 157.2 151.4 166.4 195.3 193.8 277. 4 228.4
BEN 30.4 151.3 166.8 175.0 185.7 207.2 260.8 233.4
TET 15.2 150.2 163.3 173.0 186.3 221.9 234.6 224.2

Raw: 12.3mg/100 g

a) Mean of three analyses

¥ Roasting sample after storage for 23 days
) Refer to the comment in Table 1.

Table 7. Changes in TMAO nitrogen of yellow corvenia during Gulbi processing and storage
(mg/100 g, moisture and salt free base)?)

Dry salting and sun drying

Dry salting(days) Storage period(days)

Preservatives® (days)
3 7 3 10 20 15 23%) 30
CON 43.8 34.5 31.5 29.9 27.4 32.8 42.8 41.2
ASC 46,1 44.3 39.6 36.7 31.5 31.6 30.6 40.3
CYS 39.6 34.9 30.4 37.0 41.8 44,0 39.1 47.4
BEN 42.0 41.7 33.4 33.0 34.4 37.6 37.2 39.6
TET 41.0 39.7 34.9 34.7 34.8 35.4 35.9 39.8

Raw: 47.6mg/100 g on moisture and salt free base
2) ‘Mean of four analyses

b) Roasting sample after storage for 23 days

) Refer to the comment in Table 1.

Table 8. Changes in TMA nifrogen of yellow corvenia during Gulbi processing and storage
(mg/100 g, moisture and salt free base)®

Dry salting and sun drying

Dry salting(days) Storage periods(days)

Preservatives® (days)
3 7 3 10 20 15 23b) 30
CON 37.5 40.6 45.0 49.4 50.9 67.9 42.6 70.7
BEN 30.4 34.6 43.5 42.3 42.6 45.7 41.8 53.5
ASC 44,1 47.1 44,1 44.7 47.8 51.7 44.3 63.9
CYS 33.0 37.7 42,1 47.4 48.5 57.8 43.0 69. 4
TET 42.6 46.6 48.7 49.9 50.0 61.3 42,1 73.7

Raw: 23.8mg/100 g on moisture and salt free base
2) Mean of four analyses

b) Roasting sample after for 23 days

<) Refer to the comment in Table 1.
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Table' 9. Changes in dimethylamine nitrogen of yellow corvenia during Gulbi processing

and storage

(ppm, moisture and salt free base)?

Dry salting(days)

Dry salting and sun drying

Storage periods(days)

Preservatives® (days)
3 7 3 10 20 15 23b) 30
CON 31.6 48.6 51.6 52.3 54.4 69.1 91.8 176.3
ASC 16.9 23.5 45.2 37.7 38.2 43.0 52.7 63.4
CYS 32.8 43.9 47.0 53.5 50.3 56.0 61.3 85.0
BEN 29.9 31.5 37.3 43.8 46.1 53.5 55.8 71.4
TET 25.6 61.9 54.7 55.6 77.9 111.0 132.9 184.0

Raw: 15.2 ppm on moisture and salt free base
2) Mean of four analyses

b Roasting sample after 3 torage for 23 days
<) Refer to the comment in Table 1.
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