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Studies on the Processing of Low Salt Fermented Sea Foods

1. Processing Conditions of Low Salt Fermented Sardine

Eung-Ho LEE, Yong-Jun CHA and Jong-Soo LEE
Department of Food Science and Technology, National Fisheries University of Pusan
Namgu, Pusan, 608 Korea

As a method of utilization of sardine, Sardinops melanosticta, proper processing conditions
for a low salt fermented sardine were investigated. And changes of chemical components during
fermentation and the effects of additives to improve the quality of the product were also discu~
ssed.

A low salt fermented sardine was prepared with 8 or 10% of salt and various contents of ad-
ditives such as lactic acid, sorbitol, glycerin and ethanol as preservatives and flavor enhancers,
and fermented for 80 days at 28+2°C.

Judging from the changes in pH, amino-nitrogen and volatile basic nitrogen during fermenta-
tion of low salted sardine and the organocleptic evaluation on their flavor, the products of
sardine meat containing 8 or 10 % of table salt, 0.5 % of lactic acid, 6 % of sorbitol and 6 %
of ethanol as additives were most desirable when fermented for 60 days.
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Table 1. Composition of additives for the
preparation of fermented sardine

(&/1008)*
Saﬁlgle ﬁ‘;ﬁtlc Sorbitol Glycerin  Salt

1 0 8 and 10

2 0.25 ”

3 0.5

4 0 6

5 0 9 ”

6 0 12 ”

7 0.25 [¢] ”

8 0.25 9 ”

9 0.25 12 ”
10 0.5 6 7
11 0.5 9 ”
12 0.5 12 ”
13 0 3 ”
14 0 6 ”
15 0 9 ”
16 0.25 3 ”
17 0.25 6 P
18 0.25 9 ”
19 0.5 3 ”
20 0.5 6 "
21 0.5 9 ”

* ratio to raw sardine

Table 2.Composition of additives for the
preparation of fermented sardine

(8/1008)*

Lactic . Ethyl Ethyl alco-

Salr\lng.le Salt acid Sorbitol altc:}é%ol Eﬁe’?gdmg
1 8 0 0 3 A
2 " ” [ ” B
3 ” ” ” 6 A
4 ” ” ” ” B
5 ” 0.5 6 3 A
6 " ” ” ” B
7 ” ” ” 6 A
8 " ” ” ” B
9 10 0 0 3 A
10 ” ” ” ” B
11 ” ” ” 6 A
12 ” ” ” ” B
13 " 0.5 6 3 A
14 ” ” ” ” B
15 ” ” ” 6 A
16 ” » ” ” B

* ratio to raw sardine
*¥ As at 0 day, B; at 11 day
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Table 3. Changes of pH, volatile basic nitrogen (VBN) and amino-nitrogen (NH,-N) during
the fermentation of sardine prepared with 8% salt additives*

Fermentation days

Sample 20 35 55
*:

No. ** pH VBN NH;-N pH VBN NH.-N 5pH VBN NH.-N
1 6.23 128.3 251.8 6.36 174.7 237.0 6. 87 287.9 279.3
2 6. 07 64.0 246.3 6.11 203.6 258.7 6.28 237.5 282.3
S 3.61 53.5 241.6 5.56 163. 6 262.6 6. 25 220.7 261.9
4 6. 40 107.9 211.1 6.29 224.7 224.0 6.42 245.8 257.2
5 6. 50 81.9 199.5 6.23 184.8 239.1 6. 35 223.2 248.9
6 6. 38 55.4 203.9 6.20 196.3 210.7 5.93 215.2 241.9
7 6.12 52.6 212.2 5.89 83.2 226.8 6. 08 226.2 231.3
8 6.10 46.0 195.6 5.72 89.0 228.8 6.33 221.4 259.0
g9 6.03 46.2 189.8 5.68 61.9 226. 4 6. 05 202.5 238.3

10 5.88 49. 8 211.3 5.71 68.5 218.8 6. 05 200.1 236.1
11 5.94 42.7 191.7 5.68 58.5 221.9 6. 05 187.7 242,2
12 5.91 42.2 187.5 5.68 58.5 215.4 5. 68 165.4 239.1
i3 6. 238 88.5 232.0 6. 31 219.5 246.5 6. 40 285.2 270.5
14 6.50 70.6 231.4 6.31 208.3 259.6 6.08 252.9 256. 0
15 6. 39 55.2 204.1 6.19 193.6 244.6 6.27 231.9 248.3
16 6. 15 48.7 209. 1 5.99 71.8 243.9 6.17 231.5 264.6
17 6. 16 43.9 193.8 5.94 60. 8 226.4 6. 04 221.1 243.8
18 6.19 48.2 191.2 5.84 86.2 226.2 6. 10 185.4 228.8
19 5.94 44.9 203.8 5.72 63.0 234.2 6.20 202. 8 242. 4
20 5.99 45.5 188.2 5.82 66.0 225.9 5. 66 81.1 241.5
21 5.96 38.9 182.8 5,57 42.3 198.1 5.76 70.7 218.9

* Raw : pH;6.43, VBN; 12.73mg/100 g, NH,-N; 34.8mg/100 g
** refer to Table 1

Table 4. The results of organoleptic test during the fermentation of sardine prepared
with 8% salt and additives

Spl. Flavor Taste
No. * ﬁg;mgé‘;g 35 55 35 55
1 putrefactive flavor inferior
2 aromatic flavor putrefactive flavor good inferior
3 ” slightly putrefactive " fair
4 ” putrefactive flavor " inferior
5 sweet flavor » soft, too sweet ”
€ // slightly putrefactive ” fair
7 aromatic flavor slightly oxidized flavor good good
8 sweet flavor sweet flavor too sweet too sweet
9 ” » ” "
10 7 aromatic flavor good good
11 " ” 100 sweet too sweet
12 " sweet flavor ” ”
13 ” ammonia flavor inferior
14 v ” good inferior
15 bitter, oxidized flavor oxidized flavor sweet, bitter too sweet, bitter
16 ] ” ” "
17 l4 n ” ”
18 ” ” ” ”
19 ” ” 4 »
20 I3 ” ” ”
21 ” " ” ”

* ;refer to Table 1
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Table 5. Changes of pH, VBN and NH,-N during the fermentation of sardine prepared wiht
10% salt and additives*

Fermentation days

Sample 20 35 55
No. ** pH VBN NH,-N pH VBN  NHy-N pH VBN NH-~N
1 6. 37 76.4 251. 8 6. 42 210.7 237.0 6. 84 293.1 279.3
2 6. 14 55.1 218.1 6. 38 170. 8 258.0 6. 47 236.9 295. 4
3 5.75 46. 8 228.5 5.75 60.2 259.0 6. 63 177.2 264.9
4 6.35 53.4 211.0 5.93 152. 4 253.0 6. 65 238.8 254.1
5 6.12 51.1 209.3 6.27 87.4 247.0 6.31 208.7 239.3
6 6.20 53.8 208.9 6.19 71.3 226.6 6. 31 156.0 245.2
7 6. 38 54.3 203.6 5.99 74.7 232.3 6. 36 200. 4 240.5
8 6.32 52.5 194. 6 5.97 77.9 232.9 6. 29 198. 4 226.0
9 6.14 51.9 181.1 5. 89 52.5 203.0 6.29 154.9 228.0
10 5.95 42,2 179.1 5. 69 54.1 231.1 6. 05 150. 4 253.9
11 5. 98 40.9 181. 4 5.65 47.9 209.1 5.68 108.6 215.0
12 5.93 41.3 181.2 5.67 46. 4 202.3 5.80 107.6 204. 3
13 6.39  49.0  204.0 6.39 166.6  225.3 6.16  212.6  253.0
14 6.42  44.8  214.0 6.24 160.8  243.3 6.47  208.4  244.2
15 6. 31 44,0 205.6 6. 25 162.2 240.9 5. 87 190.3 242.0
16 6.18 52.3 238.1 6. 00 68.0 253.9 6.54 168.9 239.7
17 6.19 48.7 219.3 5.88 64.5 248. 8 6.62 150.6 230.5
18 6.21 48.4 197.1 5. 81 63.1 232.7 6. 05 73.9 213.7
19 5.92 39.5 204.0 5.62 50.5 223.1 5.81 62.9 234.5
20 5. 90 41.2 203.1 5.72 54.7 248.6 5.74 72.7 251.4
21 5.92 38.6 195.8 5.69 47.0 222.0 5.64 66.9 218.2

* Raw : pH 6.43, VBN; 12.73mg/100 g, NH.-N;34.8mg/100 ¢
** refer to Table 1

Table 6. The results of organoleptic test during the fermentation of sardine prepared with
109 salt and additives

Spl. Flavor Taste
No. * i 2;”‘5:;:‘ 35 55 35 55

1 putrefactive flavor inferior

2 aromatic flavor putrefactive flavor good inferior
3 ” slightly putrefactive ” fair

4 ” putrefactive flavor ” inferior
5 sweet flavor ” soft, too sweet ”

6 " slightly putrefactive " fair

7 aromatic flavor slightly oxidized flavor good good

8 sweet flavor sweet flavor too sweet too sweet
9 ” " 4 ”

10 » aromatic flavor good good

11 ” ” too sweet too sweet
12 " sweet flavor " ”

13 ” ammonia flavor good inferior
14 ” ” ” ”

15 ” oxidized flavor sweet, bitter too sweet, bitter
16 bitter, oxidized flavor ” ” ”

17 ” ” ” . "

18 ” ” ” "

19 unpleasant flavor ” ” ”
20 ” ” ” ”
21 " " ” ”

* refer to Table 1
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Table 7. Changes of py, volatile basic nitrogen.(VBN) and amino-nitrogen (NH,-N) dur-

ing the fermentation of sardine prepared with 8% or 10%

salt and additives

Fermentation days

Spl. 11 30 60 80
No.* pH VBN NH,N dH VBN NHi~N pH VBN NH,-N pH VBN NH,-N
1 6.40 55.6 205.1 6.44 127.0 242.6 6.79 228.8 289.3 6.64 252.6 319.9
2 6.8 86.8 216.0 6.78 223.7 266.4 6.54 252.6 300.7 6.83 293.2 310.8
3 6.42 48.6 199.6 6.59 79.8 264.8 6.64 123.5 301.1 6.65 186.7 311.6
4  6.24 834 213.8 6.58 125.2 254.9 6.55 193.4 311.1 6.50 280.6 325.2
5 5.97 35.0 127.2 5.98 57.5 201.2 5.92 82.4 242.9 5.91 122.4 258.9
6 5.8 39.3 175.6 5.82  60.1 217.4 6.06 129.2 250.4 6.41 196.1 257.3
7 592 32.3 115.9 5.91 50.0 186.6 5.76 57.2 207.0 5.90 59.2 2217
8 578 39.7 178.9 5.97 65.5 238.5 5.87 109.1 261.9 5.90 173.9 258.6
9 6.40 54.4 196.0 6.41 81.3 257.8 6.36 101.8 279.9 6.55 213.6 302.9
10 6.23 68.3 220.1 6.05 232.0 256.8 6.79 271.3 282.2 6.98 270.7 303.9
11 6.51 542 196.3 6.49 74.0 233.0 6.59 118.7 277.5 6.64 158.7 279.5
12 6.25 68.2 226.9 6.46 141.1 278.5 6.55 153.5 304.1 6.90 182.9 323.2
13 5.8 32.7 124.1 5.88 51.1 189.7 5.82 70.1 249.7 5.78 67.0 259.2
14 5.64 39.1 170.2 5.67 55.9 228.7 5.69 81.5 257.8 5.82 132.6 267.9
15 5.92 33.5 104.0 5.79 52.4 191.2 5.74 57.2 212.6 5.79 57.2 222.5
16 5.68 36.0 172.7 5.78 61.6 234.2 5,68 80.1 244.3 5.76 122.6 259.9

* refer to Table 2

Table 8. The results of organoleptic test during the fermentation
with 8% or 10% salt and additives

of sardine prepared

Spl. . Flavor Taste

No*  romemtas 30 60 80 20 60 80
1 oxidized flavor additives flavor good fair fair
2 EtOH flavor ” ” bitter ”
3 ” ” ” fair ”
4 ” ” ” ” ”
5 aromatic flavor sweet bitter good, sweet good, sweet  #
6 EtOH flavor bitter flavor ” » fair ”
7 ” sweet sweet good good, sweet  good
8 " bitter flavor bitter » fair fair
9 bitter flavor additives flavor ” ” » "
10 EtOH flavor bitter flavor " ” » ”
11 u ” " ” » ”
12 ” ” ” ” ” ”
13 sweet flavor sweet " sweet  good, sweet ”
14 EtOH flavor bitter flavor " good fair ”
15 " sweet flavor sweet " good, sweet good, sweet
16 ” bitter flavor ” good, sweet fair fair

* refer to Table 2
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