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Studies on the Processing of Low Salt Fermented Sea Foods

2. The Taste Compounds of Low Salt Fermented Sardine
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Department of Food Science and Technology, National Fisheries University of Pusan
Namgu, Pusan, 608 Korea

Considering fermented sardine with 20% salt as a reference, the fermented sardines were
prepared with 8 or 10% salt, 0.5% lactic acid, 6% sorbitol and 6% ethanol.

The taste compounds and TBA value as the index of lipid oxidation were  analysed prior to
fermentation and after 60 days fermentation in products. The major free amino acids in fer-
mented sardine determined after 60 days fementation were lysine, leucine, histidine, glutamic
acid, arginine and alanine which occupied about 58% of the total free amino acids while histidine
and taurine occupied about 93.3% of them in raw meat. Betaine and TMA increased while
TMAQO and total creatinine decreased during the fermentation of 60 days. Addition of 0.02% BHA
was effective to retard rancidity of the product.

The result of omission test showed that the major taste compounds of the fermented sardine
with low salt contents were amino acid such as lysine, alanine, glycine, glutamic acid, leucine
and nucleotides and their related compounds, and it is also suggested that betaine, total creatinine

and TMAO acted as an auxiliary role.
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Table 1. Composition of additives for the
preparation of fermented sardine*

(g/100g)

Sample Salt i’:i%ﬁc Sorbitol 5::}31101 BHA
Control 20 0 0 0 0.02
1 0 0.5 6 6 0.02
2 8 0.5 6 6 0.02

* ratio to raw sardine
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Table 2. Changes in chemical composition,
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salinity and pH during the fermentation of

sardine prepared with additives (g/100g)
Fermentation days
10 34 61 160
Raw Salt concentration(%)
20 10 8 20 10 8 20 10 8 20 10 8
Moisture 68.6 57.6 62.5 62.5 57.7 62.8 62.1 58.0 62.8 63.9 58.5 62.0 62.4
Lipid 10.2 10.2 10.9 11.2 10.3 10.6 11.1 10.2 10.1 11.4 10.3 10.4 12.0
Protein 18.4 15.4 15.4 15.7 15.4 16.0 16.2 14.1 15.1 15.1 14.2 15.8 15.2
Salinity — 16.8 7.9 6.3 17.1 7.7 6.7 16.5 8.2 6.8 16.9 8.2 6.3
pH 6.1 6.1 5.92 6.02 5.98 5.97 5.98 5.95 5.91 5.95 5.96 5.94 5.97
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Fig.1. Changes of volatile basic nitrogen(VBN)
during the fermentation of sardine pre-
pared with additives.

O—0 :20% salt+0.02% BHA

@—-@® : 10% salt+0.02% BHA +0. 5%lactic
acid+6%sorbitol+69% EtOH

A—A 8% salt40.02% BHA+0.59% lactic
acid+6% sorbitol+6% EtOH
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Fig.2. Changes of amino nitrogen (NH;—N)

during the fermentation of sardine pre-

pared with additives.

O—-0 : 20% salt+0.029% BHA

@—©® : 10% salt+0.02% BHA+0. 5%lactic
acid+6% sorbitol+6% EtOH

A—A : 8% salt+0.02% BHA-+0.5% lactic
acid+69% sorbitol 6% EtOH
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Table 3. The results of organoleptic test during the fermentation of sardine prepared

with additives

Salt Fermentation days
concentration 50 60 100
Color 20 brown brown dark brown
10 ” dark brown ”
8 ” ” ”
Flavor 20 slightly fishy odor aromatic flavor oxidized odor
10 aromatic flavor(sligh-  faromatic flavor(sea- ”
tly alcoholic flavor) urchin like smell)
8 ” " »
Taste 20 good, saline taste excellent, saline taste good, saline taste
10 slightly sweet taste sweet taste slightly bitter taste
8 ” " ”
Commercial 20 good excellent good
quality 10 ” ” ”
8 ” ” ”
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Fig.3. Changes of TBA wvalue during the fer-
mentation of sardine prepared with
additives
O~—0: 20% salt+0.02% BHA
@—@ : 10%salt+0.02% BHA 0. 5%lactic

acid+6% sorbitol+6% EtOH
A—A 1 8% salt+0.02% BHA+0.5% lactic
acid+69 sorbitol+69% EtQH
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Table 4. Contents of nucleotides and their
related compounds in raw and fer-
mented sardine by adding food addi-
tives

(» mole/g, moisture and salt basis)

Nucleotides After 60 days fermentation
and their Raw Salt trati
related alt concentration
compounds 20% 10% 89,
ATP 0.1 trace trace trace
ADP 1.0 0.2 0.1 0.2
AMP 1.2 0.4 0.2 0.6
IMP 6.9 0.1 0.2 0.6
Inosine 5.1 0.9 1.8 0.5
Hypexanthine 7.3 5.7 6.1 8.2
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Table 5. Contents of free amino acid in raw and fermented (60 days) sardine prepared

with additives

BEREHE - B - RAR - FER

(moisture and salt free basis)

Salt concentration (%)

Amino acid Raw
(A.A) 20 10 8
\ % to total % to total % to total % to total
mg% A.A N-mg% mg% A.A N-mg?% mg% A.A N-mg% mg% A.A N-mg%
Lys 45.5 1.0 8.7 3125.9 13.9 598.9 2696.2 13.3 516.6 3146.1 13.9 602.8
His 2090.5 49.3 566.1 2293.2 10.2 621.0 2297.7 11.3 622.2 2381.1 10.5 644.8
Arg trace 1524.7 6.8 490.3 1328.8 6.5 427.3 1493.0 6.6 480.1
Tau 1871.8 44.0 209.5 trace trace trace

Asp 3.8 0.1 0.4 977.9 4.3 102.9 887.6 4.4 93.4 1168.7 5.2 123.0
Thr 15.2 0.4 1.8 1243.5 5.5 146.2 1135.5 5.6 133.5 1217.7 5.4 143.2
Ser 17.7 0.4 2.4 1287.2 5.7 171.6 1100.9 5.4 146.8 1167.4 5.2 155.6
Glu 32.9 0.8 3.1 2391.7 10.6 227.7 1800.6 8.9 171.4 1973.4 8.7 187.9
Gly 26.5 0.6 5.0 598.3 2.7 111.6 593.1 2.9 110.7 648.5 2.9 120.0
Ala 88.5 2.1 13.9 1482.5 6.6 233.1 1358.1 6.7 213.5 1510.2 6.7 237.4
Val trace 1273.2 5.7 152.3 1251.5 6.2 149.7 1334.1 5.9 159.6
Met 31.6 0.7 3.0 888.9 4.0 83.5 809.0 4.0 76.0 914.6 4.0 85.9
Ile 6.3 0.2 0.7 1329.4 5.9 142.0 1178.2 5.8 125.8 1384.4 6.1 147.9
Leu 16.4 0.4 1.8 2415.1 10.7 257.7 2241.7 11.0 239.2 2513.4 11.1 268.2
Tyr trace 812.3 3.6 62.8 769.0 3.8 59.4 823.3 3.6 63.6
Phe trace 868.6 3.9 73.7 897.0 4.4 76.1 990.1 4.4 84.0
Total 4246.7 100.0 816.4 22512.4 100.0 3475.3 20344.9 100.0 3161.6 22666.0 100.0 3504.0

Az 4o 53l arginine, valine & 44
Fd wel &7 Atele ARk A ARty
B 6% W E& ¥TE dehiglh 44
6097 Aolei Aol A Hlolel B AiEole]
ol A% HEE 2d A9 EEel web 4
o]x= 9101} lysine, leucine, histidine, glutamic
acid, arginine, alanine &} 6% o] oF 58% % =}
st ov B3 lysine, histidine, leucine, glutamic

acid Sof e =e]gl=}.

Table 6. Contents of nitrogenous compounds of extractives

prepared with additives

LeeB0g Ald s 22% AN <4 31d F
o] MWfEolu) e 2438 A3}, leucine, glutamic
acid, isoleucine, % 6%
2] ol FRo] frifffiolw] e Abe] 59.4%F AA| e}
32 #EIG LY, & ARdAdE 4 604 F A
2] A9 EHelr B T Bl Tl B2 AorA
t}ubg- 743 lysine, alanine, EREGY W TAQ
glutamic acid 28] £5+-& 7}3 leucine Fo 9

3 2k fEfsE Aol B5T Atk & T4

alanine, valine, lysine

in raw and fermented sardine
(moisture and salt free basis)

After 60 days fermentation
Salt concentration (%)

Component Raw 20 10 8
57/ to 0, 0,

Mm% Ex-N mg%% ]{xf% me% ]?XEON 8% %Xf?\l

Extractive-N(Ex~N) 1563. 1 5475.0 5105.0 5552.5
Free amino acid-N  816.4 52.2 3475.0 63.5 3166.6 62.0 3504.0 63.1
Nucleotide-N 124.2 7.9 42.2 0.8 47.5 1.0 56.4 1.0
Amm _nia-N 53.1 3.4 279.2 5.1 193.2 3.8 215.8 3.9
Betaine-N 1.6 0.1 12.6 0.2 13.7 0.3 12.5 0.2
TMA-N 4.5 0.3 19.8 0.4 19.7 0.4 19.8 0.4
TMAO-N 14.5 1.0 5.9 0.1 5.5 0.1 4.8 0.1
Total creatinine-N  457.4 29.3 406.2 7.4 425.7 8.3 436.9 7.9
Recovered-N 94.2 77.5 75.9 76.6
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Table 7. Results of omission test with fer-

mented sardine after 60 days

Salt concent-

ration (%) Sample Score* Average
A 55555555535 5
20 B 3432434334 3.3
C 2322432223 2.5
D 1211121211 1.3
A 55555555556 5
10 B 4324333344 3.3
C 2322432322 2.5
D 1121111222 1.4
A 5555555555 5
8 B 4344333433 3.4
C 2332143222 2.4
D 1211211122 1.4

* 5; The test of original broth, O; tasteless
Aj; The original broth
B; The broth, from which nucleotids and their
related compounds were eliminated by int-
roducing the column of Dowex 1X8(formic
form)

; The broth, from which amino acids were
eliminated the column of Amberite IR—
120 (H* form)

D; The broth, from which nucleotides and

their related compounds and amino acids
were eliminated.
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