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ABSTRACT

This study was carried out to obtain the basic data on salted and fermented damsel
fish(Jari-Jeot), one of the important traditional marine foods in Cheju-Do, and also
to seek salt lowering method for the development of a new local tourist food. The

results are as follows:

The best organoleptic results were obtained after 60 days’ fermentation for 25.0,
12.5 and 10% of salt-added group, and around 45 days for 7.5 and 5% of salt-added
group.

In raw fish ingredient IMP was abundant which marked 17.7 pmole/g while in
fermented fish hypoxanthine was predominant but ATP and ADP were not detected
after 30 days’ fermentation. Sixteen kinds of free amino acids were detected and
identified in Jari-Jeot instead of 17 kinds of those in raw sample. The abundant amino
acids in Jari-Jeot after 60 days’ fermentation were lysine, alanine, glutamic acid,
glycine and leucine, and those were consisted of approximately 60% of the total free
amino acids. During fermentation the content of TMAO was decreased gradually and
no TMAO was detected after 75 days’ fermentation while that of TMA was increased
durihg fermentation up to 45 days’ and decreased afterwards.

The fatty acid of low-salt Jari-Jeot was composed of 31.9% of saturated acids, 13.2
% of monoenoic acids and 54.9% of of polyenoic acids. While the content of EPA
in polyenoic acids was 1.9%, that of DHA was 23.0%.

In order to lower salt concentaration of fermented damsel fish, additon of
Pediococcus halophilus culture as a starter together with 10-12. 5% of salt, 4-5% of KCI,

and 2% of glucose gave as good quality as traditionally made Jari-Jeot.
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Table 1. Composition of additives for the preparation of fermented damsel fish
(%)*
Additives Sample
Control A" B" c* D¥
Salt 25 12.5 10 7.5 5
KCl - 5 4 3 2
Glucose - 2 2 1
* : ¢/1009 of raw damse! fish
1) : added 10° cells/mfé of Pediococcus halophilus
2) : added 10° cells/mf of Pediococcus acidilactici
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Table 2. Changes in proximate composition, salinity and pH during the fermentation

of damsel fish

(9/1009)

Days ~ CO™POT  Moisture Crude  Crude  Crude o ity pH
nent protein lipid ash

Raw 71.0 19. 4 7.8 1.6 0.2 7.4

Cont. 58.2 15. 2 7.7 18. 1 16.9 6.0

A 57.7 15.5 8.0 17.1 10.7 5.4

15 B 59. 4 16.6 7.6 15.0 8.9 5.4

C 60. 3 16.5 7.7 13.7 7.4 5.5

D 62.3 16. 7 8.1 11.0 5.0 5.5

Cont. 58.4 15.3 7.4 18.6 17.2 5.3

A 58. 2 15.0 7.9 17. 4 11.2 4.7

30 B 59.8 16.6 7.5 15.0 9.2 4.8

o 61.1 16. 4 7.5 15.0 9.2 4.8

D 62.5 16. 3 8.2 11.1 5.6 5.3

Cont. 58.3 15. 1 7.7 18.7 17. 4 5.0

A 58.4 15.3 7.7 17. 1 11.2 4.2

45 B 59. 1 16.7 7.8 15.3 9.7 4.2

o 60.7 16.5 7.8 13.5 7.6 5.2

D 62.0 16.5 7.9 11.8 5.9 5.1

Cont. 57.7 16.0 7.8 18.5 17.4 5.6

A 57.8 15.7 7.9 17.0 10.7 4.9

60 B 58.4 15.5 8.0 16.9 9.5 5.1

C 60. 1 16.3 7.8 14.1 7.5 5.3

D 62. 8 16. 2 7.9 11.4 5.6 5.8

Cont. 583 15. 3 7.9 18.2 17.2 5.2

A 58.2 15. 2 8.0 17. 3 10.7 4.4

75 B 57.7 16. 1 7.9 16.5 9.5 4.7

o 60. 6 16. 1 8.0 13.6 7.4 5.3

D 62.2 16. 1 8.2 11.6 5.8 5.5
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Fig. 1. Changes in VBN during the fermentation of damsel fish.
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Fig. 2. Changes in TBA value during the fermentation of damsel fish.
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Table 3. Changes in nucleotides and their related compounds during the fermentation

of damsel fish

(#mole/g, moisture and salt free basis)

Nucleotides and
their selated Raw
compounds

Fermentation days

30 60

Cont. A B C D Cont. A B C D

ATP .2 - - - = = - - - - -
ADP 08 - - - - - - - = = -
AMP 0.2 1.6 20 25 15 1.8 06 21 28 01 01
IMP 17707 1.7 1.9 28 43 ot 18 21 30 0.4
Inosine 44 3.4 42 91 82 1.1 tr. 29 54 75 28
Hypoxanthine 7.3 23.9 227 20.9 23.0 19.1 3.4 31.7 240 251 29.3
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Fig. 3. Changes in Ex-N during the fermentation of damsel fish,
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Table 4. Free amino acid composition in
the extract of raw damsel fish

(moisture and salt free basis)

Lys 229.0 20.8
His 37.4 3.4
Arg trace

Tau 171.8 15.6
Asp 59.5 5.4
Thr 70.5 6.4
Ser 58.4 5.3
Gly 76.0 6.9
Pro 31.9 2.9
Gly 96.9 8.8
Ala 105. 7 9.6
Val 30.8 2.8
Met 25.3 2.3

lle 29.7 2.7
Leu 58. 4 5.3
Tyr trace

Phe 19.8 1.8
Total 1101. 1 100.0
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Table 5. Free amino acid composition of fermented damsel fish after 60 days’

fermentation
(moisture and salt free basis)

Amino cont. A B C D
acids

g% %* mg% % % % mg% % »g% %

Lys 4098.5 17.2 1975.2 13.9 2044.8 15.1 2142.3 16.6 2235.9 17.3
His 762.5 3.2 440.5 3.1 433.3 3.2 283.9 2.2 206.8 1.6
Arg 238.3 1.0 156.3 1.1 9.8 0.7 180.7 1.4 271.4 2.1
Asp 1239. 1 52 866.8 6.1 1002.1 7.4 903.4 7.0 620. 4 4.8
Thr 1334.4 5.6 724.7 5.1 907.3 6.7 761.4 5.9 801.3 6.2
Ser 1239.1 5.2 767.4 5.4 636.5 4.7 658.2 5.1 685.0 5.3
Giu 3121.5 131 1733.6 12.2 1760.4 13.0 1561.6 12.1 1731.8 13.4
Pro 500.4 2.1 326.8 2.3 419.8 3.1 348.4 2.7 310.2 2.4
Gly 2525.8 10.6 1520.5 10.7 1205.2 8.9 12389 9.6 13441 10.4
Ala 2930.9 12.3 1833.1 12.9 1597.9 11.8 1574.5 12.2 1473.4 11.4
Val 738.7 3.2 369.5 2.6 460.4 3.4 29%6.8 2.3 374.8 2.9
Met 524.2 2.2 355.3 2.5 3656 2.7 361.4 2.8 336.0 2.6
lle 834.0 3.5 554.2 3.9 555.2 4.1 516.2 4.0 387.7 3.0
Leu 2549.7 10.7 1676.8 11.8 1367.7 10.1 1471.2 11.4 1421.7 11.0
Tyr 309.8 1.3 241.6 1.7 149.0 1.1 103.2 0.8 129. 2 1.0

Phe 881.7 3.7 667.9 4.7 541.7 4.0 503.3 3.9 584.5 4.6

total  23828.6 100.0 14210.2 100.0 13541.7 100.0 12905.4 100.0 12924.2 100.0

*: % to total amino acid
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Table 6. Score aggregate of sensory test by panel member during the fermentation

of damsel fish

Days Sample texture flavor color taste overall subtotal

Cont. 25 18 21 24 22 110

A 26 20 20 20 21 107

15 B 27 19 22 21 21 110
C 27 21 24 22 21 115

D 26 20 25 22 21 114

Cont. 30 27 24 27 26 134

A 26 28 26 24 23 127

30 B 28 30 25 26 24 133
C 29 29 28 31 28 145

D 32 31 27 33 27 150

Cont. 40 32 29 29 33 163

A 38 34 31 30 31 164

45 B 35 34 27 31 30 157
C 38 36 32 33 34 173

D 37 37 31 32 33 170

Cont. 43 37 36 34 40 190

A 41 37 34 35 36 183

60 B 38 36 32 31 37 174
C 35 32 29 28 30 154

D 30 33 28 26 28 145

Cont. 41 35 33 33 36 178

A 37 34 30 32 33 161

75 B 34 35 29 30 33 161
C 31 30 24 24 29 138

D 30 28 22 22 23 125
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Table 7. Sensory evaluation of fermented damsel fish after 60 days' fermentation

Mean score

Sample
texture flavor color taste overall
Control 4.3 3.7 3.6 3.4 4.0°
A 4.1 3.7 3.4 3.5° 3.6
B 3.8 3.6 3.2 3.1 3.7
C 3.5° 3.2 2.9 2.8 3.0°
D 3.0° 3.3 2.8" 2.6 2.8"

Average of ten replication.

In a column, means followed by a common letter are

not significantly different at the 10 level (p < 0.05)

5: very acceptable 1:

very unacceptable

Table 8. Sensory evaluation of fermented damsel fish

Mean score

Sample
texture flavor color taste overall
Control* 4.3 3.7 3.6* 3.4 4.0°
A* 4.1 3.7 3.4 3.5° 3.6°
B* 3.8 3.6° 3.2 3.1 3.7
C** 3.8" 3.5 3.2 3.1 3.4
D** 3.7 3.7 3.1 3.2 3.3
*: 60 days’ fermentation
** . 45 days’ fermentation
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Fig. 6. Changes in bacterial cell number during the fermentation of damsel fish,
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Table 9. Changes in fatty acid composition of damse! fish after 60 days’ fermentation

(area, %)
Fatty acid Samples
control A B C D
14:0 Tr Tr Tr Tr 0.1
15:0 Tr .Tr Tr Tr Tr
16:0 6. 01 5.60 6. 00 5.77 6.98
17:0 0.91 0.92 0.38 0.85 1.29
18:0 23.20 24.19 22.38 23.15 24. 46
22:0 0.10 0.42 0.19 0.47 1.24
Saturates 33.22 31.13 29.95 30. 24 33.24
16 : 1 0.37 0.32 0.43 0.37 0. 44
18:1 11.62 11.22 12. 48 11.36 12.92
22:1 0.38 0.31 0.19 0.33 0.33
Monoenes 12. 37 11. 85 13.29 12. 56 13.69
18:2 1.25 1.29 1.28 1.17 1. 26
18:3 1.00 1.01 1. 11 1.07 1.24
20:2 5.99 6. 38 5.65 5.34 5.33
20:4 14. 67 15.57 16. 64 15.65 14.97
20:5 0.74 0.98 0.81 0.94 1.00
22:2 1.28 1.38 1.32 1.57 1. 43
22:3 3.53 3.38 1.32 1.57 1. 43
2214 2.87 3.17 3.32 2.18 2.01
22:5 2.74 2.96 3.50 1.68 3.11
22:6 20.19 20. 40 18.87 22.76 20.01
Polyenes 54.26 56. 92 56. 27 55.65 53.29

* Tr; Trace, below 0.1

ND; not detected
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F2 ek AHE(E34F 38.2%, EiolAb
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Ae| Ao A% o dEE st 25%,
12.5% o 10%9 Z& 72 60 AFxgon
HAANAFE7 7.5% W 5%l AL ok 45907
oA 7 stel Fokct

dE AesolMe dadssEd F IMPr}
17.7pmole/g o2 7b3 ggkot 309 o4 %
BA7 74 AAsdl HA ATPS ADPE 7
25 @gke= hypoxanthineo] #4kzted g
o dF¥E AAsldch. WE AFdME 17
Fol, AAAME 1659 Helobu]rAlo] A
2, UL $4 60UdAY AAHA g
o] HL olv|x 4 lysine, alanine, glu-
tamic acid, glycine 9 leucinef® o]% o)
Ffrefotulxate] oF 60%E xAs o)
TMAOE 479 Aol afat 443 &
dted 7590 Aol Aol £4=dT TMAL: 459
A FAE Fobsicdvh ol FAY A
c},

Pediococcus acidilactici® starter& 10°
cells/mf HAFY A8 54 159t AF
Tt Hlixel =x3lglen 459 olfee A
3 Zrastedct. 28y} Pediococcus halophilus
£ 10° cells/ml ¥ AL £471705 A
Fole & #3rt edddd.
zlodate) A o] Aubal 2L Z3hao] 31.9%
He, Eiall4abe] 13.2% Y zelm Zelalal
o] 54.9% Wssich. FeldA F EPAE 1.9%
Jzgov} DHAZF 23.0% ez & #25
M %o

ze]Aeo] 35 3l  Pediococcus
halophilusE starter2 H7}8lz Aldg 10-12.5
%, KCl 4-5%. ZTE& 2% +T22 73l
oA A EAe] glv Azl A
z7t 7hg Ao ks
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