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The taste compounds in low salted and fermented damsel fish, Chromis mnotatus, substitute lactic
acid, sorbitol and ethyl alcohol for sodium chloride and fatty acid composition were analysed during
fermentation.

The best organoleptic result was obtained after 60 days fermentation. Volatile basic nitrogen (VBN)
was increased significantly until 10 days fermentation period but low salted and fermented products
(8% and 10% salted) gave lower VBN value than that of 20% salted after 85 days fermentation.
Amino nitrogen also increased rapidly after 10 days fermentation and slowed down up to 60 days but
it was decreased after 85 days.

The abundant amino acids in raw damsel fish were lysine, taurine, aspartic acid, glutamic acid,
proline and alanine and those were consisted of 58.8% of the total free amino acids but arginine and
tyrosine were trace in content. After 60 (fays fermentation, lysine, glutamic acid, alanine, leucine,
aspartic acid and valine were dominant which marked 58~71% of the total free amino acids but
taurine was not detected. In raw ingredients, IMP was abundant which marked 18.6 pmole/g while
in fermented sample, hypoxanthine was predominant but ATP and ADP were not detected. During
fermentation TMA was increased but TMAO was decreased which marked only trace after 60 days.
Total creatinine was rapidly increased after 10 days but notable change was not showed after 60 days
fermentation. The major fatty acids of total lipid in raw and fermented damsel fish were 16:0, 18:1,
16:1, 22:6 and 20:5 in order.
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Table 1. Composition of additives for the
preparation of fermented damsel

fish (%)*
Sample
Additives

A B C
Salt 8.0 10.0 20.0
Lactic Acid 0.5 0.5 —
Sorbitol 6.0 6.0 —
Ethyl Alcohol 6.0 6.0 —
BHA 0. 02 0. 02 0.02

%*. g/100g of raw damsel fish
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Table 2. Changes in proximate composition, salinity and pH during the fermentation of

damsel fish (g/1002)
Fermentation days
Raw 10 25 40 60 85

A B C A B C A B C A B C A B C
Moisture 69.1 63.562.2 57.4 63.162.2 57.2 63.162.7 57.2 63.7 62.6 57.1 63.8 62.5 57.2
Crude portein 19.5 17.9 17.5 16.2 17.2 17.0 16.1 17.6 17.4 16.2 17.4 16.9 15.9 17.2 17.0 15.8
Crude lipid 8.8 87 89 82 91 87 87 9.0 89 87 89 88 86 9.1 9.0 87
Total sugar 0.2 0.3 0.3 0.2 0.4 0.3 0.3 0.3 0.4 0.2 0.4 0.4 0.3 0.3 0.3 0.3
Crude ash 2.0 8.610.4 182 8810.618.0 8.8 10.2182 9.010.8181 8.8 10.7 18.0
Salinity 0.2 6.3 82169 6.5 83160 6.4 82158 6.7 83159 6.5 83159
pH 7.9 6.6 6.2 59 6.0 58 55 6.2 6.0 58 6.9 6.8 6.6 59 57 5.4

* Sample code A,B and C refer to Table 1
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Fig.1. Changes in VBN during the fermentation of (Table 3o A & 5 = A} Zo] A B =5

damsel fish.
Sample code A,B and C refer to Table 1
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Fig.2. Changes of amino nitrogen(NH,-N) during
the fermentation of damsel fish.
Sample code A,B and C refer to Table 1
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Fig.3. Changes of TBA value during the fermen-
tation of damsel fish.
Sample code A, B and C refer to Table 1
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Table 8. The results of organoleptic test of fermented damsel fish
Salt Fermentation days
concent-
ration(%) 25 40 60 85
8 pale brown pale reddish brown reddish brovn reddish brown
Color 10 brown ” pale reddish brown pale reddish brown
20 ” dark brown dark brown dark brown
8 alcoholic flavor slightly fish odor aromatic flavor slightly putrefactive
odor
Flavor 10 slightly alcoholic  fish odor » aromatic flavor
flavor
20 slightly fishy odor slightly fish odor ” ”
8 good, slightly good, slightly good, sweet taste inferior, sweet taste
sweet taste watery taste
Taste 10 good, sweet taste good, sweet taste excellent, sweet good, sweet taste
taste
20 inferior, too saline good, saline taste excellent, saline good, saline taste
taste taste
8 soft soft soft soft
Texture 10 moderate moderate moderate moderate
20 ” ” 14 ”
Commercial 8 good good good inferior
quality 10 ” ” excellent good
20 inferior ” ” "

Table 4. Changes of nucleotides and their related compounds during the fermentation of

damsel fish

(umole/g, moisture and salt free base)

Nucleotides Fermentation days

and their Raw 25 40 60 85

related compounds A B C A B C A B C A B C
ATP 0.1 ND ND ND ND ND ND ND ND ND ND ND ND
ADP 0.9 trace trace ND ND ND ND ND ND ND ND ND ND
AMP 0.3 1.9 2.1 2.1 2.3 28 1.0 22 29 06 29 34 16
IMP 18.6 1.4 1.8 2.1 1.6 1.9 trace 1.4 2.0 trace trace 1.3 trace
Inosine 14.1 7.2 12.0 4.7 82 11.0 trace 3.2 5.6 trace trace 4.8 trace
Hypoxanthine 7.7 20.5 28.4 20.7 23.9 27.4 25.7 31.9 23.0 31.4 28.1 19.1 30.3

Sample code A,B and C refer to Table 1
ND: Not detected
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Table 6. Change in nitrogenous compounds of extracts (Ex-N) during the fermentation

of damsel fish

(moisture and salt free base)

Fermentation days

Raw 25
A B C

mg% %to Ex-N mg% %to Ex-N mg¥% %to Ex-N mg% %to Ex-N
Ex-N 1295. 6 2861.6 2759. 2 2958. 2
Free amino acid-N 149.8 11.6 1306.3 45.6 1020.1 37.0 1121.2 38.0
Nucleotide-N 239.9 18.2 176.3 6.2 250.7 9.1 168.0 5.7
Ammonia~-N 20.1 1.6 65.6 2.3 57.7 2.1 54.3 1.8
TMAO-N 143.4 11.1 56.2 2.0 45.9 1.7 39.0 L3
TMA-N 3.1 0.2 76.0 2.7 69.3 2.5 84.8 2.9
Total creatinine-N 268.8 20.7 477.9 16.7 481.3 17.4 406.1 13.7
Recovery(%) 63.4 75.5 69. 8 63.4

Fermentation days
60
A B C
mg% %to Ex-N mg% 9%to Ex-N mg% 9%to Ex-N

Ex-N 3570.7 3442.2 3545. 6
Free amino acid-N 1463.8 41.0 1582.8 46.0 1642.3 46.3
Nucleotide-N 219.9 6.2 192.2 5.6 180.6 5.1
Aimmonia-N 390.9 10.9 519.4 15.1 485.5 13.7
TMAO-N trace trace trace
TMA-N 8.2 2.4 79.6 2.3 91.3 2.6
Total creatinine-N 563.3 15.8 554.2 16.1 507.2 14.3
Recovery(%) 76.3 83.1 82.0

* Sample code A,B and C refer to Table 1

A Bt 60HZO & X% Exsiac &
creatinine Z3R: [FOElHol  268.8 mg/100g &4
o] MAsnmHge 20.7% 5 A= st FRge e
74 & RS AR sigod MR 2 HEke)
¥ 14~17% 2 Bosigdet. asla SR A=A
el 28R W g 2 ERMAWY HEL g
obn| o] 71 EGk3 HOE M creatinine &
iy R o 2 BREBMES JHelglth B
2 g3 AA5L omission test st EHEolv] R
9 BBREBRmE w8 fEutz @gslgded, H
SOE EEAGE|RAY A5 BHRRGS EEECH
wxfRe] 7 TAL 39 BBRERE WM
£ 93 s = B FEEE wx]z
71 BRRG-& dfEele o] EWE
ERWEYE 2 M creatinine o] I T4
Aolzla @& A BB BEE 24 25
S AR Ekpsd E£#E EEEor =Bolz}
32 4zs= f& creatinine 9 HRMBBHHl #E
B TAE g AeE AR g EREARES
2 ERES QAR ERRR A sl 8 £

] I
+ g

Table 7. Changes in fatty acid composition
during the fermentation of damsej

fish (area %)
Fermentation days
Fatty acid Raw 25 60
A B C A B C
14:0 5.4 6.6 6.3 7.9 6.7 6.6 10.0
14:1 0.8 0.6 0.4 1.0 0.8 0.7 1.2
15:0 .6 1.1 1.0 1.2 1.8 2.1 1.4
16:0 25.9 25.7 26.0 25.2 26.7 26.2 26.0
16:1 13.2 12.9 13.0 13.2 13.1 13.5 13.0
17:0 0.1 0.8 0.8 0.5 0.9 1.0 0.8
17:1 0.8 1.7 1.7 0.8 1.8 1.8 1.8
18:0 4.9 4.7 4.9 4.2 50 51 4.9
18:1 17.0 16.8 17.0 17.3 16.9 16.8 16.9
18:2 2.1 1.8 2.1 1.8 2.2 2.6 1.7
18:3 2.4 2.9 3.3 2.6 2.5 2.3 2.0
20:0 1.3 1.2 1.4 1.6 1.6 1.8 1.2
20:4 3.4 2.4 2.4 3.0 2.4 2.3 2.9
20:5 6.6 7.1 6.5 6.7 54 5.8 5.8
22:0 1.2 0.8 0.8 0.8 1.1 1.6 1.3
22:2 2.2 1.5 1.7 1.9 1.6 1.9 1.4
22:4 0.7 05 0.3 0.6 0.4 0.3 0.1
22:5 0.5 0.5 0.5 0.5 0.5 0.4 0.5
22:6 9.9 10.4 9.9 9.2 86 7.2 7.1
Sat. 40.4 40.9 41.2 41.4 43.8 44.4 45.6
Unsat. (mono)31.8 32.0 32.1 32.3 32.6 32.8 32.9
Unsat. (poly) 27.8 27.1 26.7 26.3 23.6 22.8 21.5
Sample code A,B and C refer to Table 1
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BEESEAAR S Bk Al BuRhe  IREGRRAHEK
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o]l & &REE Bk faf@el A Ex, o9
-8-0] monoene fEe)gl 2w polyene MRS 2 o]
7H% Agch ek 14:0, 1710, 17 12 79
Wing 245 20:4, 22:2 28]lm 22:4= <&
A A2 FEJ ARG A 25 4kl
7b T2 A& 16:08 1 2 vhge] 18:1 H 16:
19 JHEel gl vl = KEEHpe ol AR @A
22: 6% Rk 60H %ol = ABEAE 8%, 10% % 20
%9 Ao KK 8.6%, 71.2% 2l 7.1% B
7o 2005 & @fbale]l ARZHRA  dob
A=

3 #J

BENES WA & A=A SmRkaS RES
71 Hsred FHAL 0% 2 EEaES Hmsko
FEE BAE A TR PSR lEelr B, #
BB, TMA, TMAO, 8 creatinine = fgls
B #LE Heskal

BB AR A& AR 6030l 7 gho] Fxkor
VBN-& JAp 10H=o] 573 #insted ook A 85
Htkol = GEAE 8% #Hbtet 1029 #HE7 &
£113mg/g W 83mg/100 g & el o 2] AEIR
B 20%¢ @Epae o g2 & Jehiglelh o
=EHEE N 108 FAS /e Vel I
# 600 7kA stukstAl Hmstder= 85HA = o
7t s

[EBte]] = lysine, taurine, aspartic acid, glutamic
acid, proline 2! alanine o] mo} & HEEolm) =E2Y)
58.8% & =}=) sl & arginine 3} tyrosine & E 3
ol el Jpk 60H#] o] &= lysine, glutamic acid,
alanine, leucine, aspartic acid @ valine o] wko}
& iHepEoln) RS 58~71%F A= slg] o1} taurine
£ BREER erstel. OBl = BB E S IMP
7} 18.6 umole/g 0. & 71& wgko ) AR A=
hypoxzanthine o] £&RHB oA 73 =gtz ATP 9}
ADP = AR A= s dgth SR

TMA & #iimstgd oo} TMAO &= @idrste 2k 60H
Aol = AT Ealslgl en, # creatinine & 10
Hajo]l F43] ®Bhstz Mg & #bsF dlsd+th

e 2 A9 E ALMEh RIFBERLYT =&
AL 16:0, 18:1, 16:1, 22:6 2 20: 59 JFe|
9. :

Eoktel wHstel &E 8.0%., A4k 0.5% £¥%
6.0%, dlddzL 6.0%, BHA 0.02% % &HMmskd
ERRA LY BHA £4¢] gl KAH A=|EA
& HEE T e ERS A9k
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