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Summary

To study on the taste compound of low salt fermented damsel fish, free
amino acid, nucleotides and their related compounds, trimethyl amine (TMA),
trimethylamine oxide (TMAO), total creatinine and fatty acid composition
were analyzed with the addition of lactic acid, sorbitol and ethanol . Thiobar -
bituric acid (TBA) value also was determined as a index of lipid oxidation.

The results are as follows.

1. As judged by organoleptic test, best result was obtained after 60 days
fermentation. Volatile basic nitrogen (VBN) rapidly increased after 10days fer-
mentation but gave lower value than that of 20 9% salt concentration by show-
ing that after 85 days the sample of 8% and 10 % salt concentration gave
113mg,~ 100 g and 83 my,~ 100 & respectively. Amino nitrogen also increased
rapidly after 10 days fermentation and slowed up to 60 days but it was de-
creased after 85 days.

2. The amino acids which is abundant in raw damsel fish were lysine,
taurine, aspartic acid, glutamic acid, proline and alanine and these were con-
sisted of 58.8 % of the total free amino acids but arginine and tyrosine
were trace in content. After 60 days fermentation lysine, glutamic acid,
alanine, leucine, aspartic acid and valine were dominant which marked 58 %% ~
71% of the total free amino acid while no taurine was detected,

3. In raw ingredients, IMP in the nucleotides and their related compounds
was abundant which marked 18.6 ¢ mole ¢ while in fermented sample,
hypoxanthine was predominant but no ATP and ADP were detected.

4. During fermentation TMA was increased but TMAO was decreased
which marked only trace after 60 days. Total creatinine was rapidly increa-
sed after 10 days but no marked change was detected after this period.

5. Both raw and fermented sample gave highest amount of saturated fatty
acid and followed by monoenic, polyenic fatty acid. The ingredient of highest

amount was 16:0,18:1 and 16:] in order.
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Ao MAKES B E=E ARS hEM £ KREE mete AOHEY
BEmel el Rl o8, BRAZ 2 qeke EERR KERE ko2 A
2 EE3 Rokd Tol EirR&, A9 BIFEH £ #@kEzdE ol FIMET
et

R zre] 2ok el W3 HRE R Ak (1954) & oA e W ot
B2 3473t #5F aspartic abid, glutamic aid, glycine, alanine, isoleucine,
valine, tyrosine 2 serine -9 4 Bo| fro} 9 o]z o] sho| FES & v
g @&sdn, BE 9572 shopol A ol & MR FHAEAE
o] ol MR A & —E3 e HEsAh F (1968) = T5E Al glu-
tamic acid, lysine, leucine, isoleucine, proline, aspartic acid % histidine 59
fgolo] Egol 2@ aA4Sol Yoty HmaEdch = A F (VW) - KR
B O %E o Qe BEmgiime 729 A %95, lysine, proline, alan-
ine, glycine, serine, glutamic acid % leucine & =2 3l Hgolol -2 &
FERBI Y B, betaine 3 TMAOSo] M2 fiagsol Mo Eokel &I
Ae sl sheet FEeh & (1977) & BFrI3l, #5 (1982) & WA 3 HHRK
ol HEt BFFRel A 2He fES Helcka sholdh

&twl Lee 5 (1981) & fiM{tmE mmcte] 2 Aola)d o] BHMHS Haot
oM D EEER B W HEC] Stol f#solm 2 9 TMAO, # creatinine 3! betaine
o] HzA FAL 3o E35 BHASL Tenox-IIE 0.02% #Hpnst 7ol Himfbah R
7} $=rsbeta sialoh

e el Ko & mbE A zre Adel uht 2RE deoed 15~25%
1} osl= e AmMS mmsto 24 subo] Zd Aol Ard HE KM BS
B EmE, BRRLS RAKS FRAI= FEP 0}‘40 . (%d, 198D #&
gl MEREEL A@ FRES Foldt HEASE ﬁﬁﬁ"] A=l 9lo] Gk
m, 1981 ; MES . 1981) A@M@E7 2 RAME A3} FARE7L U3 T
sl ook FEHEL (1972) 3 FE (1970 & ool AHRES dFe A
ozt Balo @ o] RS Fo3tE BB slles % 5 (1983) &

}
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I. #8 9 FH&

1.6 HHE

ol HIgE A 2ls, Chromis notatus, (FHHEEE 1l em, F¥pasE 20 9 )

< B Tiel A S e 1984y T4 11 willdi =5 EAolA i
d =R

o8 By A3 WA HRES @K F Table lo] Ao} 22 REHES
S-S st 14 frelvld AEMBERE $a oA (20 2T)el A 85

ey

FoRraE, PuRAZich ST sk 0 gl 3 ule] 32k AE EREsld 5

SN

Al 0.03mmel Fejoidal el Qo] mMmskrRste] T —ER/Y S MRt

Bl (ERISH o},

Table 1. Composition of additives for the preparation of

fermented damsel fish (%*)

Sample
A B C
Additives

Salt B.0O 10.0 20.0
Lactic Acid 0.5 0.5 -
Sorbitol 6.0 6.0 -
Ethanol 6.0 6.0 -
BHA 0.02 0.02 0.02

* . ratio to raw damsel fish



2. R 5 %

1) —g®5, PH, mgmmitz# (Volatile Basic Nitrogen, VBN ) 2 o}u]

L#E TR
Koo HEMBMEEE, EHHEL Semi -micro Kjeldahl 3, #HA§E5-2 Soxhlet
¥, ¢8-S Somogyi ¥, EEE Mohr#, PH= PHoj gl (Fister, model 230A)
2 st MEEEEFE - Conway unitsS FIR S Sr@Esss (HFE 44,

1960) , o}v] - %2 = Spies 9} Chamber ( 1951) 9] @ik & HEaTHEsIdch

2) TBA gto] #iwE
Tarladgis 5 (1960) o] kel whetA REAS dajabddol o 2 g 9 24
< ¥ffslo] 250 mf Kjeldahl flask o] @ v oJ7]o]l Z5 4 97.5mf, HEe#EConc.
HCl : H,0=1:2) 2.5m29} silicon oil 3t %22 3l Kieldahl flask of
WHEEE Aot FHsts FFN S EmSH A 50 M Higtod, o] ZF 5
Z ol A 30
o =t

w9l TBA taw S5m% opisle Aol Hol & BAESY FEE
SR mmst F gmeld 204 R8 A&ISke] 531nmellA KK S WE

o}

3) AR E8
B RE 4 ~5 9% BRFSte] 1%7 2308 Bk 80mE fndte] homogen-
izer 24 GHILSt 1557 Witfhticte) &34 100 % 3} oF &.05 8 (4,000
rpm, 15 min) $tlch, 72 EE#& 80mLE Hidtel Dowex 2x8(Cl~form, 100~
~ 200 mesh) @iEZHN SoAA dadmE BRES oS FEH ofA] 100w
2 3te] AAfE FEH XHE Soledd, EXREELY semi-micro Kjeldahl
go2 a9t

4) GlEot vl BEO TR
RE 59S MFslol | %9 aAM Bk S0m S fistel HEMAD vIe L2

4 100 w2 3} g5 8 (4,000 rpm, 15 min.) . shoi el
2 Folld —FBS sl Dowex 2 x 8 (Cl-form, 100 ~200 mesh) #8522 of
5o AA Hages BRES Y fiHgS Zol 324 50w stoirh of F 30m
% Hsho] Amberlite IR-120 #52% (H'form, 100 ~ 200 mesh)oll B ¥4 7

o2
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g 150 M2 st of-S 2N NH,OH A# o2 BHAA o5 ME@#Hmsd e,
PH 2.2 citrate buffer %@ o 2% 25 a2 3}o] Spackman 5 (1958) 9] Fpkol o}
2} olo] B AETEAMA (LKB 4150-a)Z #F &3+l o},

5) MR ES E&

EREMBES Rl 5 (1984) 9] Fikd wel BEEHS A G 10 4E 8
FEsled 10% wBEFEME ¥k 25205 mdts kwobdA 20 R HEAS "
L5 @ (4,000rpm , 10min) 3he] EEESE S HLSte ob A Fedel 10 % mAWE
Bt MW 20mE pnal kA A HEAAS & 4,000rpmell A 10 SfE & L5 BESH
of FEHS HHEStedth o] A #fES W o ulEstn SR3 ERES
B g3 5 5N meastny mges PH6.52 @@ § e AWK
Wigo 2 100mz slodch oF30 i AT F XS Este] 10,000 rpmell A
1050 @L58st & a2 millipore filter (0.45 pym) 2 JEi@ste] HE s
ageleael s (HPLC) Sl #HE ko

HPLC ¢ ## 2 &8 : #% A% HPLC: HPLC ALC-244 (Waters
Associates, USA) & (fifd}9) on] o) = AT Table 2o o w2 4E
EWHEO T BEHES fERSY ERS

Table 2. Conditions for HPLC analysis of nucleotides
and their related compounds

Instrument Waters Associates HPLC system
Columnn p-Bondapak C,g (30 cm x 3.9 mm i.d.)
Eluent triethylamine : H,0 (1 99, pH 6.5)
Flow rate 2.0 ml/min”

Detector UV 254 nm

Sample load 5 pl

Temperature 40°C

6) #8 Creatinine 2] ‘T
fedEsl i@l (1958) o) Jigkol whel EERET B SFol 2% 3PFstoHMER B
® 20mi- et Hrikatel w24 100w 3+ L5 (4,000 rpm) S}
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LE#&S 10n fisto] 1052 HREstalch o) 3 8mlE Histe] A& atol] Y o

IN H,S0, %#S minst 3 o7l 2 5o} autoclave (120°C, 15 Ibs) ol 4 30 5-f
S A7k »EF m-nitrophenol 3} %22 stz INNaOH ¥gg 1m0 n
sto] pfIEt o} S 9 2ElF HK(1Z.100m) 4mE msle] EBAS IN NaOH
W Imtg st Kol A 18RI BFESHF 520 nmell 4 BKEEE RE S 2.4
BREMHZA mEHS fFRet] E &shel ok

7) Trimethylamine (TMA) =! Trimethylamine oxide (TMAO) 2] &

Ao HE  BEERS K 10 & HFote] homogenizerol ¥ x 10%
3 loldl EFE B 40 mE fushe] 15 5 MEERHI & b4l 10% 3 3o}
MERE i 400m65 prstel Lol 2 HEoE fhHS ofS FEH 100
2 oto] 5B (4,000rpm) 3helch RS 80mE Miste SR ZAH 7 ¢
a2 A Eel ol ®]l & sl Zleksto] 3@slol ERES BrEsi om o] HBES 4
[j WhESte] 3 8} old EMES 524s] BRESE T BMEBESY 24 260mE
gk e RS 2 59l

Trimethylamine (TMA ) % Trimethylamine oxide (TMAO)2| % #& : Dyer
(1945) ol BERES & #e#AS (1953), At Mm(197) o FHikel w2t EE

okl o},

8) Ralile el 5T
Bligh ¢} Dyer kel #:3fo] A ¥HihE fhiitste] IN KOHol&HE B# o 2 4 314
71 t}2 14 % BF,oletg ## 3ms pndte] 95TolA 3045 Fiftpn#shod,
BERs® ol =ol =8 22 F®S + GLC (Shimadzu, GC-TAG ) 24 5473+ o},
ol wf o] GLCH#i#e#F2 Table 3 3} zro=, [5ihEEe] RME> BEMEEES reten-
tion time 2] L& 3! A5EiMECS] ol g el retention time FHo] MFHzA T 5
FIH skl
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10 A9 panel member - BESEo] Men WA, gt F e ARJool f3te] FH

5kl

Table 3. Conditions for GLC analysis of fatty acids

Gas chromatography

Column

Column temp.
Injector temp.
Detector temp.
Carrier gas

Chart speed

Shimadzu GC-7AG

glass column (3.1 m x 3.2 mm i.d.)

packed with with 15% DFGS on Shimalite AW
195°C

250°C

250°C, FID

N,, 50 ml/min

2:5 mm/min
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1. —igRsy, ERMEEER Y o0 m¥E2| L

2] &S Table 1 3 28 G2 AL wao BRPbol HBESS BRI R
i Table 49} 7tch R4S wF o 1,000 250 felel REBETZE& 10
Wl wkoo] S —E WM BRAT F 3 ue 28N BERSHe] ®gol RS

Q7] o 2ol mEigRpe] W2 XRE ol BMEWIMG Ao —ET & vhERd
ok PHE Ak#a 8 R 40 A7bl @Stz 60 Aol & ch4] Hmekals 85
H Aol %4 Moshe fHmE JdebA A

Az) A kb o) MY E L2z # (Volatile Basic Nitrogen, VBN ) o] #({k = Fig.
1ol Yehd 722 7ok AERol A BEEEAEREY 482 20m% s YERS
o} AEEE 8%, 10% 2 20%° A9 5 Az w100 Aol 49 #
tneteli=dl 89%<) Z %= Llfg 60 A7kl & #{brh izt 85 H Aol vhAl 1
tnsted 113 m% S viebl oo AME@AE 20 % HAre BR 2HHEE &5
A% Wnste] 85 Haol #7160 ;%S Yehuiglch zelW SE@EE 10 %9 7
o= M3 @ikl K 85 HAlE 83 m%E Ko Al A¥hp 2 Ffel 7H
wotet,

Aa]d B o] olu)-ZEF o] Wt Fig.20lA HiE ulol zlo] HEAEE 8%,
10% 2 209% 7% 25 gk 10 Aol G438 #wing Holokrh W 60 H7EX
ghabsls] wpnslel 182~192 mp%5 Wbl gl ot 85 Aol & o7k Bl sz HHm
olglon Z#mfyo 2 4 HE TF uld g Holw gleh @3 % (1976) = A
ox e 20Celd BMEAAST W obul - gEI BRI A8 Wty 2 #
M5 wnskel o #5970 Holl #mRel sETH bz #& s, ZFoF MUY
18Coll4] B3-S BRAZS o HE 90 B sto] RSt %
4i5-(1983) o (EEF Aolg)Ao 7S AHMBmE 8%, 10%9] Az =5 604d
BA AL W shol Zh Fokvha #®E3 vb ot

A KBl ME HERE £F Tabe 5old ¥ 5 o 23t el A R EF
R 60 Hejell b £ 2 obg vERA AT

ﬂ
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2. TBAZtSl #{t

el Kb BEEMt 355 U] 9dl TBAZS BESH #RE Fig 3
B o] mugol TRl wheb 40 HkxlE 2 grol A A S| stk DAk 33
M s fEEe GERHeh ol S5k w kel Bk el malonaldehyde 7
b e EprEol U obE 45} KEEshe] thiobarbituric acid oo} K EN: o] 3540
M i @l TBAZtel MAstE o2 Azksle] o gl & RE
ou mERE 20%9 HE MY B e Holm Utk

3. A AnZHFEe AE Rt

Fig 4ol 4 2= uls} 7to] REME 8%, 10% % 20 %9 & ZF Axsp
#mFo ago Mt o] Hzal EinStel R 60 H Aol EHE KECR
3400 ~ 3600 mp %S ehdo 24 £EFe] wske] # 2.7~2.8(F HME Yol
7t 2 # 47 M ske RS Eod ey AEEBE 20 % AM HE -+
A ptoll Hste] BRI b A AG%FEY] Aol b7k Bekch 60 B Bk kol I~
SEFo afol 7HA wWwotod THKE R AR AKE o #Hrt AR F
gpom g za e 20C Fold FRAFIH 60 H gl Kol ETHE A
o & o Azlc}

4. mggoro| cEol AR E{L

FEel zpe] Ao A xGpoll A 25 15~17 fie] g olv] o) &, RlEs
ool 7 fEK P Table 6ol vebd Azt 2ok FH 2] Fod A SRl %
lysine, taurine, aspartic acid, glutamic acid, proline 2 alanine o] 37 v}&

© 7 threonine, leucine, serine, histidine o] ¢} .= valine, isoleucine, methio -~

nine, glycine % phenylalanine & & go] # ¢l57 arginine ¥} tyrosine & & ® ek
ol 53 &0l e op|nmel Zigtolv] Bl o3 HAEL ¥ lysine
o] 18.0 %, taurineo] 9.4%, aspartic acid 7} 8.4 %, glutamic acid 7} 7.9%}
proline ' alanine o] &% 7.6%2} 7.5 %% WUepi o2 o] 68 ofn -

FEol 2# olvl:- o] 58.8 %5 AAskolch
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KEBYS BEAHE MRolnlnMe el wel 24 2= vy oy
Al fggotu] mEEL HAM A clZ iy pmEel B4 (1959), Lee (1968), &S
(1972) > KEFHHo el =t 2 e ofbv) mlgo] MiEgkote] v a5 ubs
AR sh= S ob Wb stoleh MRS (1962), Lee (1968) 31 # (1968) 5o
BATREEY Mol 2lo]l M= glycine, alanine 3! proline 5-3} 718 olv| - FEo] A
olv] -Ke ol KE|HE AXstT BN Wolx #®ESIY ol #m S (19%68) > A
o f#olu] ;- Meboll= taurine, glycine ¥ arginine o] 53] Yoty dglou] w8
#5 (1965) & wh=l2te] frgiobo] - Berpoll = taurine, glycine 9 arginine o] %3]
Tscta slelow Mm-S (1965) & wvh=lzhe] akolo] - Ftoll = taurine, glycine,
alanine, glutamic acid 2]y arginineeo] gfjoc® Doty @4 o)
¢} Konosu 9} Maeda (1961) = H 22| A ~4%4 o] = taurine, arginine 2! glycine
oF Aol Y gsl Wk &wEstd ool #gioh 2 (1978) & whA] o dpgolv] i
ol &= taurine, glycine, serine, glutamic acid, alanine 72| 3’ arginine o]  AA
g geote] ek ol 91.3 %uk Elakw Sholch MK (1973) & A B9 #golo]l: B2
Sy #r Ske]  omission test & 3k K5 EM o F T e taurine 7 arginine & B3t
Z1e she] gyl Aol gldew glycine & BT S A= ciuta £2 grojd

of gl vhi shelch 2ol &0 E#Eol] Mol = ©otS W= lysine, proline, al-

amne ¥ FHH Sl glutamic acid o] F el Hor 2 Az Fo) MEESH ot &
A S R e o

Table ol A & 4= 2= Z7F ol PRSP H¥E= FE e HBSto] & o g ol
S ALKl oFzke) #Etoh dlth ERtell Se]l & H At taurine of Bk o]

2elslol M= Brsl 2l gFeky, EAekol 9lnl tyrosine & & RKE Hdte] Aok

vPEbt ool arginine & fURel A5 &A1 & vhebdiol ot BB 8%E 25 H #
A Ak BAdstae & Eolo] el 0.6 ~7.1%7HR geltisl = s
Helz EEeE kbl B2 FHffol A JEld Rl kel cysteine o] iy 20
%F 60 H #iA7l RAHoll A= 486.7m % sl Aot BEAFDD  Eolrl e
Feol ffgotn] Mol ¥&F AR X2 BRI 9och HHol Hele] 1 o
glutamic acid, glycine, alanine, isoleucine, leucine ¥ phenylalanine O 5t 4

# pn5kel © ™ lysine, histidine 7.2] 3 proline ¥} methiomine O $§ 3}~ o]



2™ aspartic acid, threonine, serine ¥ valine & & %:RE Ho|z &gk} 5=
Pzt WokAl & MR 60 Hol fggolv| =B £ kol Hdle] # 1067 Bl
A wmmstelch Bol e olv]:- M2 lysine, glutamic acid, alanine, leucine ,
aspartic acid %! valine © 3 o| 5 6% olu] - Kgo| 2 i@olu] - ol Wl &
HRE 8% AR 61.0%, 10%2] AL 57.8% 22z 20%° A7
71.2 %% == sl o}

FS (1957) & 7ichol  NaEA A glycine & A3 17 f9) ol - EES &
&l &% glutamic acid, arpartic acid, isoleucine, alanire, leucine, proline
% arginine o 4ol Brby Hasholom % (1968) & MRE £ 2o Aol
o] 5 AMRE S iE @3te] glutamic acid, lysine, leucine, isoleucine, aspartic acid,
histidine, proline ¥ tyrosine 52| &8¢| 93 =2 & #3] lysine, glutamic
acid o & gol Wakcha #E3E vh Sk

w7} 2 (1976) & A} Aol lysine, leucine, glutamic acid, proline, glycine,
alanine o] 2tc} v $ 445k A fgbS 71X lysine, proline, alanine, glycine,
Lo utg 1A glutamic acid 2|3 2:8F2 7} leucine 5o #AS ol AH$-3 9
ARG BEskel & A S & ol 2ha skaloh
2 (1969) = it Aol alanine, lysine, isoleucine , leucine 3 glycine 9]
4ol wioto ] #5] alanine,lysine 9 glycine5 Hkit ofv] ko] & ol W
oW & o] 50| A0 #A7s} ol 2 FAS & AHolztzm Fol 8 (1985)=
(o A2 esl R el Eskol 2HSl FRel A ARl lysine, alanine,
leucine , valine, isoleucine, histidine, threonine 3! glycine o] fro} 2 gfolu]
gEel 80 % L) S =18l i, Z7]A A= leucine, alanine, valine, threonine,
isoleucine, glutamic acid % methionine 5] Trol & EfEolv] - FE2] 85 % AL
E zFzsk) vl 4 sl H R A ellA = histidine o] %7} Aol glutamic acid
2} methionine © &#fo] iod oA M E B FREEI & A Ao BE 2
G el 2 —E WES Aolztn solrh & EBE MR AAAHE x

PR Yolxl= Bk 60 HEEol 7ol fmgolv| - fd H3) Aol W2 AL
lysine glutamic acid, alanine, leucine, aspartic acid % valine 528 st &

7} lysine #} alanine, %2 ulS 7}*] glutamic acid 22|37 48tS 7}2] leucine
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So @aslol Aol A MEEs Mukel & T4 & oz sl

Ay b kel HOl Mol MK AL waHE  WokAls
60 H 2ol 41.0~46.3 % o, el A9 o] Hgo] e web X
b glovt 41.4~53.7% (#} #,1976), HFE71A 2 48.0% (F o &,1977)
WA A2 38.5 % (F5, 1982), Hofel AL 39.7%2A =2 A2 ¢ Hol v}
713 el = Fuj A vk s 2] A oj vk Joje) A Hole o Mio] o}

o
T

R

5. mEMBIMES %1t

AR gb o) BB TS #1{b= Table 7 3} 7o}, ERhipol= IMP 7}
18.6 g mole  go & 7}z plokr t} 20 8 inosine, hypoxanthine (Hx), ADP ¥
AMP Jfielglonl ATP = 0.1y mole/g° 2 713 Aol BMHMEIHWHESD IMP4
Mol HmE BEHWES 45 %REAEE stk o) sl #ErSel  oel
IMP & e dAs Wi sh KE Hxage 49 ®mstel FR 7.7 p
mole /G ol ALt Zlol #m 60 H ol = A 8 %2 xzj3lo] 31.9 x mole /
g o2 Bl Hote] 4165, RWMBE 10% % %2 AL £4 23.0 ¢
mole,/g 3 31.4 x4 mole/9S ¥l oz ERel 3.0% % 4.1 #mmstelch
F5 (19%9) 2 H A Holl= 5'-IMP » Shetar dhels, 2 (1969) & 27 A= 5"
- IMP, =7 3lell= 57- AMP, 9.3 o] 9 Z3ell= 5'-AMP7} Bl #iE3}9
ool @izt A (1976) = A 3ol A, ZEol R (1977) & LI 2o A %44 hypoxan-
thine 2] frol cb2 EMEAE N Ldlel Z &l Y55 wkeln skl e
HEArol A o] ATP £ #4458 Kke ATP— ADP— AMP— IMP— inosine — hy-
poxanthine o #L@hi ohet FREx 71 o5 AJzhslch T Fof Al (19%69) = M+
inosine % fiAl>} hypoxanthine ZEFM o2 g 5 Qrbir a9l A& FHg
Fib ¥l SR 25 % 5H hypoxanthine ol Y53 TEO Mo ul o] ol w
B (F5, 1972), 271 (Fob &, 1975), A3 (&= £, 1976) 2 A (#

5 1982) 343 hypoxanthine Z#Alol 7 o8 ¥ 4 9}

<.{

AR
22| 5. inosine 3 hypoxanthine 0] uloll ©b]z]i= @ thalo] /N (R(1964) -

Ao BHE S5 S 5 #5Ee] omission test & 3} £5% inosine ¥} hypoxanthine o
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2% oho] ¢lrhst 619 11, Schultz 5 (1967) 2 inosine & #3 glo] grbr 3}

ov} Fraser 5 (1968) & IMP?®| &iol W& 4% 22] 2 hypoxanthine o] & &

o] A& & ubo] Fuf &Sl 22l Kassemsarn %- (1963) - hypoxan-
2

gho] Qlub v sl =l  =bg] Aell = hypoxanthine ©] &#o] Wou g

hypoxanthine -& okt olu] - | leucine, isoleucine @ methionine 57 ©-&

of A2 slel WA el ofd 7S @ Aol ehw s v
8. TMA-N, TMAO-N % §creatinine- N2 ${t

TMA 229} TMAO 2¢#9| 2§ st Table 8ol A # & A& 73} 3ol &
AR mahe] TMAZE#= suRs of Sof Ak #mstcizt 85 Aol A7k WA
stolch Hifi TMAOZi#= A mstadch TMAZE b Z¥hE &
#o 2 3.1m%el ot =iy Holxli 60 Hifel = RHMEE 8% 3 zol
86.2 mp% 2 FETFIe] 28(%, AEEmE 10 %t 20 %] AZL A& 81.4mp% ot
91.3 m%-ir YERH o 24 ETRle] # 2615 2 29 %9 #mstdch ki TMAO
S BlRboll 143.4 mp%l] Aol gk 40 Hffoll - AREA/E 8 %9 10%
920 %°] A7bol &K% 25.7m%, 15.7m%e 11.9m%E B o 28 [FF ol
tabol FA S @At ol 3 TMAO 7} s fifEl + W43t TMAZ} ##inst
= 22, TMAO7E g@ocsle] TMAE 4 ®shy] i Fold, @2t = (1976) o) A5
Aol #El @4, Eol K (1977) 9] RIEr| o] HE &AL 24 TMAO 7}
At Bl TMAE #mstels slgd oo XS (1968) = fre®hm, RE, B
ol TMA o 5 #ish Rriksbol aE#S HRd ZF it TMAOE M
petz TMAE #stel s shelch, TMAO L wWEBMlL del Hshaah w
Kol = 7ol aAislol 9z oo, HEfrbol AL BRSO SEETel T
WA Em S g kEol = Aol frgestd o [d—folabr @irdl wel AR
o L xgb Quba #iislo] 9ok (Dyer, 1952; 5 M, 1975).

TMAO = @18t Hoktt MEZA KESHH) gbo & S vl o=
obedx olck Lee (1968) & KH#E S 7|5 o H5F 7ol TMAO& el Vs,
ol = obn] - #, betaine 3} v]Fo] upE ¢ Zo]o] wmlof| 1Al ypelst ol cti B}

ol o o} /(R (1969) 1= A S-%io] uhl glycine S-S u]iidl ikt olv] - Ko fam
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Table g8 . Changes of TMA-N, TMAO-N and total creatinine-N

contents during the fermentation of damselfish

{mg/ 100q) _
Fermentation Total
TMA-N TMAQO-N
days Creatinine-N
Raw 3.1 143.4 268.8
A 24.5 98.5 507.8
10 20.6 77.7 485.4
C 19.4 61.7 401.5
A 76.0 56.2 477.9
25 69.3 45,9 481.3
C 84.8 39.0 406.1
A 82.7 25.7 498.9
40 84.2 15 17 525.9
94.7 11.9 486.4
A 86.2 trace $63.3
60 81.4 trace 554.2
C 91.3 trace 507.2
A 78.9 ND 557.7
85 80.1 ND 577.6
cC 88.7 ND 525.5

Sample code A,B and C refer to Table 1

ND : Not detected



# ol F 1 of7lol TMAC ¥ betaine Gol #BIHIC R Itolsto] Bs vbar sHel ot
el Aol glojH = TMAOZH7l B E Bobxl: BUR 60 [ #%ol 1= 54 ekol
Assto] zpe]al e} ulol ofd A& & ZQIRA= FF oA Hafd ol Hol)
A2l A PuR P2 & creatinine ZXE9 48 #{t= Table 8 2} 7tt} Table ol A
2 4 9l Ak o] Bk ol &WRELES T 268.8m, 100 § 4H o] TMAO
wEY BMEBHEL o e 38 Holn o Table 9ol4 vhehy
o kol MAl A4y #F 2.7 %E AAste] R g = st FL ey
Bl s odeh E#HHIE odAAT R 60 Hikol = B 8 %2l 3 7o) 563.3
mg 100 §, AL 10%2] A zo]l 554.2m, 1009 28ls AEAE 20 %A
7to] 507.2m, 100 ¢ HooA £& A4 Axsp mHpo 158%, 16.1%
5 14.3 %% Axslo] gggole] v K thE o R We HAL ol ct fe crea-
tinine -2 creatine ¥} creatinine § &3} ZkQldl, creatinmine & FHHGol A o 3
- creatine A} Hel 2 fFEESe HAliEel dodsld SR del Sacta
olonl 53| fHel %8/ H54dts 9 1, creatinine & creatinegl 4 &2 crea-
tine° 2 S8 R T SR @ £BEA Mol M creatine 4o
2 HE o 4AREEIL creatne 0 FHO ARFHENY ]l wEd creatine Y o}
2 aE> Jou gEEAl del SAgteta ok Cam, 1981). &= Russel 3}
Baldwin (1975) -2 creatinine o] 2:glsl ®Wo oro Y= #HEoletn ®ESA
a5 (1982) & gk e 2Rl HIt BE K45 BERE R creatin
ine o] gholl 7]ofgtetar sholct =] Aol QoM = j creatinine 2o & o)
o g gifell #otel & HAEE Stz AL R el Aol uhell b 7
o2 #iEs
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7. IsRABE2l A2l St

el sl bl fEREE MR- Table 10 3} 2o, BRSO KK ffipgo)
40 4 % & 7}A4 Hto o monoene o]l 31.8 %, polyene fgc] 27.8 %% 7 & 5
BEeh o) Be AL 16:07F 25.99%, 18:10] 17.0%, 16:10] 13.2 %,
22:60] 9.9%9 o fgog 20:5, 14:0, 18:0 Mo Z ol 5o] 2HEHe 82.9
%t ARl sk of, R bl = & HBLE @St @Altel 14 ¥, 2 8ol
monene B¢ 12| 5. polyene 2 2 & fo] 7M1 Aok B+ 14:0, 17:0, 17:1
> okzbel Ming Yol 20:4, 22:2, 22:4 & 7 HAECH KRR Hol F
ok el A B GRe]l vh 2 A2 16:0019l5r 2 o 8ol 18:1, 16: 1
Mol 2 owl KEHA ol fFEdtch dedal 22:6 2 BK 60 Hikol = AWM
8%, 10% % 20%¢° A Zo] £4& 8.6%, 7.2% % 7.1 % BHE3IA



Table 10. Changes in fatty acid composition during the fermentation of

damsel fish
{Area, %)
Fermentation days
Facty Raw 25 60
acid A B c A B (o
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 1.6 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 5.0 5.1 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 5.4 5.8 5.8
22:0 1.£ 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 0.5 0.3 0.6 0.4 0.3 0.1
22:5 Q.5 0.5 0.5 0.5 Q.5 0.4 Q.5
22:6 9.9 10.4 9.9 9.2 8.6 7.2 7.1
Sac, 40.4 40.9 41.2 41.4 43.8 44.4 45.86
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



1 =

REABRES 2 g AefA o LRSS W] Yl =4 £u)E 2 ofEt
&5 Fmste] Wgolvl o Fr, MEMBYE, TMA, TMAO, # creatinine % fg
s IS 5rs #£389 BB MY 352 47 9y TBAZS AIESH £

Be o3 Zoh
gto] £9tos] VBN #uk 1086 2

. E@Ae 4l B 60 Ao 713 =
A3 ®|IEIH o, #E 85 H #olT AEIME 8 %2 K9 109%9 A # 7t

7% 113mg /1009 3 83mg 1009 & el o2 4 AMBE 20%° HBY ol
o AL e vehdoh olmlxzEr UK I0HM e FAH3 #HiME Jelun
Lite 60B 7t shubstA #instdd oo 85H Aol <7k M4stglet

2. TBAG: #R 40 H7h2 A3 Mmabchrt L 34 M= mme o

e 9ot

aspartic acid, glutamic acid, proline % ala-

tyrosine &

3. F¥lell = lysine, taurine,
nine ol Bhob 4 fRgolel ol
oA ol Ak BK 60HA o =

valine o] Tlo} &

58.8 %% #}=|5}9 o arginine 31}
lysine, glutamic acid, alanine, leucine, aspa-

rtic acid oo L EEol 58 ~ T1%E Aa) 313 ot ta-

urine & 52 otk

4. FHolE EEMBMHE + IMP s 18.6 » mole /902 717 wgtout =pel
Aol 4 hypoxanthine of % F¥toll 4l 7t woty ATPS} ADP i S at kol 4]

£ mits A gk,
e

5. g TMAE #0519 0F TMAOE Mid-stel AR 60 ool =
2 il

off B3l o, # creatinine & 10H | o FH 38| wnsts Ll

ot
— 928 —



6. FE¥e} BB A o} o] fufnlshiEEe] 1A BUT Lo 2= mon-
oene s, polyene ® JHoll oW 2 o G8o] 7} we RIS CeoolUx 2
th2o]l Cy:y , Cgr MEOI AT
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E | &t

A He ER T oA HBE—F HEste FA 7 8 #8dA BLooE
maoele K Hxd Kt T4 K K ey, HxE #syd 29
2 g mEEEst FA & I HEY, & KR A834.F %A 29
Zol R =ddch

E3F F el WEist F4 1l KEAR ARENTHE HREd BHE =
o, HES BT Tl UA EHEol BB T4 BR 3 AR TEM KBR4A
of oy ¥l & RS = ok

FoZ 259 A% gbgo T4 98 gast At ARy s &xE W sz
4 gk

i
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