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THE TASTE COMPOUNDS OF BROILED DRIED SEA MUSSELS*

Byeong-Ho Ryu** and Eung-Ho LEE™

This study was attempted to evaluate the taste of broiled-dried sea mussel which is a traditional
dried sea foecd in Korea. .

The contents of such compounds as free amino acids, nucleotides and their related compounds,
TMAO, betaine, and nonvolatile organic acids were analysed.

From the results of analysis of nucleotides, the contents of AMP and ADP in broiled-dried Mytilus
coruscus and Mytilus edulis appeared higher than other nucleotides and tended to increase slightly after
cooking, drying, and storage which might be due to both their stability and the addition of degrad-
ation of nucleic acids during cooking.

In the free amino acid composition of fresh samples abundant amino acids were taurine,
glycine, serine, glutamic acid, alanine, arginine, threonine, tyrosine, lysine and valine in order.
Such amino acids as histidine, leucine, methionine and isoleucine were poor and both proline and
phenylalanine were merely trace.

The free amino acid composition in the extract of Mytilus coruscus and Mytilus edulis after broil-
drying was not changed. These amino acids, taurine, glycine, serine, glutamic acid, alanine and
arginine were abundant in dried samples as well as in the fresh.

The total free amino acid was greatly reduced after cooking and drying ranging from 76.3% to
79.795 loss to that of the fresh. The content of betaine showed the same tendency as in total free
amino acid while TMA slightly increased relating to TMAO decrease during broil-drying.

Such nonvolatile organic acids as succinic, lactic, malic and fumaric acid were abundant in both
fresh and broiled-dried samples whereas oxalic and pyruvic acid were poor.

It is found that the taste compounds of broiled-dried Mytilus coruscus and Mytilus edulis were comp-
osed of amino acids as glycine, serine, alanine, glutamic acid, arginine, and betaine, TMAO, ADP,
AMP, and organic acids such as succinic acid, lactic acid, malic acid and fumaric acid. No significant
differences in the taste compounds between male and female as well as between Mytilus coruscus and

Mpytilus edulis was not observed.
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2 &Y &FERE wolucl. WA B AFEA g
PR AR PERCATAEMIC1979)el]l 9 3bul ) mhre) A <
RimEke ik 2ol itk

oAl APk tﬁﬁkfﬁﬁﬁkoll Bistel-e
el Maay ohad mY 4 dx w9 AF
XM} ste] 2 71 2 g8A geh FHe A
FuR Rl Afpelm HEREISIS Bel 2R AF
E}i] 2l BAEES 40 B3 s o AR

& ol fEREm Q)

RSl Rarst w3 Bkl o sked 15k #ik
(1962)7} [fiel pisy 458 A 2Hm# baht &
BRokel BfRel disle] #i4sgbnta) ojshd ofF k%
- GEfel Wotx ol Eel kel WEI MR JloH
155] gk, 3, uiAet 8 A oA lysine Ko}
Beln shgrh. =3 ol % pAre  FEMisike} ot
=He] HifRel glela] Aaisr AFubA g Kdrel &
MLt AR e n v o] YA oz FHAA S
7] o ¥cln #ikstact. g e date] glojA &
AFA] —Bs 2 HURole o) o) sho] it
(197071 #45et vk Qlm, FH5-(19749)L A Fg
%iE el nucleoitde o) ##kol] o) shof #iéatgd el

A P B BRRSE Wiz ¢
A" AFHAE dFEE Yol FEUMIEe
B f5ele stilel RrEiclg & o mmHmE,
-2 o} xR, oxide(TMAO),
betaine B FFHERl kol oidbe] FrEESHglch

trimethylamine

HHE R HE

L& B B

Zolel v ©R], Mytilus coruscus, (&R 6.5~11.7
cm, R 3.3~4.2em)= 19764 28 23 H, AF
etx], Mytilus edulis, (K& 7.4~8.8cm, %15 2.4~
2. 7cm)= 1976 48 2 § 28 Hell 22+ &2 K
gl A FEASte  ITEgEol WEHRE & Ea AL

oh-g BEst BAE Bty dE B
7 0.03mm Zelo]Blall AFuige] Yo —30°Cd)
A SRfErEGle a2 fTERel Ak ok

2. HMEEE

Aolgle BA S AFUAE T2 AL B B
aho] BURT B 65~80°C F4 Slel A 40§ Ky
@ Thg 305NN PBLMCRRTLE 45:£2°C, Rl 3
m/secystel B3t Foeboh BhA i~ fefpes

x B £

% 8 BAEEIRE Kastd e iR T MW
KRYEIEE 10~142¢k v}, WS 0.03mm &3]
ol elall AFrie]l ol —30°Cel]ld  FHifskrikshe
Fo mEEse Mz shglch. BHG Haatee
REZA GGl Yol @M che sl frsist
o IrREHARNR skt

3. HHEHRE
TeRREH B 3MA MR %) Ml dsko

6 A9 panel member & T3t 8k, A, IA,
texture o] o }o] FREREE St}

4. —Rm 2 S

Kare WEmNRERELR HERS
Kjeldahl 1, $iIR15S Soxhlet ik, 442 Somogyi
¥, KOS WRIK L, BT Mohrgowm Eft
shaleh,

Semimicro

5. ERnEEER ER

iR (A AL, 196002 Sl

6. AxnRER

BRE B 4~5¢g-% HMshe 1% =R 80
ml 2 3t hamogenizer 24 HE LSt 15 4[d
Brehidetd 24 100m 2 EEY oS Wbha
#(4,000 rpm, 1541)3}kgivr. 2 B 80ml ¥ MY
s} Dowex 2X8 chloric form(100~200 mesh)fg,L
Yol HEAA a8 RE BRERY o & whA
100ml 2 fgivsle] el 25498 EithH ﬁﬂi 3}9
o, sg#pl-e semimicro Kjeldahl 3o 2 wft
sk

7. ¥ BHRMHE TR

D BREBHIR il .

AR BTN Hkel det RAMED
GAU8 #9102 RIFFSE] 10% 9 MIBEIRR 45
ml & Inste] KSR A homogenizer o 4] 20 5
LD % 4,000 romel 4 1041 HOHHES e
EEWS WAk B 5 %) MIBEIKR 45ml
2 mete] ksleA Lige Koz 154 ¥
UL # 10 HT0 WhAMEH EMEE Rekgeh
o WM B WA o Keghe LMRe =%
astel % 60% FANTFOR AL, LRE
HBEKRAE e 4,000rpm ol 10 0 Heord)



wReRA ] SsRRAdl 3t WA

WEstel Mk ZEMeste w1 WMDY # M
We LR A3t B24 150ml 2 RN B
—EftE Westel Mol AT

AR WIRER £ 22 & FiFFSlel &30 o
b 2 e r HhiEkq

2) MRS ArEERE

o] Az IR e B3 Dowex 1X8 formic
form(200~400 mesh)o) &3z sti S FES glass
filter No.4 & 443k N 1com, Ho] 20em 9] jack-
" eted column o) 60cm ol E FITF I Ay 10 {5 R
9] 2M formic acid ¢ 2M sodium formate &) 2
BRE BN n ghape] rhikel B AR Kpkst
or’l p}_

SrUNA ¢ A S-(1061) 9] Fpkal =l Fkte
BER MW —Eite Wete 5% dmyolkzA
pH 9.4 & izt # Bk A BliaEiel 2

AA BEF axolmzy AYF LHA BHAA

Dt w24 BERD & (DEANA OB HO,

(2) 0.005 N HCOOH, (3) 0.1 N HCOOH, (4)0.1
N HCOOH+-0.1 N HCOONa, (5) 0.1 N HCOOH
+0.7N HCOONa, (6) 0.2N HCOOH-+IN
HCOONa)7 = & A=tz & FiliAzlen Filim
AP 2~3°C 2 {f:FsA s} ol FiHiHiE s
1ml/min & &}a fraction collector & {#iffislo
10ml 4 Sifistglel, 22 MR HiaA219
Efe ABHEY LY zFgor #lifdla
de g AW fuiyes 2y Nk Hg
B& dol=y BhE HEsld miliges —
%Ml Shoivh, ,

Inosine 3 hypoxanthine ] 25t : Fitsl 7
EC1963)2) Jjikell =te} Dowex 1X8 chloric form
(200~400 mesh)}‘n}}]u.i R 1em, Aol 20em o] 2
Holl 60cm o ol Fflstn ko] -2o] iﬁﬂi—lzl
&gl 744 AKpksk £ inosine s}  hypoxanthine 9
RBAWNE —id ske] ¢hevelka+ pH 10.5
2 Jhfske] Bilgel W49l A #(0.1 N NH,0H
-+0.07 N HCI4-0.005 N Na,B,0p), B#/(0.CO1N

HCI+0.0002N NaBO)E sz T 4rfis
Al Zle), s 0.5 0l /min 3 83 fraction

collector ¥ {# glske] 10 m/ 4]

GIGIEEe 5 BRI 4% e B Y B
DHyee I8 BHHIE 2 3 S o) OG0k 24 260 nm
o 2} WLGEE S fwskolel, WgEe HATSe HTFTmYN
FRMCE NSk GRSkl enl S TFmnE N s pH

Wiel 4 Ariyeked ok

2.0 adenosine triphosphate(ATP), adenosine
diphosphate(ADP), adenosine monophosphate(A
MP)& 14.2X108, inosine & pH 2~7 A 7.4X
108({T¢5-, 1970), hypoxanthine & 10.4X103(%f
Jeok IR, 1953) 133 =t

3) &4 F]E _ '

HHARS W £W0 WES  SIRp T
o z7sh Hilgakg o
- Thin-layer chromatography(TLC) : Avicel SF
(American viscose Co. B0 g4 30m! ¢ &% in
3}l homogenizer 24 152 Fq #itg # Kirc-
hner Fsft = fe]iRell ¥GHC0. 25 mm) & W&
40°C LITol A #tgA A {#s)k9 ok(Stahl, 1969).
£BI4re 30°C NITAA mBlmste iR

2 sk el HmEE FEARRE &, 015
M NaCl 9 1.6 M LiCl 5& [EI7 s {EHstd
Wem gol 2 R v18 Sfel Al WiRAA 5
ol 4 SEAHE(253 A)¢ msbeke] BEE UITE TeiEel
piia

Wy Wi 4 WA ki TLCRzA |
B o 2ol Egslel AR BRSO
(Perkin-elmer 303)2 4 ¥ E 190 nin~310 nm 7}-%]
o Whdhing e EHEETS Bt Helst
siel.

8. oL =i

1) e} 24re] 28 : RAMHI B #2~32%
FifFstel 1% s 2= 80m! & jnste] homogeni-
zer 24 #HE{bslz 20 A0 EHAAEINGE el Bod
SHEstel F24 100m 2 dhqlel. 2 Fol A 20mf
& HIesld Dowex 2X8 chloric form(100~200
mesh)# g Yol Bl A g2 mE BREdtz &
HiEe mol 24 100miz dFodr). oA 60ml

Me3led Amberlite 1R—120, H form(100~200 mesh)
BRZH (@ 1.5X5em)o]l WAzl 5 F 150m!
24 PR 2N gmvolk 120ml 24 FEHA
Aod FHilnee: BEBLRfste pH2.29 T4 &
2o o w4 25ml 2 st ampouleo] Woam Efdle
—30°Coll 4 plighsted Fzn arfiel HAIsEg el

2) o}e) xFpel =t : Spackman 5(1958)9 Jiik
o} it Amberlite CG—120 MR 1 512 {hJilahi=
obel =/ [ HIA(JLC—6AH, No.310)24 4
Fieral o,
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9. Betaine, TMAO % TMAS| E&

D A 24 R EARRE BB 18~17g%
¥i#rgle] homogenizerel W i 20% =E{LASTER 40
ml B fishel U bet T 15 40 SHEHINE B 94
10%; =E3{bLASRR 40ml & st LEed 212 HE:
2z T g FR4100m 2 e BubArEE
(4,000 rpm) Sl oo, LW 80 ml T Wkstel St
dWolel Yo Rt ol g msta wEsle =mqE
Fie Brdsskdlon], o) MR 4m RAiEle - =
VA{LETRR-S  04rs) BRIE £ BENHE E24
25ml 2§ c}f o) el 4 20m/ B Musle] ampoule
o #HABle —30°Coll4 f7Estd F3 betaine
fppsta stglel. UelA 5wl = kA 24 25
ml 2 3t ampouled] ATl —30°Cell A Blikk
e 2 TMAO, TMA it/ #R= 54
=},
2) Betaine 9] zJ&: Konosu ¢} Kasai(1961)e] J
el whey  sEhtehg el
form #1083 (0. 9X59 em)-& /AES B(0.3mIX3)
C 2, 1~5ml Fe 10~20mg ¢ betaine & &
S BB =& i betaine L ¥Rt o}8 IN
HCl & EEHe Aol 10ml/25 min 2 Z2 fraction
collector & & 10m! 4 4yiEyetalel,
#% BTl A 2wl 4 cFE BRIl et o
71e) ammonium reineckate F-¢ stz 5°C 9
WAmel A F2rEN T BT No. 35~42419]
o] betaine reineckate 9] pFIfaifiel d:RLEel.
betaine o) ¥FHHEL 1% 5 HREE I 439
rotary evaporator 24 REEER HEAA 24
"Aelye] o] & Amberlite 1RA, OH form g
# (L. 2X14em)el Al A proline & Bx#st # &
50ml 2 PERESty IS WS Attd BRER
fiztol BaH 26l 2 stgdvl. 2% 4 5l & 50
ml v 9] A Ml ice bath 9] A ammonium rei-
neckate 15# 5m! & buret 2 924 =k Lo}
nA e m A3zl A 3EY skl &E
70% olAE Hgio s
25ml 2 8o 525rmollA 70% o A E BwS U2
Now dto] WHEE NEstz EH betaine o2
A R ke mitEhsl o

3) Trimethylamine oxide(TMAO) & trimethyl-
amine(TMA)2] sizlit : Dyer 3(1945)el] =2} 5t
ehalul, 5 tube KU SHE R 2] (250 mDel) (R
Aoty apYEx2utel 1w, WHGGEF 10m, 509

betaine reineckate &

Z Dowex 50WXI12, H .

weF B O R

K.CO, HWi(1:D3ml & stz 7eA 809 £E
ohg WE ERE Aot E 0.4~0.5¢ YOI £ 8
RRwa 54 @ &4 AbgA &Ee BAA
% B¥d B 5ml & oA e RBREO stz
71el 0.02% a7l B Sml & Mmool RASH
A 410mmol ] EREFAE dzden e Bk
BEE WStk 2 Ml Alel 5% =
FALRIREISHE 4ml 24 2 $fEE sholeh

TMAO & =RMERLR AHE 10m! & 25ml v &
Febeaol Rstn 5% =RULAR 10w G 10%
TiCl, % 0.5m! & Mt ©h& w4 T shx 2050
HiEEel TMAO & BEAZ ohg ZspAAZE i
W 3~ 1&g mete]l Pafol fleidd AX
BR % 5% =EHLEREWRe24 25miz de
TMA & seftstdeh. 28l Wpe TMAR
A mAM TMALHE =] TMAO B¢ Srist
et

O < P

10, FEBEARTE TR

Mirocha 5 (1961)9} Fjzho] what £REE £4
IRt o8 &ERFE 1Y 25~30g, WHEEE K
10 g & ¥ifiste] homogenizero] &7 709 o &gt
100 m! F @] 20 [0 4FLEL £ 4,000 rpm o]
A SO BT Ameklel, WA 709
ol &F 100m! 5 fistel L3Bel Fikewm 15 4
HELT £ 20 44 BeOMESS LFEE STt
At ol THH HfEE T o RKastzm, AW
LERE 2 F 435 rotary evaporator 24 HLMEE
#fnstq e}, Bryant 3- (1953) ® Resnick % (1955)
o FHihel wle} Amberlite 1RA—400, H form
(100~200 mesh) {137+ (b 1. 8 emX 20 cm)ol] FREE
BT FBTE 1~2ml/min 9] Biille 2 HiFAR
#% B 150ml =4 WSt 15N sl Aelm§ 100
1~2ml/min9 Fifion Fo Wigs Al
HIRBE HHAR HHEE dxvoty RESH
glol A= 72 BHED vk ol2le Ray H49 %
HEEE M5i549 7 9ste Amberlite 1 R—120,
carbonate form(100~200 mesh) #f8zx% (¢ 1.8cm
X20 em)oll 1~2ml/min Q] Hifics F8)n £ 150
ml 24 PEPESte] MMNEE WRBEBEAS Sl IER
Sholel. Rumsey 5 (1966)9] Fikel =tub R
fMilipe) 2% MR-l W T 20md F Inske] Wiy
WAL A4 2 B0°C el A} 3USIE MA 7] vl i ol]
2494k sal=.,

ml &
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©}-8-0) L MERste  dichloromethane
25ml o} B 20 B Insle] RN R dichloromet-
hane & sl BHe] th4A] dichloromethane
Bml § msted FEHM AlvlE BES 2EEMSR
dichloromethane - =5 43te EA%ER Lox)

ol

Table 1. Instrument and operating condit-
‘ions for GLC
Instrument : Shvimazu, GC-4»Bi’T .
Detector : Thermal conductivity
detector )
Column 3m X 3mm id, stainless

steel, U tube
: Shimalite, 60-80 mesh
: DEGS 15% ,

: Initial 130°C, final 200°C

Stationary phase
Liquid phase
Column temperature

Programming rate 4°C/min

Injection temperature 240°C

Detector temperature 250°C '
Carrier gas Helium, 40 m!/min
Range 4mV ‘

Chart speed 10 min/min

Ao kAol Y G

24 BAkA7 % NiE RSP =4 methyl stear-
ate o] IR —@ite Inste] MEBSEGHE sl
—Efite 2 whEo] gas liquid chromatography(GL
Ol #ts sl cl. GLC 9] #4452 Table
13t b3 spfte PuiReadel oA stdes peak
o} TR fumEEe] osdie

BRE EE

1. —RSe a8

2w A ki
wel e wA,
oo PRBEREEHEE o
8.9mg%, 9.1mg%, AFT
£ 10.4mg%, 13.7mg?% ol A=}
o &R, KIS D AN mwsa?
TREAYe) 4Rt Table 284 3w}
KRS —RWAY Gtel &R vste] 39
e AL BME WETE FOAEOLRR D Al
Lo dte] itel B S W Foletn MopA e},

f

B MR HAB
#4 12.8%,

o|

LR

Table 2. Coatents of moistlire, crude as}{, crude lipid, total sugar, crude protein and salt

in raw, broiled-dried and three month storage samples of Mytilus coruscus and

Mytilus edulis ' (%, dry basis)

Mytilus coruscus , Mytitus edulis
Broiled  Three month . Broiled Three month
Raw dried storage : 4 Raw dried storage
Moisture {I\/I 79.2 14.0 140 82.4 12.2 12.2
I 839 10.7 10. 1 80.3 14.3 14.3
Crude ash {I‘.’f 11.3 11.2 9.7 13.2 15.5 13.6
F 13.8 11.5 10.3 10.0 14.1 12,1
Crude lipid { M 131 10.9° 9.7 13.8 10.5 10.8
F 14.6 11.8 12.3 13.0 11.2 12.8
Crude protein {M 63.5 53.1. 53.0 65.4 61.7 60.2
F 67.8 56. 8 53.9 64.8 60. 6 60.1
Total sugar { M 89 2.4 3.2 9.6 2.5 1.3
F 14.1 3.0 2.8 10.9 2.5 3.1
Salt { M 9.1 10.2 8.2 12.6
F 11.0 10.9 6.7 13.3
(M : Male F : Female)
IREARIAh TS 48 Wokdis BEESHES 2 —Estde a9

2]

Hrsy e RBa&w 2
o] XM gazvlEa

1) #RMRWES 4247 :
£ BB Al o ke

Mo & 7R MHLE WWEL 0.5g-% Aiie g 9
e el deddd, WAL B IRY 341 1
el ke Fig. 13k gre]l Hifiate BiMile

223 3 —Hooden, =@ Fig. 29 3pel 4t

IMP o) #EHEIRQ 4wl EBIGHA Bl 28 [
g R Fig. 204 Rgulsk zho] ARG
fgol IMP o} —Febal rstel, vz MIBEES
o TLC & ¢t #0 Fig. 33 3zto] ATP, ADP,
AMP 2 inosine, hypoxanthine & {H¥iiie R
fitst & —atd ok IMPiFMER d e H
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Fig. 1. (a) Identification of nucleotides and
their related compounds in raw,
broiled-dried and three month
storage samples of Mytilus coruscus
(male) compared with elution
diagram of authentics.

(b) Rechromatography for separation
of inosine(HxR) and hypoxant-
hine(Hx).

Ao Aottt WA sbA = Rf fiis} IMP 9}
—#atA] ol MiEstA Xshgivl.

2) ERET 4l B2 J AFEA ) MR
WETel 4l Weilt Mo w X shA & Table
33 rov] A4ukA] = Table 4 9 g}, 5}A]o) gl
o] Al A:RES 43 skl 44+ ATP 2 3,54
mole/g, 3.1# mole/rolvn], ADP= 1.4+ mole/g,
2.0# mole/ge]lir AMP < 3.5#mole/g, 3.31
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Fig. 2. Comparison of UV-absorption spectra
of ATP, ADP, AMP, IMP,HxR, and
Hx, dotted line indicates authentics.
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Fig. 3. Comparison of thin-layer chromatogr-

ams of nucleotides and their related
compounds in Mytilus edulis(male),
authentics(a) and samples(b).
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" Table 3. Nucleotide contents _in raw, broiled-dried and three month storage samples of

Muytilus coruscus

(# mole/g, dry basis)

Nucleotides and their Raw After drying After storage
related compounds
ATP { M 3.5 2.8 2.5
F 3.1 2.6 2.2
ADP { M 1.4 . 3.2 2.4
F 2.0 4.3 3.2
AMP { M 3.5 5.0 5.8
F 3.3 4.7 5.0
HxR { M 0.8 0.2 trace
F 0.1 0.1 trace
Hx { M 2.0 2.9 3.3
F 0.1 0.3 0.1
Table 4. Nucleotide contents in raw, broiled-dried and three month storage samples of

Muytilus edulis

(# mole/g, dry basis)

Nucleotides and their Raw After drying After storage
related compounds X
ATP { M 3.4 3.0 2.6
F 3.9 . 1.2 0.3
ADP [ M 1.1 3.4 2.5
r 1.7 5.6 4.8
AMP { M 3.7 4.0 4.4
F 3.1 5.8 6.2
HxR { M trace trace trace
F 0.2 trace trace
Hx { M trace 4.1 5.0
F 0.3 1.4 2.0

A FrA g 4RE A4 A% 4R &% ATP
7} 3.4 #mole/g, 3.9#mole/g, ADP = 1.1emole/
g, 1.7umole/golm AMP & 3.7un101e/g o] ot
inosine & &3 2, 0.2emole/g, hypoxanthine &
EA =, 0.3umole/geoz &itel Agdrh. D9
fRz v Fo] Mol i B AFHR =F £HKF
Foll= AMP g} ATPY 42 =3 ADP+= 4Ht
o] A 0w inosine, hypoxanthine o] 4ff& ]2
Aglch 22 n IMP & #HJF(1966)7F 3 whet
Zrol N=El X @gtel. w3 @ AFH =F %%
% ADP s} AMP 7 Hyingt 212 EE B XK
machn e A 4E HRE 2o+ 4
et

3) HES 2 BRERTY AR E S 9
of A igipltitito 2 nad A AL £K ADP
= 3.2emole/g, 4.3 #rmole/g, AMP &= 5.0 ~mole/g,
4.7r mole/g vl ey AFHE] Bghdd 3%
4713} erA L %4 ADP+= 3.4rmole/g, 5.6

rmole/go]®, AMP = 4.0# mole/g, 5.8#mole/g

24 94 2 1393 =¥ ADP I AMP 7} wgt
o BRI WA W Qe E A 2
EF o mmsE MR Hehe AS
(1974)-& A FhA] A % BEEH e ADP
o afiel wakehn @Ak FIFO960, 1961
o Bzl 93 A, Had 2 A5 SN
ol Slei4E ATP o] HRkEE che ARt
gte] 3] %eol4] ol % KNS 16~17°Cell  fyiX
shole o £ 20N EE@T A7 ATP & A9
@A @ ADPE AMPe| 4fis sl Siks
A ggrebn s, oA HRUEE S %
WGl n vk MRAWDE Az &
BB S TR AR 4 B0RO] & AMP b ATP
BB 3mgg o™ A
of KAWMMS & 430mg% drbn shah=h.
HRBBHES B 3ol BEh(1960)% 6
~hydroxy—purine #if{k3] 5 —monophosphate u}

A5 A

7} %3 hypoxanthine &

o ghell BNERLvha Hihdtglel. ulm nucleotide
9} L—sodiumglutamate 7} Jhfgste 24 alo] {5
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fERel Yebtel= Hashimoto(1964)9 #§&& » &
o] ¥ol MERMMHTL &1 ¥ AFLA KEH
o £k 2 F4S & Holztm Hegheh
3. galoln| el &R

1) &alpte feleohe] e #HHK : A FHA 3
9 AxapEe] fE|olrl e
Fig. 49} 3 178 ool AEsiact 2
A AT 53 W oA Fyopu] Ry
Re Table 5,6,7,8 3 ztcl, wha| sl A Fa]g &
o] obe] 1 ROl HUR-E A otow {h:hfel w & MR
A =t

chromatogram &

ool -5

* B 2

Table 5,6,7,8¢]4] 2= =
obml = E Aol W X
serine, glutamic, acid, alanine, arginine %-o]

Az 49
taurine, glycine,
= t}g-o] threonine, tyrosine, lysine, . valine o]
3, 4fte] A& 7oz histidine, leucine, met-
hionine, isoleucine o}v}, proline, phenylalanine
< EA ) Figstgct. 23 F319 34 Aol
B otrlxjire]  fEGulobvxfiRel] AT AAtHE
Xy taurine 37.99%, glycine 26.49%,

%, glutamic acid 7.324, alanine 4.79;,

serine 10.5
28 3
arginine o] 4.5% 24 ol % Gffiel of¥| :fo] #f
5 ol Ry 91.3% & AA gz, @Al dRe

STANDARD 13

n
8 paw H
010
9
005 "
€
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"

3141516 1t 18 -

50 60 0
PH 528
0.35N Na-Citrate |-

1 1 1 1
50 100 150 200
pH 3.25 02N Na-Citratesj— PH 528

02N Na-Citrate

llys 2His 3.NHs 4.Arg 5 Tau 6.Asp 7 Thr 8. Ser 9 Glu 10 Pro 11. Gly
2. Ala 13.Val 14. Met 15.1-Leu 16.Leu I7.Try 18 Phe 19. 7 20.7

Fig. 4. Chromatograms of frec amino acids of standard, raw,

storage samples of Mytilus edulis(male).

broiled-dried and three month



RS S Boklael w3 PiR

2 %= taurine 44.19, gsycine 15.494, ‘serine 12,
0%, glutamic acid 7.39;, alanine 5. 9% oElm

arginine o] 3.8% 24 94 o]F 6o ofv|»f
o] o olvlfipe] 88.5% & X7skgivl
AFYA S A4 Gfte] B obvxfpe] M4
obrl wifpel] Mgt IEFEE Bl el glol 4= taur-
ine 33.99%, glycine 27.89%, serine 9.6%, glut~
amic acid 8.6%, alanine 6.9% =2 a arginine

o] 3.0% =A A srAtA R o] F 6 ofn|
@Ol AA s HEL 89.8% = ¢ A
= taurine 37.7%, glycine 26.29%, serine 9.39;,

glutamlc acid 7.49%, alanine 5.1%, arginine 5.0

% 2A ol E 6T ofv|:fRo] 90.7% & AAsg

‘4 JEA E AFgA e Eheo e AR R
W owR| o] A5 Eaphitiifio 8 4318 5526.9mgd

°J7A‘x‘i— 6304.7mg2% =4 stxlel o7k wWern AF

w2]el] gloj A= 712 5966.3mg%, SFA-& 6342,

8mg% A A ok wAAA R 9] Sl ¥

g okt
KEET e (RBEEERE of¢l nAR-E Ak ek

aA v2A guzn dHA gAr o iR

FASA l2a il 4 (1959), Lee(1968), ZF

5 (972)%-&  kEmpe HEC we ¥ FEE

Table 5.
of Mytilus coruscus(male)

ol ol MA-elobe) B kg AR }E A S
s} geta shgdveh. MMRF(1962), Lee(1968) R 2
(1968) 5-& 7R HiThHol Lol Al & glycine, alanine
9 proline 551 3& ofv] :fiRe]l F-F7 obvl xR
KEHE AA e FFO Bohe @ERgch B
5(1968)e RaY AyokElxfids
glycine § arginine o] #%8] wrlw dtgich wpA
8 42 olel i@ Sl &= taurine, glycine, alycine,
glutamic acid 22 3 arginine o] ffjez wWroix
MAE(1965)2 @iratgon, =g WHA9THS
A8 fEol mfe ArHiste omission
s #EE e s © e taurine 3 arginine & fR:
PR okel Wbt A9 ger glycine & frst
A4 A Foksh gedtel Welyrtn stk d

F3, o

taurine,

test &

o) 2 FebA] o] fo ofm ke fRel] QLo A=
# x%F taurine, glycine, serine, glutamic acid
Y arginine o] v}-& ofukj@uc}l H5E]  Bhlol
B Stel
2) FEE 2 FEREY felekel =@y R
wiREs B 3M@A ke AFEA 4o
g opm] M %Sl chromatogram & Fig. 4 ¢ zgr}_
28 n 33 g AFER 44 R EHE R
FrRakte el obel =R At Table 56,7,8

Contents of free amino acids in raw, broiled-dried and three month storage samples

(dry basis)

Raw

After drying

After storage

Amino Acid 9 to total % to total ) / to total
mg% A N-mg % mg% A.A  N-mg% mg % N-mg %

Lys 75.8 1.4 14.5 4.3 1.1 3.0 13.6 1.3 2.6
His 58.0 1.0 15. 8 8.6 0.7 2.7 10.9 1.0 3.0
Arg 248.0 4.5 79.8 127.1 9.9 40.9 103.5 9.6 33.3
Tau 2,095.9 37.9 234.5 464.0 35.9 51.9 432.0 36.7 48.3
Thr 99.5 1.8 11.7 72.1 5.6 8.5 77.8 7.3 9.1
Ser 582. 4 10.5 77.8 89.8 7.0 12.0 66. 6 6.3 8.9
Glu 404.5 7.3 38.5 78.5 6.1 7.5 86.9 8.2 .1
Pro trace trace trace
Gly 1,458.3 26.4 272. 1 343.2 -26.6 64.0 273.2 21.7 51.0
Ala 257.5 4.7 4.5 53.6 4.2 9.8 57.1 5.4 9.0
Val 62.2 1.1 7.4 20. 1 1.6 2.8 trace
Met 30.2 0.5 2.8 4.2 0.3 0.5 trace
lle 23.0 0.5 2.5 5.1 0.4 0.6 5.5 0.5 0.6
Leu 36. 6 0.7 3.9 7.2 0.6 0.9 6.9 0.6 R
Tyr 95.0 1.7 7.3 trace 15.1 1.4 1.2
Phe trace ' trace trace

Total 5,526.9 100.0 809. 1 1,287.3 100.0 205. 3 1,062, 2 100. 0 175. 8
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Table 6. Contents of free amino acids in raw, broiled-dried and three month storage samples
of Muytilus coruscus(female)

(dry basis)

Raw After drying After storage
Amino Acid 27 to total 9% to total 9% to total
mg % A. N-mg % mg % A. N-mg 9% mg % A A N-mg 9%

Lys 110.1 1.7 21 17. 4 1.4 3.3 25,7 2.0 4.9
His 65.9 1.0 17. 8 7.1 0.6 1.9 14.9 1.2 4.0
Arg 249.6 3.8 80.3 101. 4 7.9 32.6 111.1 8.8 35.7
Tau 2,824.7 44.1 316.0 513.0 40. 2 68.4 483.1 38.1 54.0
Thr 157.5 2.4 18.5 20.7 1.7 2.7 27.8 2.2 3.3
Ser 772.8 12.0 103.2 89.4 7.0 1.9 66. 6 5.2 8.9
Glu 475.1 7.3 45.2 81.0 6.5 8.6 120.6 9.5 11.5
Pro trace trace trace
Gly 964. 6 15.4 178.0 349.2 27. 4 65. 2 306.0 23.7 57.1
Ala 376.1 5.9 50.1 58.2 4.6 10.2 88.0 6.9 13.8
Val 89.4 1.4 10.7 20.7 1.6 2.8 trace
Met 40. 3 0.5 3.8 1.5 0.1 1.5 trace
Ile 35.3 0.6 3.8 5.3 0.4 0.6 5.4 0.4 0.5
Leu 50.7 0.8 54 8.2 0.6 0.9 6.8 0.5 0.7
Tyr 92.5 1.3 7.3 trace 19.0 1.5 1.4
Phe trace trace trace

Total 6,304.7 100.0 870. 1 1,280.1 100.0 210.6 1,269.6 100.0 195.8

Table 7. Contents of free amino acids of raw, broiled-dried and three month storage samples
of Mytilus edulis(male)

(dry basis)

Raw After drying After storage
Amino Acid 9 to total 2 to total 9 to total
mg % A, N-mg 2 mg % A.A N-mg 9 mg % A A N-mg 9%

Lys 133.6 2.2 25.6 27.2 1.9 52 24.7 2.3 4.7
His 65.9 1.1 17.8 7.7 0.5 2.1 6.5 0.6, 1.8
Arg 181.3 3.0 58.3 68. 5 4.8 22.0 52.0 5.3 16.7
Tau 2,020.3 33.9 309.5 584. 1 41.2 65. 4 562. 4 53.6 63.0
Thr 118.2 2.0 13.9 67.5 4.8 8.0 69.0 6.6 8.1
Ser 571.6 9.6 76. 4 72.1 5.2 9.6 59.6 5.5 8.0
Glu 510.9 8.6 48.6 120.2 8.5 11. 4 72.6 7.2 6.7
Pro trace trace trace
Gly 1,659.1 27.8 240.6 300.7 21.3 56.1 187.1 17.5 34.9
Ala 410.7 6.9 64.6 107.3 7.5 16.9 55.8 1.4 8.8
Val 68.4 1.1 8.2 25,4 1.8 3.0 trace
Met 51.8 0.9 4.9 10.5 0.7 1.0 trace
Ile 35.9 0.6 3.8 7.6 0.5 0.8 trace
Leu 54.9 0.9 6.4 17.7 1.3 1.9 trace
Tyr 85.7 1.4 6.6 trace trace
Phe trace trace trace

Total 5,966.3 100.0 885.4 1,416.5 100.0 203.2 1,089.6 100.0 152.7
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Table 8. Contents of free amino acids in raw, broiled-dried and three month storage samples
of Mytilus edulis(female)

(dry basis)

Raw After drying After storage
Amino Acid % to total 9% to total % to total
mg% A N-mg % mg % A N-mg % mg% AA N-mgy

Lys 76.2 1.2 14.6 18.9 1.9 3.6 23.4 2.1 4.5
His 66.2 1.0 17.9 8.7 0.6 2.4 6.9 0.6 1.7
Arg 311.9 5.0 100. 3 84.2 5.9 27.1 74.0 6.6 23.8
Tau 2,390.5 37.7 267.5 549.6 38.9 61.5 420. 4 44.1 54.9
Thr 113.2 1.9 13.3 83.2 59 9.8 80.6 7.2 9.5
Ser 593.2 9.3 79.3 99.9 7.1 13.3 72.1 6.5 9.6
Glu 471.5 7.4 44,9 98.6 7.0 9.4 78.1 7.0 7.4
Pro trace trace . trace
Gly 1,664.9 26.2 310.7 316.5 22.6 59.1 227.4 20. 4 42.4
Ala 316.9 5.1 49.8 78.9 5.7 12. 4 50.7 4.5 8.0
Val 55.0 0.8 6.5 25.0 1.8 3.0 trace
Met 40. 3 0.6 3.8 8.6 0.6 0.8 trace
Ile 37.6 0.5 4.0 12,1 0.9 1.3 4.1 0.4 0.4
Leu 56.0 1.0 6.0 17.4 1.2 1.9 6.8 0.6 0.7
Tyr 118.2 1.9 12.6 14.3 1.0 1.1 trace
Phe 3L2 0.4 2.1 trace trace

Total 6,342.8 100.0 933.3 1,415.9 100.0 206.7 1,114.5 100.0 162.9

2 olul e Bt MR wipAALEto = 5526.9mgd, o
AL 6304.7mg% o) A %4 1287.3mg%, 1280. 1 mg

% 2 Folgel MkHL

= AFYA A5
FRfafio) 5965.3mg9%, SrA & 6342.8mg% G A
1415.9 mg% 2

o) kit &

R%5-(1967)2

&% 1416.5mg %,
Fo] o] BAEL £EK 76.3%, 71.7%

HH/ 76.7%,
SR ERB T APolEn

79.79

ol

olglet. H

AgzA KARHLS F=lote =R

Zo} & glycine, alanine, taurine o] #3]

i3l u+

6.0 2 glutamic acid,arginine & [i#Egy wWels #§

eV

AL KV 3 3MA

Fell v Ml =& BRE Zotk

ine, glycine, serine, glutamic acid, alanine %9

rfitel vk sket
i RE3els
acid, alanine o] 4fte] T2 ®

proz v Fol mol sl M

Al vl

4. Belaine,

1) Betaine

o ik

9 80 AFEA g
betaine 2352 A4ht&

R 2

Kzl

F4E

a1

xhEl R A Sk K
taurine, glycine, serine, glutamic
2ot ohje =z mok
% Aol

2l of v 2

taur-

) of

TMAO 9 TMAS| &4t

3R etk
Table 9,101 4 2 wpst

o] FEel 2t ARt R ¥z dAT BHE
ol & &#tel S8 Az BEHRG FESE A
e 79 Agis 23999 AS 4L giphity
o 2 betaine ERHL £HBS 273.9mg% A=,
HEgGds 152.9mg% dom ¢ae 4REds
271.9mg2, KGNl 159.0mg% ek, A F23
AL &M= 216.5med, HHEHAE 1123
mgl, AFEA A& Akl & 240.9mg%, &
el s 12l 1me2 & RESETY &ftcl 953
AAel @A g AFEA] =T 6 G2 Fl9
GHAERE Zob % 4 ddn, W2 AFLIn
o} ek7F Arfto]l & Mol AEGIMe betaine
o} 476 8 Buklo) d) o] Konosu 9 Maeda(1961)
= AW o 24rFo = glycine-betaine R}
23.0%, -Felole] X MRRE M 65.9%, TMAO %

8 TMA g3%7 0.2% =282 ghmy]olgdizl 1.3

%24 glycine-betaine& 24 o 24y WHEZ: Y
4 59 svetn #éseigder. Konosu 9F Kasai
(Q961)= 4 flel AZEMHol =l 3te] betaine 4LL-&
et AT 2ol SAMBIARE ST med%, el
ol = 821 mg%, ofilell= 808mg%, =Elm A4
A 640mgd 24 L& REAKNW vt sl g
ol #4750l etz $MiFstglcl. betaine o 4:4

o) o) sbo] Bilinski(1961)+ w4199 74 choline
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C oo} AEmTO) Ttz ImEralth Abe ¢ Kaneda
(1975) = sglv] @ F9 betaine -2 H¥iste] ol
Aol A Mgl 134 mgds, Pikle] 638mg% o)z,
4 vl = PABREE 134mgd5, HIEel 295 mg 9= A
afte] Aers] Erla dt¢ ox,Konosusl Hayashi
Qe7S)E 7HS BARTT 2 M B o stel
- glycine-betaine ¥ A-alanine-betaine & 3 #
B pB-alanine-betaine o) 3] 2o = 136 mg%, 7}
glulell & 96mgd, krille)] & a4 o
3 E, A%, A%, 234, B, 244 Sl
= B—alanme—betaine% Efest A o orelm #kglel.
2] 2 glycine~-betaine o] # o= 688mg%5, v
Aol = 7ref vl ol = Aol =
805 mg2;, ©]gtell= 727 mgl;, e ojel= 733mgly,
‘Fold & 1434 mg9, krill ol &= 365mg%;, BA
Sl = 539mgl A Fole] A o] Agslm
slels sk e, glycine-betaineo] B-alanine-
betaine ®.o} KEE Rl Ho] Hisle] Az 2 &
WE 959 wgeln stgleh,
=3k WILOTDE  JIRERIE 8 o] iRl
ol 2% el b A sta TMAO 43 o
glycine-betaine G# & 4% 80~95% & A3t
o=y ol Fo] Elsez] TEL T4& T 2
olgtx shqlch. Hfzkst iiHE(1956)+= betaine £ 4]
Qg duke 7R HReletz stArt. Table 9 2

28 mg9y

364 mg9;, 211 mgs,

10 °“)'] iﬁ ‘a‘i] n_] A %c:}'i} iu uuf] °-q!iﬁ?§’_
#E folvx MAK oz flde g2 A

Table 9. Conlents in nitrogenous compounds of the extract in raw,
month storage samples of Mfytilus coruscus

F g R

01 betaineZgiio) 2, betaine & =]
AN RN AA S i e e
v =23 o] ®A g A FHs
A #ed @ ZAoletn HolArw}.
2) TMAO ¥ TMA9 £
TMAO ¥ TMA 9 41 ##{t= Fig. 5614 =
Eubet o] ©A 9 AFA =5 MR 4E F
qE ARERs e, 4Rz AL meldiHh
TMA ZHEe @39 2% +34 & &H NS Rk
o= 0.9mgl% Al Aol ik % L.8mgh 2 &
AL Lémg oA 2.2mglh 2 A4 Kmsgdz
AFdAe] FR4L ERBAFT 0.7m% 4d 2o
1.2% 2, A& Ldmg% oA 1.9% = 7k Bymst
Ark. ¥ TMAOEH:E ¥A9 A% +4L &
REE 4.2mg% Anl Fo] 2.6mg% = FAL 4.5
mgls A 2.8mgl B WAHHARL AFEA] FRAL
3.9mg% ol 2.7Tmg% 2 hAL 4.0mg% A
1.9mgg% 2 WHHAek ol o) TMAOS M
ot TMA S Hiine A= Hsa gen o+
KE5-(1968) 9] AKPEH) #rak T TMAO< Bk
2o EahE(1976)9] AR T TMAO 9
BAESANAE 2L firre] dddst
KEEG Yol 9lol4] TMAO, TMA 9 475 R B4k
of Ut W wel EH51935)9 ikl W
KEDHBATe TMAO ¥ TMA 9 &ie @
of wet vtEm, —f@e FEMe] Ba & o
Aole] weol &A1=l A=tz et Dyer(1952)

A
o1 %: & F7 o

Kigmel bl

broiled-dried and three
(dry basis)

Com nt Raw After drying After storage
ompone mg 9% % to Ex-N Tmg % 9% to Ex-N mg % % to Ex-N
Extract(Ex)-N { M 1,895.4 577.0 559.0
F 1,921.1 485.6 460. 6
Free amino { M 809. 1 42.6 205.3 35.5 175.8 31.4
acid-N I 870. 1 45. 3 216.0 44. 4 195. 8 42.5
Ammonia-N { M 34.6 1.8 27.8 4.8 25.7 4.5
F 35.2 1.8 27.6 5.6 25.9 5.6
TMAO-N { M 4.2 0.2 2.6 0.4 2.4 0.4
F 4.8 0.2 2.8 0.5 2.5 0.5
TMA-N { M 0.9 0.04 1.8 0.3 1.7 0.3
F 1.6 0.08 2.2 0.4 2.2 0.5
Betaine-N { M 273.9 ‘14. 4 152. 9 26.4 150. 8 26.9
F 271.9 14.1 159.0 32.7 156. 5 33.9
M 59.1 67. 4 63.5
Recovered-N | 614 83.6 83.0
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Table 10. Contents is nitrogenous compounds of the extract in raw, broiled-dried and three

month storage samples of Mylilug edulis (dry basis)
c Raw After drying __ After storage
omponent g % 9% to Ex-N mg % 9% to Ex-N mg % 9 to Ex-N
Extract(Ex)-N (M 1,861.1 514.1 . .426.9
{ F 1,758.9 : 429. 4 ) 378.3
Free amino M 885. 4 47.5 203. 2 39.5 152.7 35.7
acid-N { F 933.3 53.0 206.7 48.1 . 162.9 43.0
Ammonia-N M 21.4 1.5 32.7 6.4 23.4 54
{ F 33.1 1.9 32,7 8.5 24.7 6.5
TMAO-N M 3.9 0.2 2.7 0.5 2.7 0.6
{F 4.0 0.2 1.9 0.5 1.7 0.3
TMA-N M 0.7 0.03 1.2 0.2 1.5 0.3
{ Ia 1.4 0.07 1.9 0.4 1.7 0.4
Betaine-N M 216.5 11.6 112.3 21.8 109. 4 25.6
{ F 240.9 13.6 121.1 31.5 120.1 31.7
67.6
Recovered-N  {} o7 o7 O
2 2~5% S BEAANE &Hd 93 4RY
as ' RHE Bx Hkade Jd 4FHA Fecin @
T ] T™MAO-N ssteleh, FUEQI75E BAE MUK 180 pmel
o 2T 5 TMAO 4fte Mistel AMSE Kbty Hhs
9 33 Aded ALY, HER 178 TMAO&Rte
o o TMAO %o 2 HEGE 9~488me%, A
x 29 & T~307 mg%, PIBRE 6~73mgd% ol 9w, AN
G 20F o Yuu 4uERE 43, Fkd 48 8} 4
e T a9, F—@fel A= TAMO &41tS SIS, Wil
® or IBES o2 Asichm e =Y MEEM
E osf- 23 % Qo1& TAMO &fto] 433 wol ¥y
£ o 16mg2% 9 &v] FEHY 28 Qo4& TMAO &
k257 e As gsichn MEHse,
2 =
S % @ =3 FMA975)E =H R 22 fle) o she] TAMO
S LS PSR TAMORaA Ml & O~
Lo X 50.2mgl2, RIB W HiEBolE 0~15.3me%, PIi¥
os | i

male fehcle male female
Mytilus  coruscus  Mytlus edulls

0 Raw 0 BROILED-—DRIED
&2 THREE MONTH STORAGE

Fig. 5. Contents of TMAO-N and TMA-N

in raw, broiled-dried and three month
storage samples of Mytilus coruscus and
Mytilus edulis.
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& W AN BBl b vkol IEMNt Ao

ol = 0~2.3mg% 2A =2 &fte] Az TMA SR
& ¥ et clae e w etk @rlm
#gek. TAMO = #A% =98 710 HHE=24
KERHE BRIkl —fez ¢ =k /MR
(1969) = A %59 sloll #ilhphez HdIycta 3
9z, Lee(1968): o Aoligmiaa #nkst TAMO
7t 27 g Aelatn WEsdch K T R
2 R9 A 3 AedA B $ds TMAOY
4it-& 2 A gk betaine 2} ©]-to] o]59 slol il
Moz ol AL ¥ Aolekm 4 7=l

TR SUEBIR TS o 245 e [k
& Table 9 9 1064 Bzulg} zko] thae A4
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omatogram 9] pattern & w3k . EIHATERRA
sX¥ 9] retention time o] —FEt= peak & F—4y
B2 FsEstq e pyruvie acid, lactic acid, oxalic
acid, fumaric acid, succinic acid, malic acid %
6 TS HHMel AE=givt. 282 chromatogram
Lo peak 9 3 peak 109 JR4& FiEstA Z3tgleh
Ak SRS &RE, HERE, WA R
¥ 2 e EEe] gas chromatogram & flmetwd
Fig. 6= e}, 4w g A5 589 £
BT RS 442 Table 11,12 8 e},
Figv: ARBme 4ftc @& Me= =24

D ERF 9 FMpiann succinic acid, lactic acid, malic acid, fumaric
o2l 9 A Fubx]e] AFHUEYE B GLC chr- acid, pyruvic acid, oxalic acid o]® P:jldl =&
I I
3 STANDARD 6 AFTER DRYING
2 6 '
5 2 ; ,
[ 8 5 8 ‘
4
7 i3 0 79
I | | 1 I 1 1 1 J . | | T R I 1 1 ! ! | I I S | 1 1
” |
6 RAW AFTER STORAGE
6
2 8 : 8
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| Pyruvic acid 2. Lactic acid 3. Oxalic acid 4.Malonic acid 5.Fumaric acid

6. Succinic acid 7. Malic acid
9. ? 0. ?

8. Methyl stearate {internal standard)

Fig. 6. Gas liquid chromatograms of methyl esters of standard nonvolatile organic acid mixture and
nonvolatile organic acids in raw, broiled-dried and three month storage samples of Mytilus

edulis(male).
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Table 11. Contents of nonvolatile organic acids in raw, broiled-dried and three month storage

samples of Mytilus coruscus

(dry basis)

: : Raw After drying After storage
Organic acid (mg%) (mg9) (mg%)
Pyruvic acid { M 7.0 6.5 3.3

F 9.4 6.9 2.5

Lactic acid { M 146.0 71.9 70.3
F 165.0 86.8 83.6

Oxalic acid {M 3.5 2.2 2.2
F 4.5 4.1 3.3

Fumaric acid [ M 40.3 25.7 23.9
F 38.9 26.6 26.8

Succinic acid M 407.5 185. 2 180.3
{ ¥ 442.9 199. 3 179.3

Matlic acid [ M 101.8 34.0 29.3
F 108. 8 39.8 37.7

Table 12. Contents of nonvolatile organic acids in raw, broiled-dried and three month storage

samples of Mytilus edulis

(dry basis)

: . Raw After dryin After storage
Organic acid mg%) (mg%h) g (g%
Pyruvic acid {M 12.9 5.% ?1(8)
F 15.8 4. ‘ .

Lactic acid M 120.0 67.3 66.1

{ F 98.5 © 68.6 59.6

Oxalic acid {M ;g 2.8 ?g
F . 1.9 .

Fumaric acid { M .Z‘Z 2 :';’7. 9 gg g
F . 1.8 .

Succinic acid M 326.5 190. 2 188.8

{ F 358.7 185. 6 166. 8

Malic acid M 99.7 40.2 37.2

{ F 92.7 36.1 36.0

ZRE A9 Fo} 4 Addclh w9 A% Table HRAt = v-gez 4ffel we AL malic acid,

114 Hi=uts} o] ot =T succinic acide}
lactic acid ] 4 fito] 43] Botow, HipRkoer
ol N & 442.9mg%
24 4R Aol ok} & Holw lactic acid &
G300 146.0mg%, AL 165.0mg% 2 =4 o
e 4ftel <7t ol z vlgod Adte] B
72 & malic acid. fumaric acidglm o+ ER:
A9 gglon, oxalic acid ¢} pyruvic acid & o+
25 &kl Agel

AFetH e AL E o= 9 o] succinic acid 7}
74 vhol Wit & oblo] 358.7mgl, 4-#lo]
326.5mg% 2 kAL Gl %2 L weld,
lactic acid = =# o] 120.0mg%, <xo] 98.5mg?;
24 38 4ftel 47t wsbeb ol #hab-2 Bl
8 okt it Ao e Mk

A & succinic acid 407.5mg%,

fumaric acid g.o, o] & 944 <49 ERe A
o} A4z oxalic acid, pyruvic acid+ ¢+ =F
Aftel A=l EE966)) o3 o el A 53]
Aol B fMES succinic acid 79.80 mg% 2
lactic acid 26.0mg% o]® Fo]l= succinic acid &
59. 10 mg9;, lactic acid &= 52.29 mg9% o) el n {|ik

-3tglt). o) e}Ake) succinic acid & lactic acid = F

R A& Az ol HEY &k £
FAE & Zoelzta shgrl. =3 ZERA6DHE v}
ekl BigReel FE BLE HEY d 3 propi-
onic acid, acetic acid, a-ketoglutaric acid, citric
acid o] 4H¢ A9 M{L7 A succinic acid 9
fumaric acid & BES Fale] BEEs Hely g
b S Belle BAUeln ddvr. Blek B
(1968)= upxjebg 5°CellA] 5 QM Rrkeskgl g 9
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% succinic acid, fumaric acid, lactic acid, acetic
acid, oxalic acid ¥ malic acid = ®msit &
Higme Bbrl delx stdel mBlE (1967
]2, A zlFAA fumaric acid, succinic acd,
lactic acid, malic acid 5& Eilsgd=d o]% &
succinic acid ¢ 4 fto] $skclam &g},

A Rl lelAE 6FS REMBHEAEEBR S
succinic acid, actic acid =2 3 malic acid 9 &
itez vl Fo] o} o] & Aj{fifRel Ao A FFA
9 Bl 2 T4E % Aolekx HeEd et

2) s 2 IrEE T TREwEneg AR

w3 | AR Ked 2 rREE S FHt
BMETEER 4i2 Table 11 B 129} e}, FdE
o o BT BRES AERRAES £ Kt

.

= B &

o 458 Axn ST FGE Mae T R
b gdslet. S oA @ AFGA Y TR 59
succinic acid o} lactic acid 9] 4fte £WE «@
aftic} #4091 AL ol gi=k ol ARL iR
& 8 ole] =, betaine s A4l wpAslA 2 #H
A, B, BEIR 5 W9 el 4 KRl
gta 4zl

A ME RS A7 o33 2 A5
9o} A & succinic acid,
fumaric acid §& ol & KA ool MW T4

& @l ek

6. BRERE

oA W AR S R 3MA HRRE
e AR #RE Table 13614 xiwlbel e}

Kz el

lactic acid, malic acid,

Tahle 13. The results of the organoleptic test of broiled-dried and three month storage
samples of Mytilus coruscus and Mytilus edulisg

Myjzilus coruscus

Broiled-dried

Stored for three
months

“Broiled-dried

Mytilus edulis

Stored for three
months

Color
Odor
Texture

Commercial
quality

mMEWR mEWR

yellowish orange
light red

smoky

smoky

good

good

excellent
excellent

yellowish brown
dark red
slightly smoky
slightly smoky
good

good

good

good

yellowish orange

yellowish brown

light red dark red
smoky slightly smoky
smoky slightly smoky
good good

good good

good good

good good

Table 14, A summary of taste compounds in several

shellfishes reported and investigated

Free amino acid

Nonvolatile
organic acid

Nucleotieds

Reference

Tapes philippinarum

Metretex lusoria

Patinopecten yessoensis

Spisula sachalinensis

Nordotis discus
Crassostrea gigas

© Mytilus coruscus

Mytilus edulis

Arg, Tau, Glu,
Gly
Arg, Gly, Ala

Arg, Gly, Tau
Tau, Ala, Gly,
Arg, Glu
Tau, Arg
Tau, Glu, Ala

Tau, Gly, Ser,
Glu, Ala, Arg

Tau, Gly, Ser,
Glu, Ala, Arg

Succinic acid,
Malic acid

Succinic acid,
Lactic acid

Succinic acid,
Malic acid

Succinic acid,
Lactic acid
Suecinic acid,
Laetic aci,
Mutic acid
Succinie acid,
Lactic acid,
Malic acid

ADP, AMP

ADP,
ADP,
ADP,

ADP,

ADP,

AMP
AMP
AMP

AMP

AMP

Osada(1966), Oishi(1968)
Takagi et al. (1970)
Osada(1966), Takagi et
al(1970)

Osada(1966), Oishi(1968)
Takagi et al. (1970)
Oishi(1968), Takagi et al,
(1970) )
Oishi(1968), Takagi et al,
(1970)

Osada(1966), Takagi et al,
(1970)
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pme A2z 44s BN 4 doH, 43
< BRmola 4R L Lol glvy, Rl =
W TRE AR A8 MARSE ®etgdeh £
e gl A ue @R F5teH 3|
A gt migstddch - ;

w2l o Aee] B Bimod w93 me
FiRE ol &3 MR 48 TS HERRstd 2
® Table 14 9 o] £ff HE Heolul i3
Afte]l @7 & taurine, arginine, glycine, glut-
amic acid, alanine % 5#i9 o= & & F
dm B39 AFGoliz o] 5] o}l Hel
serine 9] & &tol Bateh FMBHEFBERS X1 &
i H¥e =% succinic acid 8 4#o] #4 w3t
a, = vhgo] malic acid == lactic acid g¥}. =2
2 & nucleotide & ADP 9} AMP 7 &4fte] =%
BEokel ol d fERE w]Fol Bel B H AFg
A kEGe BEI BRumpezde glycine,
arginine, serine, alanine, threonine,
acid 3-9] olw) w23 betaine, TMAO z® w %
FRRNBs R ADP, AMP ¥ succinic acid, lactic
acid, malic acid, fumaric acid &} & 7{“@@0
o]a} fie 4+t

glutamic

HEE 2

o] o} AFta] LG BEWmas wils] d
Tt ol &% nﬁ" I3 fER Il et K&
<+ Mihed %?‘“ STHAN rRstd& Ay #m
WBHHE, 2ol B TMAO, betaine 2 #i
B 4fts sftstgvh

@A g AFR R MRMRHIE N
of Wg T %ERE 19 n ADP ¢} AMP o 4fite)
wgher #M, KET % ARl * Hindtd
EH ol ¥ Bl WY Zewthst RES gRy
Srfiel]l FEREE Aoleln Relawl,

B 2 AFSA HEBSTY o xRET 4

fto] =2 Jie taurine, glycine, serine, glutamic
acid, alanine, arginine, threonine, tyrosine,
valine o] gl 51 440 w2 A& histidine, leucine,
methionine, isoleucine ¢]§ 2w, proline. phen-
ylanine & &7 2ol Fifgstglel, Aol @& ofw)
X fipe] B4 obvl el A M-S X taurine,
glycine, serine, glutamic acid, alanine, arginine

S 69 obw xfRel M-fv]obe] a4kl 88.5~91.3
% 2= 3tglel.

o) AHEHEF HEobrl Kol AAFE HEE R
= ‘J'l SRNL 42.6%, YA 45.3%, AFHA
GFRL 47.5%, dRL 53.0% o] A+t

R METE $ 48 olr =R ARl =
o 3 &REe] worsl taurine, glycine,
glutamic acid, alanine, arginine$- o] & 69
olv| M9l Aftel oA Eoch EER UHETET
g2l obrl e 29 kRS KpRKEHRez ¥y
2 gaie] 76.7%, Aol 79.7% a2 A S
a70] 76.3%, 4ol 77.7% ck. betaine ® &
RERoE KWL T &Rte] wrakedl fikRe
mHitEEe 2 9 4R L 44.2%, ¢ L 41.5%,
A FdE] AL 48.1%, ¢RAL 49.7% 9= TMA

gt}

serine,

= WRE 972 fmeke K TMAO & mdste
fAF1el A ek, 1
FEBE oo AFA fR & =T suce-

)’EL t}-2-0] lactic acid, malic

inic acid 7} 713
acid, fumaric acid 9 fifiol =,
uvic acid &= 4-fite] 74 sieh. EERAN
of HWFAE 44 grftel &gk

gl AFe FwRe BmmsezdE gly-
cine, serine, alanine, glutamic acid, arginine £
28 f2]elv =B, betaine, TMAO, R
P2 A= ADP, AMP =:l3: succinic acid,
lactic acid, malic acid, fumaric acid 5-¢] A7{kK2
olzhe BT 44 zEla ¥X 2 AFHAe

Sl BrRad & & #&7F Asdeh

oxalic acid ¢} pyr-
B AR

W &

KFOICE BRIFSH A BNAREXS FEHM, @
Ry, A GBd,  BLRIE FEEE &Il
Etedvel, 282 obelxi®, ATl st
F BUBREGED BT BHAZIBE, A4 F it
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Abe, S. and°T. Xaneda (1975)

effect of marine products on cholesterol

: Studies on the

metahois min rats-X. Isolation of #-Homo-~

betaine from oyster and betaine contents
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