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The nitrogenous compounds and minerals in the raw and cooked meat of cockle shell
were analyzed, and compared with those of cooked meat extracts. In abundant free amino
acids, the content of glutamic acid was 129mg% in raw meet, 105mg% in cooked meat,
28mg% in cooked meet extracts, aspartic acid, glycine, arginine, lysine, leucine, and alanine
in order. The major components were lysine, arginine and leucine, and the minor
components of essential amino acids were proline, tyrosine, serine and cystine.

Some of ATP, ADP, AMP, inosine and hypoxanthine were identified in raw and cooked
meat, but IMP and inosine were not detected in cooked meat extracts. A slight drop in
content of ATP was showed in cooked meat and those had a higher content in inosine
and hypoxanthine compared with raw meat. TMA, TMAO and betaine were also checked
in all meat products and TMA slightly increased during cooking. Minerals in cooked cockle
shell products were phosphorous, potassium, calcium and zinc. The content of phosphorous
showed the highest value(16mg% in raw, 185mg% in cooked meat, and 25mg% in

extracts).
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Adozx Z¥L uBondapak Cis(30cm 3.9mm)2
AR o, o]F4e 004M KHPO.S 0.06M
K:HPO,Y EHH-& Iml/mine] FFo2 QYT
UV 254mmoll A &8 3t

Trimethylamine oxide(TMAQ), Trimethylamine
(TMA) % betaine] ™2t
1. AMEXN

F 509789 wid wet vtgA R 102 A
B3l 20% trichloroacetic acid 40miE 7}3td ho-
mogenizer2A4 1587 ¥t &3 3, A 10%
trichloroacetic acid&% 40mlE 713t 22 Wy
2 FE 3 EZH 100mI2 39 gAE
sl on, AEAS 8oml Hsdte] B 7ZAu7ld ¥
£ 2ol etherZA] trichloroacetic acidE A A
3 5 AYEHea BE2A 5mlE 8 NEFE
Aoz BHUY. 1 F 20mlE& 3 betaine HFE
AR E 393, UHA smie oA B2 25mi=
3o TMAO ¥ TMA B%%& A&2 3tth

2. TMAO % TMAZQ| Mzt

Hashimoto$®} Okaichi(1957)¢] ®¥ ol w&} tube
3 a7 sl AEFEY 5ml, 54 formalin 1
ml, toluene 10ml, 5% K,CO: 8% 3miE 713t 2
F3A ES S NaS0s 05z = HolT® AP
ol toluenex Wt A 4212 H, toluened 5miE
Al g AEFel H3n 371 0.02% picric
acid 5mi2} 5% trichloroacetic acid 10m/S 25mi %
$Z 230 H3laL, 10% TiCLEY 05miE 713}
o 2A1ZHEQH BRI the ¥E3F KNO; &Y 3~44
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3l

£t o mo

3. Betaine

Konosu$} Kasai(1961) <] %ol wel Dowex 50
WX12(H" form) FAZH(09X59m) ol AN&F&
A 10ml IN HCIE &8& Zo 10ml/25
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At 2 FolA 5ml 73] ammonium reineckate-&
A 5miE AUbsl & e F WFAAA FEA
7 g F2A 59 glass filter2 I3}
glass filterol B} U= betaine reineckateE 70%
acetone® A0 8 o] 5mIE A 525nmN A F
BT g ZA3}I FFE betaineS A HAHFHS &
At Attt

2429 24

Alge zAv ¢AEAY(LEITH, 1986)
o2 vk & AlE 30gS 250m! kjeldahl ﬂaskoﬂ
Wil A3 HNO; 30miE B0l 24A 7 WX & 2
A9 NO, #A o] Fasduj7=] 7tgate] F2 g
7t =18 H,S04 3mlE 78] do] g2 SHOE H
A 7} -& FA o) Al HNO; 2mi¥ 78t A
7tgA B3 dozg ras}‘a 70% HCIO, 1miE
7hal o] Aol A 1 o2 HY &7t ¢48
d RAem Bo oA 1,g§_
) AAHoz 100ml§. [

F4E v

2 FALN2PE ¢ 7Y Ha

gdeoz siglor FAFEAE B

fPgoz
HENT AE 9 F9 P2 molybdenum blue
method®l]l &8 v YA FEH I , Na, Ca, Fe, Mg,
Mn, Cu, Zn& Horiwitz(1977) 2 Underwood(1977)
o $ig %‘-z—%}‘ﬂ‘:} Z, ANBEY 30mE 100
ml] mass flaskell €3 BTB A ¢k 292-L 713
g Hao] Au7tA NHOH(1: D& 533
2, oldl (NH).S0, 349 40ml, 1% ammonim
pyrrolidine dithiocarbonate(A.P.D.C) 2mI& 7}3] &
F3ted FET HXFT F methyl isobutyl ketone
(MIBK) 20m! 7}3 24+ 84& F&34d
MIBKZ < #2359 &9& AAsL IAFES
05N HNO;Z 7he38tiA =xof AFS 20mi= 3t
Table 13 & FZ A atomic absorption spect-
rophotometer(Baird Alpha )2 =3 Hew, ¥
ANPedse e Yoz EFJLE ZAH3QC.
a3 99 2 ©E F49 AF LA g
AFAANA di9 FFS &G

Table 1. Operating conditions for analysis of minerals by atomic absorption spectrophotometry
Ttems Minerals
Ca Mg Na K Fe Zn Cu Mn

Instrument(Baird Alpha 4) ‘
Wave length(nm) 4227 2852 589.0 7665 2483 2138 3248 2795
Discharge current(mA) working 10 10 10 15 15 10 10 10

maximum 20 20 15 20 20 20 20 20
Air flow rate{l/min) 2
Acetylene flow rate(l/min) 5
Burner height(mm) 20° 20 20 20 20 20 20 20
Air pressure(kg/m?) 42 42 4.2 42 4.2 42 4.2

Zm o o

M=7He| Relotol= ot EE

1. M1 =9 RElomM =Y

MEA AT A5 2 A5AFY d2=8F
FElotu) it} 2L Table 290 WrER A A
%2 glutamic acid7} 129.6mg% 24 ko] 717
wWets, thSo] aspartic acid(90.9mg%), glycine
(73.8mg% ), arginine(70.4mg% ), lysine(66.9mg%),
leucine(63.5mg %), & alanine(50.6mg%)9] +«oZ
histidine, cystine 2 tryptophan®] ¥3F<& AU}
T3, ghFo]l B ofuite] F e ofmmitd

W gEul=  glutamic acid?} 14.6%, aspartic
acid?} 10.3%, glycine 8.3%, arginine®] 7.9%, ly-
sine®) 7.6%, leucine®} 7.2% 2 alanine®] 5.7% 2
A o]5 7% olmito]l F ] ofni=qte] 616%
& AA s

A48 & glutamic acid”} 105.2mg % 24 748 &
tar, o) aspartic acid(87.1mg%), glycine(60.1
mg%), arginine(60.0mg% ), leucine(59.9mg%), ly-
sine(56.9mg %) H alanine(42.6mg%)9 £2.F hi-
stidine, cystine % tryptophan® ¥FS UL, &
o] B& ojulxite] FfE] opvjmite] R F
8= glutamic acid7}t 14.0%, aspartic acid’} 11.6
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%, glycine©l 8.0%, arginine®] 8.0%, leucine®} 8.0
%, lysine®l 76%, alanine¢] 5.7% 24 53 ¢}
F7A R o] 7% oluli=to] Ff/E olriile]
629% & A AT, A=l mat ffoluet
o] Hl&-& o3t WkAI olmi it 2O Aol
A

ol & ZAIAE o(1959)7F 3FHFA W,
g 4 sjeinle] fEotuxite EAE A7
glutamic acid®] o] 7H¢ WAL, glycine, ala-
nine ¥ arginine®] F¥-& AA ks B I
5(1985)¢] )z A5l glutamic acid?t A o}
ool W) 141% 2 FFol N BRTE @
By 8lmA dx3gck 2 A5 J2E
(Konosu et al, 1961 °) & taurined) o] 73
W3 arginine® glycine® ¥ Bos Rue
Konosu £(1965)°] ulA|&g] f-lotveit Folle
taurine, glycine, alanine, glutamic acid 3 arginine
9] o] By B, 8L F T(1978)° &
8} AFFR Y fElotv]it2 FE taurine, gl
ycine, serine, glutamic acid, alanine ¥ arginine 5
olglxl g Hig} vimate]l ARG AFE BTt
ayu, Mz e taurineo] AR Ftew
o] AL o} F 9 taurineFF At Y 3
do) &, dEFE, Hol9 T/ ¢ & A=
w2l HEHTG 3 Bug #HHo] Y& A=
A YN (Endo et al., 1962; Sakaguchi et al., 1965).

38, Komata(1964)= A9 2o Bg 4
T A wto] PAQ] ofn|=4tE glycine, alanine,
glutamic acid 2 methionineo] 8t B 3§ v} gl
o, £3], glycine, alanine @%of #EL Yx
glutamic acid® inosinic acid® guanylic acid#£]
Fedgoz g G sk org e
B2(3 %,1985)9 55§ Told #ddte ol
a] = Ah2 glycine, alanine, taurine, arginine ¥ as-
partic acidebe RA# #AAo} B Az A8
Aol FFo] B glutamic acid, glycine %
alanineo] AMZ7e} @tz Fojd 25 BT A
oz FRdE}

2. AxWUZe| Fajotn|mite] =M

Table 2914 Mg Mz, 45955 FFol
=2 {8 olux=io 2 A glutamic acid7} A9
129.6mg% 24 A& AFo= 281mg% 7t &5
£%80] 21.7%°]3, glycineY 14.7mg%, aspartic
acide 14.2mg%, arginne2 14.0mg%, lysine< 135
mg%, alanineS 10.5mg%, leucine 9.3mg% =4
£% 8L glycine®l 19.9%, aspartic acid 15.6%, ar-

ginine®] 19.9%, lysineS 20.2%, alanine®] 20.8%,
leucine®] 14.6%°]Ach. Z1E)a ko] AL f{¢
olm = 4to 2= tryptophan©] 1.0mg%, cystine©}
10mg% 2A £2& &L tryptophan©]| 11.6%, cystine
o] 7.3% 0]t}

Nz Axd F F £&58 M & 78
obu) e 42 glutamic acidolZ £&&o) 71 ¥
A2 cystine ® glutamic acide FE4J°)3 cys-
tine G584 opviitolr] WjEog Mztdr,
=, 459 frelotoeal FFol 8565mg% A
AsdFo= 154.7mg% 7t &= AAHA &
£82 181234t AFAFe] FAo v F
Q4otn| =42l lysine, arginine 2 leucine®] ¥f
£0] 93 methionine, histidine 2 tryptophan®]
FH-go] Exrh
olg} e A= FH F5(1988)0l 2, T, A
FEFEEY oprxAR4S BMF F3 9
4 glutamic acid7} 713 ®ol i o givn
Buste] Aze AFH dxtdct. a8, £
32 threonine®) &3Fo] 714 B, AL arginine
9] FaFol 74 Boii Huste] AzME L3
A @ked olHL ofFd wet fFelotr =ity
U FAYgo] 27 g&oletn FHE 8t
th 23 T 5(1986)2 Aol AsAFFT FAo}
x4t 5 Harolu) k& valine, leucine, lysine ¥
arginine®] Bol F2HJL vl o)=L s
partic acid, glutamic acid, alanine°] T}& 231
Ui &¥a Fgolelxit FolE methionine™
histidine®], Bl P olv =4t Fol = serine, proline,
lysine 5ol 53] A& ¥o] FEHUTT 3o A
ZN Asda fAS AgS Byt

ol de ARE FTHE BY Nz 4FE U5
oluliite] 22 FYozA JFsFonr o9
7b A ¥ ok

el
3

MzEoHe| siAtEHER at

MzAe ANFBAEADY §FE Table 391
Bl vkl 2ol MzEA KM= ATP?E Ly
mole/g, ADPE 0.9umole/g, AMPX 25umole/g, ino-
sine® 0.4umole/g, hypoxanthine< 1.7umole/go) A
25 AR, A5&ol e ATPY} 0.6umole/s, ADPE
1.3umole/g, AMPY 3.8umole/g, inosine< 0.6umole
/g, hypoxanthineZ 2.1umole/g®) ZE=AeH =t
sAFA e ATP7} 0.2umole/s, ADPE 04umole
/g, hypoxanthine2 0.3umole/ge] AEH ALY ino-
sine2 HEHA &sto). =3 IMPE A&, A5H,
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Table 2. Free amino acids composition of cooked cockle shell products

Raw meat Cooked meat Cooked meat extracts
Amino acid(A.A) mg% % to mg% %to mg % % to
(W/W)  total AA (W/W)  total AA (W/W)  total AA
Lysine 66.9 7.8 56.9 7.6 135 8.7
Histidine 17.2 20 141 19 4.1 2.7
Arginine 704 8.2 60.0 8.0 14.0 9.1
Aspartic acid 90.9 10.6 87.1 116 14.2 9.2
Threonine 395 4.6 33.8 45 8.0 5.2
Serine 35.2 4.1 30.2 4.0 7.3 4.7
Glutamic acid 129.6 15.1 105.2 14.0 28.1 182
Proline 275 32 232 3.1 59 38
Glycine 73.8 8.6 60.1 8.0 14.7 9.5
Alanine 50.6 5.9 42.6 5.7 10.5 6.8
Valine 42.1 49 36.2 48 85 52
Methionine 24.9 2.8 235 3.1 34 2.2
Isoleucine 412 4.8 39.3 52 6.3 4.1
Leucine 63.5 7.6 59.9 8.0 9.3 6.0
Tyrosine 29.2 34 28.7 3.6 12 0.8
Phenylalanine 317 3.7 304 40 37 24
Tryptophane 8.6 1.0 8.1 11 1.0 0.7
Cystine 13.7 1.6 135 1.8 1.0 0.7
Total 856.5 100.8 752.8 100 154.7 100
lsdE 25 HEHA Fh=d ofHS =3 A 5(1988) 0] EF T EFFEE /)
(e}

AMP-deaminase’} ©l& A8 7h&d EA3A &
7] wWZolch(el &, 1980).

A& A&E Z5F AMPS I ¥l M BT,

£9] hypoxanthine®]™ ATPE &&e] Hlon
ADP$} inosine?) &#-& ¢ AUk 25 ol @
2 ATPE o7t #4339} ADP, AMP, inosine
2 hypoxanthine& 74 F7i3te A& Ve
o}, g Ede do gAHsoe Jor vF
o] Ho} o]zt FFWEE AERAF il 9
& s 2 Ass YABEE o Fas A
F2HA7 WiEeE FAFHA(L F, 1991, A=
o} Zo]l &= ATP, ADP, AMP % Hypoxanthine©o] A%
aHo] AUt o9 2 AF= o] F(1980)°]
ARG BE, AEE, ASAFY JAAEELAE
ZAS A3t Ao s AMPS o] 1.82umole
/golal F T(1978)¢] X F@A AN K AMP
shakol 37umole/g2A 7HE #EdE Hu 9
Park §(1990)0] §-F4o] Z{AAM= AMP7} 3
T 54.7mg/100g2 2 A 743 Bol df-Hol e
Baeh dXsdch ayd, A 5, 198009
Ap&z8-ol A ATPS} Inosined &#o] tih TAEH
Atk BaskeE thd Aolstith

=

i ADP7} 7H¢ ol gfso] ot sfo] A
MY AsHE vt Fdolgloy AFAY
sAFNA AE2HA ¥ IMP 23 ZH9
F 7hed A2 E TiEo Aolstdoh

AT A E Fo| o] Hashimoto(1986) = ATP
94 AMPE §%9] olrlieitn g7 e ye 4
sZgo] Ui Budte, qzhe A, A&S,
AgdFol gtdE e dagAgde] A B9
Aoz 7IdshA] AT 43% ¢S v A
o2 A

finlc
ol
2
H

Table 3. Contents of nucleotides and their related

compounds in cockle shell products

(umole/g)
Raw meat  Cooked  Cooked meat
meat extracts

ATP 11 05 0.2
ADP 0.9 13 0.2
AMP 25 38 04
IMP - - -
Inosine 04 06 -
Hypoxanthine 17 2.1 0.3
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MZ7Hel TMAO, TMA ! betaine&at
1. TMAO % TMAgS|&Hzt
NzHe A%, A4S, A5AF TMAOS
TMA®] 33& Table 49149} 2o] A&7 A& %
Abolol § Aol ME UUT FFE Wetoo,
s8] AgaFoE uF FHulel AT TMAT
e AAES A 03mg/100g0l AT Ho] A& A

0.8mg/100g2 A4 <2t F718le YA 8o} w3
TMAO7} <ozt E3E& ¢ 4+ g 1282

TMAOZ & A7 52mg/100g01 QAR Aol =}
%A 45mg/100ge 2 T FAasigen, o#F#
TMAO 2 TMA® S74¢& 4% 948 @A o
=4, o] A2 Tokunaga(1975)+ o9 FE 55C°)%
ol A 7tdAl TMAOS ®3fo] #odstes ai7t &
Ao A¥Eo] TMAS DMAZF Z713k=H ©13
& gEad o9& AHolgkn Bag Aoy & F
(1978)0] AFEX 9 wjdA TMAOE Zadtix
st

H 7ol ol TMAOSH TMAS £ ¥ 2 ¥l
%3 B2 A Harada(1975)+= 2919 22%F< di&t
o TMAO2! #3&e =AME Ad ke, &
olg, Az, HHnFE TMAOZL 3% &+
HRew, a2 9 2% FHEQAAY A FiH
o] 2lA ¥tu BHudtAct

o] 5(1980)& Ao AHu Aol T Aol
A TMAA A9} TMAOZ A Feko] o $ wrol 4
Sl TMARA7F 007mg%, TMAOAAZL 107
mg% il B3t on, A4&5A TMAS F2 oF
7 At ot TMAOSY &3 ozt F7igicta
glo] 2 A7 AMzAEHE ZolE e ot
A&AFos TMAY TMAOS| o] wlZFolg}
sle] BAg AFFH H¥393, Yoshimura$t
Dubo(1953)= TMAO7F @279} 2 o] ©@nte
EHQ dEolgn AAE vl Jerng B AT
o] Aztel #HA o] o TMAOQ FFe HAT
Gt R 7o Hoeg FPHE

2. Betaine2| &zt

Table 491418} Zto] betaine®] S Aol 74.6
mg%, A% 790mg%, A5 AF N 7.8mg%h A
Ap&go] AL} A Bgtou AAH FFF
e u$ AQen, 53 AFde vF FHE
b=

W79 betaine$rFol B3t Konosu®t Maeda
(1961)= AEIZS d2EFo|= glycine betaine
Ax7} 23% Y AAE A& Fagh A5
E2A ARIZEY g A viddte E718E

AFA-HAx

olgtn R I, o (19800 AMH] AvA4
Bo| @ ATFNA betaine AAFFE A {ele
59mg%, AEFAE Limg%, AS5AFAE 1.0mg
%24 e Gtk se Bue Huse gz
Mgt 2o A%E JeEATH

Table 49+ Zo] & A2RZF {EolrmAte] &
o] 714 Bol Ao RES AAHANL ol
betaine2 24 f2otu itz g4 Mz oAy
Bo betaine®] ThA: o] & Aoz FHHC

Table 4. Contents of nitrogeous components in
various cockle shell products (mg%)
Cooked Cooked meat
Raw meat meat extracts
Total Extractive 1,337.1 1,260.6 2133
Free amino acid 856.5 752.8 154.7
T™MA 0.3 08 0.1
TMAO 5.2 45 03
Betaine 74.6 770 7.8

M=ohe) Bo|ME 5=

MzA AE, Asg, AsAFF] FrI4Ee
3teke Table 59 2t} o]x @ A Sele P7} 166.3
mg% 2 kol 71 BUAL 2 K7 60.0mg %,
Ca7t 312mg% 2 Zno] 238mg% T AU
w Cy, Fe @ Mne v HEHAJAT I 5 Fed
FEe 10.mg% A A3 F FRE Ak A
SSE A9 B89 FEH & A7t YN
o P, Fe 2 Cux A5 v)3] tha Frlstge
U Uz B8 Asog Q3 &4E i
Zaste A% g aen RN dFd
e Pt A% &£&Ho UnA das v
FaEo] AAk MEAN A8 CaBFL 2L 2
o3 BZIN 266mg%, A2 181mg%, Ul el
161mg%, FZNe 145mg%, 7t 9] 128mg%,
NZel 123mg% L FFY 109mg% vt T FTF
ZFo] "N FHYom 7MY Bmg% ETHE HA
tHF Y544, 1989).

pe L FEB 9 704.09mg% BHrie Ao
(38, 1974) vl F9) 144.Tmg%, 2| 165mg% B
7helul ol 201.6mg% S} ¥ ¥) 523k ch(Anthony
et al, 1983).

Fedl & ulxeel 4.7mg%, 29 54mg%,
azten e 1.8mg%, T8 22mg%, stztEH

116



=1

Az AET A4S 2

Asage NE

ol 20mg% L WEZ/MS 37mg% (Ishii et al,
1980) 2}t Azl AFolE 10Img% 24 X

®2o] o] MZAE Feol LR $58 2
Folgta AzEct

708 F%o) el Ishii S(1980)L ¥ U=
Rl 1.3mg%, 27kl 24mg%, W7ielvlof 1.1
mg%, A7 elulol 59mg% L Fol 18mg% =
Znol AA #FfHo ddn dPoy Mz e
238mg% T3l & HolE vEHdYh A2 44
2 pattern®] W= Q3] FdAr 43 Ao
2 Zn AVSAL xY8) A A% A% A
Hutdo] )AL= PAo] Zno] ZYE o|HEY
Aol AN HAsA YEltE B2 v Fof
(Prasad et al, 1963) M ZM+= Znd £2& F92
24 Fade Aol AFE W A Few 4G
.

Table 5. Contents of minerals in raw meat and cooked cockle shell products

g oHE 2 FALA2YE % FUI4R v
Mne A2 Sl 56mg% TR B o
gz T6mg%, vrNFe 1lmgs T F2

21~62mg% TFH ol ks Bel wwA] 1
FrEFel AQovt Zrtelvlol 4.6mg%, ei7kely
oA 97mg% B ETHY 62mg% THIT vl
782 EPATH(Ishii et al, 1980). A ZMe] A&
d EAsE Mne TEIF Azte] glojA A4
A2 AXGAEE 83 482 & o=
FHATG(E 5, 1985).

Z- FAAE YoM Az AFe §2&L
P, Zn 2 Na®l &% &0 714 2ot 27} 15%, 12.2
% 2 119% D3 Cudl $&80| 717 2o} 2.3%
ojith. wetd Mz AFo=E P, Zn R Nadld
o goldnl thE RI|HRE £&5H MEA F
o] 98-S v]d Rog FAHHL(Y 5, 1982).

(mg%, W/W)
Ca P Mg Na K Fe Zn Cu Mn
Raw meat 312 1663 196 134 60.0 10.1 23.8 1.3 5.6
Cooked meat 280 185.1 19.2 13.1 55.3 12.6 22.6 4.0 52
Cooked meat extracts 14 249 0.8 16 31 0.7 29 0.3 0.2
A QF AR EH L 487 A&5S 2E ATP, ADP,
AMP, inosine @ hypoxanthine$ ¥-f3ti AU
HZ Aol F7 A4 o 53] 2 2l AsdFode %S ATP, ADP, AMP ¥
2} AT F Ao Huto] Iajetel MEE Y hypoxanthine®] AEHIAT. ANAA BEAL z%
o BAHI A= Az Foll Jlqsts A ol whet ATPE okt Z43d 5oy ADP, AMP,
& 7337 A8t ofFafideis 4T 9 inosine ¥ hypoxanthine ¢zt F7he4th TMA
T NZEAE NEE st A{F (&5, 28 FF AT 03mg%olRd Aol A5A 0.8mg
AsAFS AEALRYE L FIHE §& %A ok F/ISHAT TMAO e 4%l 52
4, wastdo mg% oA Aol AsA] 45mg% = thd sk
& oju)i=atel AL AL A5G olE glu-  Th betaineFF2 wi¢ AU

tamic acid, aspartic acid, glycine, arginine, lysine,
)

leucine ¥ alanine?] ¥3Fo} 714 &%} AEdF
JdE glutamic acid® &&&°] 7t =ol 21.7%2 %A
I cystine? &&&°] 713 Yol 73% A 4K,
A5E, A5AEF BT Fotredt 2A4F AT
o}m = Ak |ysine, arginine ¥ leucine®] &)
¥ %31 methionine, histidine ¥ tryptophane®] 3
frgol Ysith Il Hdg ofuxit FoE
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=
ol
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cys-

FANNES P &3ko] 743 BRI Tho ] ,
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