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Extracts of raw bloody clams, broughton's ribbed ark (Scaphrca broughtonii), subcrenated ark (S. subcrenata),
and granulated ark (Tegillarca granosa), were analyzed and compared for extractive nitrogen, free amino acids,
combined amino acids, ATP and related compounds, quaternary ammonium bases, and guanidino compounds.
The contents of extractive nitrogen in broughton's ribbed ark, subcrenated ark, and granulated ark were 479,
506, and 432 mg/100 g, respectively. Twenty-eight or twenty-nine types of free amino acids were detected in all
three extracts, among which taurine, B-alanine, glutamic acid, and alanine were the major ones. The composition
of the major extractive components such as free amino acids, combined amino acids, ATP and related
compounds, TMAQ, TMA, and creatine in the extracts were similar among the extracts, but their contents were

different.
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Table 1. Physical characteristics of S. broughtonii, S. subcrenata and T. granosa®
2 No. of Sampling Shell length Shell width Shell height Total weight Meat weight
Sample
sample date (mm) (mm) (mm) (2) ©
A 20 Feb.14. 2000 824452 54.0+4.0 65.9£3.7 153.2425.0 70.7£15.0
B 20 Feb.14. 2000 36.4£1.7 24.5%1.1 28.1+1.7 13.9+1.7 5.3+0.9
C 20 Feb.14. 2000 36.5t1.5 262+1.1 29.0+1.3 16.9+2.0 3.840.5

UAverage+S.D. (n=20).

PA; Scapharca broughtonii, Sampled area; Yulpo-ri, Boseong-gun, Chonnam Province. B; S. subcrenata, Sampled area; Yeoja-ri, Yosu City,
Chonnam Province. C; Tegillarca granosa, Sampled area; Yeoja-ri, Yosu City, Chonnam Province.
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Table 2. Comparison of coefficient of fatness and edible portion
yield in S. broughtonii, S. subcrenata and T. granosa

Sample” No. of Coefficient  Edible portion
P sample of fatness® yield” (%)
A 20 239342 69* 46.1+4.7°
B 20 21.27£2.20¢ 38.3£3.4°
C 20 13.78+0.85° 22.6+1.5°
"Refer to Table 1.
» Meat weightx1000

x100

shell lengthxshell widthxshell height
YMeat weightx100/total weight.
AveragetS.D. (N=20).

Means with the different letters in the same column are siginificantly
different (p<0.01~0.05).
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Table 3. Comparison of proximate compositionin S. broughtonii, S. subcrenata and T. granosa (unit: %)
Sample"” Moisture? Protein Lipid Ash Glycogen
A 78.912.5° 11.3+0.4* 1.5+04® 2.3140.1 6.0£1.2°
B 78.1+2.1° 14.7£0.6" 1.6£0.2° 2430.1° 3.2+0.2°
C 77.6£1.8% 13.5£0.2° 1.0+0.1° 2.940.1° 5.0+0.7*

DRefer to Table 1.

DAverage+S.D.(n=3). Means with the different letters in the same column are significantly different (p<0.01~0.05).
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Table 4. Comparison of nitrogenous constituents in the extracts of S. broughtonii, S. subcrenata and T. granosa  (mg/100 g extracts)

Sample” A B C
Extractive nitrogen? 479437 506+2° 43245°
Free and combined amino acids

Taurine 628 710 708
Hypotaurine 72 92 92
Phosphoethanolamine 1 1 2
Aspartic acid 72 (62 56 (53) 125 (22)
Threonine 26 (38) 6 (36) 10 (23)
Serine 10 (13) 6 (30 8 (19
Asparagine 6 2 1
Glutamic acid 205 (44 135 (94) 104 (46)
Glutamine 29 10 10
Sarcosine - Y - 1N - (45)
o-Aminoadipic acid 25 (117 30 14 (12)
Proline 58 (107 53 (18) 53
Glycine 220 (6) 244 (34) 89 (23)
Alanine 111 (9) 120 (34) 142 (14)
Citrulline - (an - (13) - (1)
o-Amino-z-butyric acid 1 1 1

Valine 7 (26) 8 (36 10 (24
Cystine - (D 15 (8 10 (M
Methionine 4 (32) 4 (1D 2 (3
Cystathionine 2 @27 - ) -
Isoleucine 5 (14) 4 (22) 4 (13)
Leucine 10 (12) 7 (34) 10 @D
Tyrosine 18 11 (30) 11 (14)
B-Alanine 245 (40) 221 (67) 223 (32)
Phenylalanine 15 (22) 8 (33) 8 (20)
f3-Aminoisobutyric acid - 2 1 (6
Y-Amino-n-butyric acid 1 13) 1 (2 2 (3)
Ethanolamine 6 (12) 7 ®) 7 ©®
Ornithine 6 3 8§ @ 6 (6)
Lysine 19 (12) 15 (43) 16 (27)
Histidine 47 (6) 31 44 28 (24)
Arginine 117 () 113 44 59 (15

Subtotal 1,966 (705) 1,921 (717 1,756  (431)

ATP and related compounds

Adenosine 5'-triphosphate 2 7 8
Adenosine 5'-diphosphate 13 24 16
Adenosine 5'-monophosphate 35 44 58
Inosine 5'-monophosphate 8 15 8
Inosine 9 1 12
Hypoxanthine 1 3 4
Subtotal 68 103 105
Betaines
Glycinebetaine 261 279 306
Y-Butyrobetaine - 1 1
Homarine 60 56 46
Trigonelline 8 5 +)
Subtotal 329 341 353
Others
Trimethylamine oxide 21 36 44
Trimthylamine 3 13 18
Creatine 6 8 10
Creatinine - - -
Ammonia 7 10 9

URefer to Table 1.

DAveragetS.D. (n=3). Means with the different letters in the same rank are significantly different (p<0.01~0.05).
*The amounts of combined amino acids are given in parenthesis.

“Not detected.

Trace.
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0] = 4F2 glutamic acid, proline, serine, glycine, threonine,
hydroxyproline 522, 12|31 Lee®= 7 it FFghx]of
A gheFol g2 Afeln| ik lysine, phosphoserine, valine,
threonine, serine =2.2 W3}tk

Aot s

2 rlo

=

AR 3FolA ATPAHEISES A4S 2= Table 4
9} 7t} wukz 329 RE Al29o)x ATP, ADP, AMP, IMP,
inosine ¥ hypoxanthine®] A&= Ut & Fol|lr= ATPHA
SIFE S WY AIE 1g $9 umolE FAISIA T
ATPHESZIE 2k mizvl, Azet 2 ek 199, 3.03
2 317 umol2 A TR AN 7V R thEo] AjarEreiq]
o, oA 7 otk ATPHEBIGIE 5 dFe ot
AED 2H5 A dE AMPY IMPY] TS 170,
Aazet 8 skl 124, 1.70 2 1.90 umolEA  TERf A
7V =Skt weba Siekelx o] ATPHHESE FF %
AMP dge =29 1ev] 2 1.7}t

Ban®"&- a9t AAN HRANA ATPHHESTE F7F
S 4449 382 umol/ge® HI3PTE I Park®® =+
oA 2.87~8.06 umolE, Lee™= ZFHA|OIA AHH 251
umol® X skt

Betaine &

AR 3ENA betaineFE 41T AIe Table 49 7
). # 270X = glycinebetaine, homarine ¥ trigonelling®]
AeHJ o, Aqautah S1ubo A= glycinebetaine, y-butyro-
betaine, homarine %! trigonelline®] ¥ =t} BetaineF %
g vz, et 2 el 329, 341 % 353 mgel S
. 1 % glycinebetaine> 261, 279 % 306 mgl =X
betaineT £ 79.3, 81.8 B 86.7%= AAI&FTt. Glycine-
betaine TS FERANONA T P v Ajuelgle
W oA 7Y Egokt). Wb homarine FHES 60, 56,

A N2 E 2 )5 959

2 46 mge2A ZEtellA 7 wgtth y-butyrobetaine 7
trigonelline 83} 1mg ©|8t2A] wFo)| Exsiin). |
A8 betaineF T 2 glycinebetaine TFFE Fx2I7HE] 1.1
2 o1.2u) Eqkeh

Ban®"2 a9} AAAL Wz oA glycinebetaine S
A 2499 189mg, L3 homarines 1013} 88 mg,
trigonellines 59} 4mgl® B IEHTE Lee®™= 7Pt
21F =)o glycinebetaine, homarine ¥ trigonelline &<
AFF 241, 122 2 11 mgl & RuEHTh

TMAOLH TMA

T9E 3F A TMAOS TMA TFHS 43 ZAab=
Table 49} 7t

Azt At 3 A TMAO 32 21, 36 %
M mgo.2A Hz2AAA FHF PR o] Aardelgle
W, zErellA 7Hg Tl ZHelA e TMAO $3-2 7
Aol 21w, MazEel 1280tk TMAT RS 3, 13 %
18 mgo 2A 2 oA 7P Sekar, v Ajareelle
W aetea 7H EA JERt TMAOANM 9F 222 743
o 2y 2 FEe TMAORTE Sekth a1 otelAle] TMA
shko. wzfe) 6.0u), Alaete] 1491013tk Ban®S Sl
A FzNeA TMAOE HEHA &ken, ARl =
AP+ 1 mg BAEHAT TMAE Fallet AR A A8+
49} 5mgelATt. Lee®™= 71ty XFER|OA TMAOS
TMASHES 63 16 mgl 2 RBILEST)

Creatine % creatinine

aakE 3Eo] thdl creatined} creatinine $HES Table 4%}
722t} CreatineS HZ7NoNA 6 mg, A=A 8 mg, 121
Tt A 10 mgAE2HA Tzl 9] creatine FEE IF
Aol 17w, AaEre] 1380} e creatinine EE
AgeA AEHA ZATE Ban™e daiek AR # 2l
oA creatine 3FEFS SHF 87 9mg, creatinine FHE =
T 1mgl® RIBATH Lee®= 71T AFgR9]
B4 creatine, creatinine®r S 87 2 mgeE RS nf ok

dAazo| AR
ol A BAE AXE goFel] st EAlE 7 AR
o] o AEo] theh AAFS AAbsle] 7} JEFEE o
28 s g %= Faksle] Table 591 YeRITh 2
oF 3% 3 AAEFE AWEA 7P B HESE At
2 frejotu| At AAZA Wzl Ao
2 2 553%=A HZIAA TPE =
Maetah weke e pEo|girh I thEo R e At
Al A7 g, Ao 2@ owebelA 18, 213 2
6.0%2X AN 7HE E3 tEE AFReIleH,

Lt

J

1.

W

%E A= 7P 285 gEL dagid Folin)
Betaines ZaE W2/, A3 @ aFellA 80, 7.8 ¥
9.6%2A EFEZ & Aol7} YA ATPHHESFIE di

. = 2
= gz, Ay 2 gl 27, 39 2 48%2A I

rE
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Table 5. Nitrogen distribution in the extracts of S. broughtonii,

S. subcrenata and T. granosa (unit: %)
Sample" A B C
Free amino acids 599 552 553
Combined amino acids 18.1 213 16.0
ATP and related compounds 2.7 39 4.8
Betaines 8.0 7.8 9.6
TMAO and TMA 1.0 1.9 29
Creatine and creatinine 04 05 0.7
Unknown 9.9 94 10.7
Recovery of extractive nitrogen 90.1 90.6 89.3

YRefer to Table 1.

MolA 74 B g2 Ajmate|glom Takfla 713 &
gtk TMAOS TMA ZA4v HAZR, M2 2 28hA
1.0, 1.9 2 29%°]7, creatine #} creatinine A 04,
05 B 07%2A4] vlFolc). IukF 350 dist i 3
FEE 901, 90.6 © 893%RA REe FAL AAMHE
o] #AE Zoz AztdArt. 3uHF 3% Ui FAEXY

AL Fz7, e 2 auia AY fARlnE 2ES

(=) ok
0 =

RS FASAAGE S FHE] st et
oAl AatE= AFRo R Fad A, A3u 9 zuEke
3%l thiste] uizl WA JA e AxEAs, fEo)
u)5At, AgolulieAl, ATPRASNEE, 43952 F97], guani-
dino 33HE 5 AN d2xEdie vz, A2y
2 pukellA] 73z} 479, 506 2 432 mg/100 g2 BA) AfaLEH|
Al 7P gL, A w@dout g Aol wlEtAnt. &
ol Ake TuF 3% BF 28~20%9 frE|oluiite] A
590, FFe Fz), Aaret 2 zueA 1,966, 1,921
2 1,756 mg/100 golUth. LF 3F BRFoA FEHLE
o] FHE FElotr| =4t taurine, B-alanine, glutamic
acid, alanine 5ot TLFY AAE JFES BN E
23~25%¢] opmimAte] FUtHALH, o F32 H2AH, A
a2 wEtela Zbg 705, 717 2 431 mg/100 g2 24 &
gotu| it FFo] 359, 373 ¥ 24.5%°10th 1EF 3%
B5o|M ATP, ADP, AMP, IMP, inosine ¥ Hypoxanthine©]
A=A o FF I, A @ autefA] 1.99,
3.03 2 3.17 umol/ge]$t}). BetaineF2M & 1R 3% EF
oA glycinebetaine, y-butyrobetaine, homarine, trigonelline<]
4%o] AEHNoY, 1 FHE Hl, At B TdkeA
329, 341 ¥ 353 mg/100 go]At}. Creatine FHL 3% =F
10mg/100 g ¥IFEe.2 A m ol it} o]dd o] b= F)
Sroll A AAEHE IEHF 350 i Ak AR
< 9 5 dSleH, o) 359 AL AR =
45 fHARE Ho] Bokou, 7k AR g Al Slojx
ME &7} AR

ox W o
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