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Characteristics of Food Components in Granular Ark and Ark Shell

Kui-Shik Kiv*, Jeung-Hoon LiM, Tae-Jin BAE, Choon-Kyu PARK
and Myung-Hee KIM

Division of Food Technology and Nutrition, Yosu National University,
Yosu 550-749, Korea

In order to effectively utilize of granular ark and ark shell, lipid and fatty acid compositions, free amino acids, nucleotides and their
related compounds and minerals in the muscle and viscera of raw and cooked specimens were analyzed. The major constituents of
non-polar lipids in the granular ark and ark shell were triglycerides, which showed higher content in viscera than the muscle. The
polar lipids in the granular ark and ark shell were mainly consisted of phosphatidylcholine and phosphatidylethanolamine. The major
fatty acids of total lipid were 16:0, 20:5n-3, 18.1n-9, 16: 1n-7, 18:0 and 22:6n-3 both the granular ark and ark shell. The major
nucleotides and the related compounds were adenosine monophosphate and adenosine diphosphate and they had higher content in
the muscle than in viscera both samples. Free amino acids such as taurine, glycine, alanine, glutamic acid, phenyl alanine and aspartic
acid were abundant both the granular ark and ark shell. In the raw muscle of granular ark, glycine, alanine and q-amino-iso-butyric
acid were high level, but glutamic acid, aspartic acid and phenyl alanine were low level compared with those of cooking muscle. In
the raw muscle of ark shell, taurine and c-amino-iso-butyric acid were high content, but the glutamic acid and aspartic acid were
low level compared with those of cooking muscle. Minerals in the granular ark and ark shell were chiefly consisted of potassium,

sodium, magnesium, iron and calcium.
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% B 2R7 FelgES 71 JE Aoz HY Ut (Bae,
1986). A€ 44397} Hol Ao AF 22+ 17 A
ke tro] Fof YR o} 2udte 443y du, R
3 523 gL 2 J1FEo FIo|Y B T £EFHIE
gaou, dAde #£Fol ¥Asd Usgoz #AH Ay
I gtk 2 9L nws Aty shgYel gidiA Eim
AeFog §8F 715480 WA YA &7] o)t & o
TAAE Ay @aiet AW F2 iR ge 2% A)
o] AAEY AFARE $F WHEYE Uyo o]y v
AEQ 43ad B4 g ofrlAte BYXE ZARIAR, o}

22 o9 AHclass, AP 24 F FIIEEY #FE T,
AE}A
E Y
XN 2

19} (Tegillarca granosa)® M L% (Scapharrca subcrenata) &
2000 69l Hd d5A] 2 (P FRFAA FI3to
A¥42 ¢t 3 ANEE 82 F, 283 AGAREE 95T
1088 A% ¥ 44 {3 Yo 2 ¥eldty —-30CY 219
AN EHANEZ AHST AlE) AHEE 1%E FATL
106~406g ©IAR, Z31E 18~37cm, 3L 3.0~4Tcm, 4 E
< 22~35cm olerm, Aa%e FAJ 66~238g HAie
1.6~26cm, 23L& 28~45cm, ZEL 20~33cmo| ATt
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YHME, AT Y HYNHI|FLA £

IHYEL AOACH (1990) o whe} 8 ARtgdzy, =
GHA L semi-micro Kjeldahl'l, ZAW2 Soxhlet™d, Z3|&-&
233y }9FL SomogyHE o2 A8 YA, 95 Mohrd
(Pharmaceutical Society of Japan, 1980) 22, 2123 344 %7
A4 (volatile basic nitrogen, VBN)E W F &Y (AXEAL%E,
1960) 22 A3t

AE 28 L XYL x40 £

AN g A& g 28F WAL Bligh and Dyerd (1959)
o o8 FAAE FEFHL, £Y& Kim et al. (1993a)0] 44
g orys U e g v S AR FAAAR £ Y3
o TLC (Thin layer chromatography) 2 #3 - 5A 3¢t} AN
Erie HS4239 4% petroleum ether: diethyl ether: acetic
acid (80:20:1, v/v), SAAEL chlroform : methanol : acetic acid
twater (25:15:4:2, vv) EREE AHESAT FHS 4 BE
39 Rigk® ¥EEAL, TLC scanner (Shimadzu Co. LTD,,
CS-900, Japan)el o3 Zzt £8d ALY z4v (%)E
A A (Ha, 1982). A3 248 Kim (1996) 9] il whe}
GLC (gas liquid chromatography, 5890 seriesIGLC, Hewlete
packard Co, USA)2 £A43 ¢t} old GLCY £4ZAL glass
column {15% DEGS on chromo sorb W)-& AH43913, Ay
ZE 160TaA 230C7HA] $&AFHon, A&7 (FID)2EE 250T,
A 729 §#L 35 mL/mino 2 gk 4 A 2P ®
FE9) retention time¥ equivalent chain length (ELC)Hell 23}
248 (Ackman, 1989).

FE| ofojratel M

Lee et al. (1981)9] Wyl wel A8E AMe G F ofv|xit
A58 497] (Pharmacia biotech, Biochrom 20, England) 24 £
A, Ry

HMUAHEH | FE

Lee et al. (1984)9] el Wt Al88 AAYE F HPLC
(High performance liquid chromatography, Shimadzu Co. LTD,
LC-10A, Japan) 2A #4389 n, & A g9 YLAAEHL &F
% (Sigma chemical. Co.) 9] retention timeS B A& 7 FA
& A4dd A

ojf HPLC®4 27224 #AYL pBondapak Cis (3.9 mm
LDX30cm) & AHE3IAT, ©153< 004M KH,PO.S 0.06 M
K;HPO,8 EFE 1 mL/min®] §3F22 33em, UVAE71Y
254 nml A A&

RIIMES BY

FAEHY (RAEREE 1986022 ARE ZAsYed, A8
49 F9 91& molybdenum blue method (HAFEEEE, 1986) 0l
o3 v AR FIYL, YEE, F#, A, vtavlg, WY 78 € o
2 Horwitz (1975) 2 Underwood (1979)¢] & AH&-3k%d

71482 24 L atomic absorption spectrophotometer (Shi-
madzu Co. LTD., AA-650 IGS, Japan)dl & glen, 2 49
E&Ld0) dig AFMoA 4] FFE FE3AUG.

23 % 1F

UBIME, AT 3 LY HUEL

otz fuge] 45 WA, A%E 2 As R iR,
A4 2 FwA 471248 Table 19) Jehh T 29 A A g9
A% WAL 289 v SR z2dwAY FFo] He ity
ZA4 g 238 g9t Kim and Ha (1986) 199 ££2
S50 B oy AW, Zudd 9 3P YA Yoz
Baste 2 79} usd S Gt 295E 54
87} AAEd v i3 g43e oi gadga, zddd,
ZAd 2 238 da ke A%E velid. o3 7t
gol g3 §59 FE9 ¥ FEFY FH2 AAHU o
Foz AZEY, 1% AL AKA R AAEe HEo &,
ZA% 2 g4d3e i A sga, 2udds 2L i
Z7r3kan #4999 #FL YRR 254, 283 A5AE
Boe AAs 9y, H24971349 dFe 4AE € &
A8 L5 ¢ Ag%s deEided, A F oz A3
Aungt YA g A9 27y A& vk AFgS JEA.
Park (1999a) 2 694t A9} 7121 %-9] YWt #9] 814%,
Zg9W o] 112%, ZAWo) 24% 2 Z3¥o| 20%e o B
A1 v A% HYD, Kim and Ha (1986)€ 947 8%
%e ety &3 YA-S Blud A R 2dd e §o
gotm, 2 235 WA 2o 3t 2 a7 4X3)
Atk Mnge AS AL5Ee AZd ¥ FEF 2 2 @
A2 i Zadyn, 2uwds 232e b 2.
A& YL Ay vd #8373 2A%L gi ghdgon
zogdd z3¥ 2 FIdTE UL ST §9, Kim et al.
(19932)& MZANE Agde S A58 F8
23AL, A 2IHELS FUHEGL 3o &
%S B, Lee and Heo (1980)€ &89 AF A&A F4,
Z993 9 2932 AU 2AW ¥ 2L ST

Table 1. Proximate composition in the raw and cooked samp-

les of granular ark and ark shell (%)
Granular ark Ark shell
Raw Cooked Raw Cooked

Muscle Viscera  Muscle Viscera Muscle Viscera  Muscle Viscera

Moisture 83 786 83 Nl 823 807 1y M2
Crude protein 148 137 155 143 Bl 14 158 151
Crude lipid 08 44 18 35 12 50 0 4

Crude ash w1 14 19 09 17 1218
Reducing sugar 21 16 1§ 12 5 12 PARN
Salinity 03 33 1229 29 30 35 42
VBN (mg/i00g) 04 18 04 1l 0. 24 0w
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2 so] 32he] Fo1E YEPARIE, ok ARY EF, AHA7]
2 a9 Aole 42,

XHME

253 Juge] 4% W, AsS L A5 g vF4 A
A &g TLCY 93 £ - 5431, FFE e Table 29
Zo, nge] A&7 A58 triglyceride (TG)7F 42 619% 2
589% 2 714 BT, S0 free sterol (FS, 18.1%, 168%),
sterol ester (SE, 12.5%, 11.7%)0llem, o]&o] H|ZA A

FRAEE olFL AU

Table 2. Lipid class composition of non-polar fractions in the
raw and cooked samples of granular ark and ark

shell (%)

Sampling )
parts MG - FS

Muscle 75 181 619 125

Samples States ~.TG. :SE

Raw  Viscera - - 52 146 618 124
Granular ark
Cookeq  Muscle 126 168 589 iL7
00XeC " Viscera 118 134 620 128
Muscle 60 224 577 139
Raw .
Viscera 37 196 607 160
Ark shell Muscl 131 201 556 112
Cooke d usclie . ., X P

Viscera 124 182 598 96

MG, monoglyceride; FS, free sterol;
TG, triglyceride; SE, sterol ester.

ot YA g9 A4 gL 259 Y3 monoglyceride (MG)
9 FS¥ T4 w¥kou TGe o &34 A% WAL 98 o
Aol &l TGS FSE T4 Wk, SE9 MGE tha: 3ttt A
1ot A5H A&59 vFA A2y Fo JEL 1%y Fo
TG7t 7V #f&ol %3, th&9] FS R SE9 ooy 94
gl Aol7t AN

o9} 2¢ ¥ Wile A&F TG7 43t 7HE3 o MGt
5718 Aoz FHE o9 2& AFE Yoon et al (1984)0]
TG7t 2ele 556%, H2A 77.7%, AFEA o] 604% 24 ¥
34 AAF 7 %o AAPYE B2 % Kim et al. (1993a)9]
Az A&5&e A& v TGH FSe v 74239 free
fatty acid (FFA), SE ¥ MG® U4 $713de 21s) ¥ aA
H &3 AFE JeEd ngta ety A& WA, 255 ¢
As WRZe F4AA & £ - 4 ZF < Table 3% 2
o}, 2ote] A &3} 24 &= phosphatidyl choline (PC)7} 242}
493% 2 455% 2 7H4 ¥k, 2 2 phosphatidyl ethanola-
mine (PE}7} 247 34.4% R 32.6% ©] 1t} T3 lyso-phosphatidyl
choline (LPC)7} 42t 90% 2 128% olslern, u¥dy 24
2tz 73% 2 91%0lAh MY A&F A58 FPAAY
FAHEL 1% Zo] PCY FHEo] M BRI, LR
PECISITh =3 1% & A Z} A g3te] pCe 2480 W
Ao, PET WRRT 284 2 FH&°] £%oH, A5 AEE

Table 3. Lipid class composition of polar lipid fractions in the
raw and cooked sample of granular ark and ark

shell (%)
Samples  States  S2MPUNg  ype pe pp Uk
parts
Ra Muscle 90 493 344 73
Y Viscera 58 541 306 95
Granular ark
Cooked Muscle 128 455 326 9.1
Viscera 157 482 264 97
Raw Muscle 67 501 390 42
Viscera 54 524 340 82
Ark shell
Muscle 104 478 369 49
Cooked

Viscera 122 494 313 71

LPC, lyso-phosphatidyl choline;
PE, phosphatidyl ethanolamine;

PC, phosphatidyl choline;
UK, unknown.

AN g H PEE thd Bt o] AL A&d @E g
Agle) 9% Atel 49} Joh and Hata (1976)& 24274 9]
UAAL PCS PEZF FAE S gt £ 79 YAFHH

XM =M

g ek A& uF, 4SS 2 AS uge At 242
Table 49 2t 39 A9 AL T (434%)9 {0l
M wdn, oz 24t (298%) © Bt (268%)9
ot o5& FAde F& AL 16:0 (25.1%), 20:5n-3
(132%), 16:1n-7 (117%), 18:1n:9 (114%) FIAUX, 14:0, 18:0
2 22:6n-39 FFEE HJY e HJyFoz F4¢ EPA
(20:5n-3) 2 DHA (22:6n-3)9] =4o] gol REEX 3} At
o FdeozA Fad Hid dvdd Ay A$e Tt
(373%), ZeA4 (360%) L At (267%)9 o)tk £
ol2E TAse F& AR 16:0 (180%), 18:1n9 (142%),
20:5n-3 (126%), 18:0 (10.1%) FolA3L, 19| 22:6n3 ¥
16:1n-78 ZAE =9t}

29 &g A9 XA (41.7%), 2GRN (399%) 2 ®
a4y (184%) 9 ol ol &€ FAsE F8 AIL 1610
(203%), 20:50-3 (17.7%) 2 18:0 (103%) FolojA, A%
AW 243 vgdgedt, A5 vs 205039 FHEol ¥
< AL Jehidd 1% A5UFe AU Fo] T
(384%), ZE A (374%) 2 Rx=dA (242%)9 £olU, F
SAUARE 16:0 (23.0%), 20:5n-3 (179%), 16:1n-7 (106%)
Solgich Mag A9 A 16:0 (258%), 20:50-3 (112%) 2
18:1n9 (10.5%) Tola, A9 A$ 16:0 (262%), 20: 5n-3
(158%) 2 18:1n-9 (98%) 59 =¥} £4d. =& A9
A&55% A5WAY F$ 1% A&5H zs WZF 2] 1610,
20:5n-3, 18:1n9 2 16:1n-7°] F8 A4 ol ofge 1=
I o] E3ate 2Ae] M YT, gHo] FEYdA ¥ Bx
A4ty Eollen 20:5n-39 FHET ToF ALY S F&
g AFA oz gad

0]8} Z-& AF}E Kim et al. (1993a)0] A H &3 24559
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Table 4. Fatty acid composition of total lipid in the raw and
cooked samples of granular ark and ark shell
(Area %)

Ark shell
Cooked
Muscle Viscera

Granular ark
Fatty acids Raw Cooked Raw
Muscle Viscera Muscle Viscera

Muscle Viscera

14:0 91 47 56 45 1537 41 47
16:0 251 180 203 230 258 262 218 243
18:0 79 101 103 82 89 47 17 96
2000 06 10 18 09 15 07 1§ 08
20 07 35 31 18 231 19 27

Saturates 434 373 417 384 420 390 313 4l

16:1n-7 17 70 106 56 92 82 10l
18:1n9 114 142 74 15 105 98 123 108
182 1n-7 35 45 25 87 56 33 68 40
219 02 09 15 04 04 16 21 10
Monoenes 268 267 184 242 221 9 294 259

187 2n-6 09 10 07 13 16 09 25 09
18:3n-3 3029 25 1S 20 25 L 38
18:4n-6 09 13 12 17 15 14 23 10
20:4n-6 24 50 52 37 28 32 42 28
200403 17 24 16 L7 15 21 i1 0S
202503 132 126 177 119 112 158 103 159
220503 22 31 L3 V] 67 34 15 21
2:6n3 5 11 13 44 86 78 67 50
Polyenes 298 360 399 374 359 31 BT 30

A& FAE FLAWAL 20:5n-3, 22:6n-3, 16:0 Z 18:0
gt & Hagl veggon, MqzAde S2d4d 20:5n-39
240 713 wdoy 19y Augde XA 16:09 24
H 7k 74 Eo Zolg Yehlgith B¢ Kim and Ha (1986)<
2R 25T WA AL PG FL APEL 1610,
16:1, 18:0, 20:1 ¥ 20:58 2§ R3I9} Hayashi and Yamada
(1975)7F 7taH| e} S89E 16:0, 16:1, 18:1 B 20:57F FA ¢
I, WA E 16:0, 1651, 1811 B 20:57F Bo] &fr=o] slow,
16:13 18:1& WA, 22:6& 25 24tz § Bage H
£33 A%S e

wajoto|L At B

st fne] & g, AsE L ASHGY ot §
F2 Table 5% 2ok 2% A& B¢ F Fedopuite] 10572
mg/100 g0 L, AL 1,199.7 mg/100gelA e, olg& FA43
I gle F8 frelolv 4t taurine, glutamic acid, glycine, o
amino-iso-butyric acid ¥ alanine SoIth 1% A&589 A
F feotrizate] 933.0 mgy/100 gl AL, A% WFL 1,178.0 mg/
100golled, ol59 F9 feoln L taurine, aspartic acid,
glutamic acid, glycine ¥ phenylalanine 5otk 1% 4§&
A& ¥l glycine, alanine ¥ e-amino-iso-butyric acidd] ¥
Fe WA, glutamic acid®] #FE AJAch AL e WA

of "3l g-amino-iso-butyric acid ¥ glutamic acid®] #%¥FL B

Table 5. Free amino acid contents in the raw and cooked sa-

mples of granular ark and ark shell (mg/100 g)
Granular ark Ark shell

Amino acids Raw Cooked Raw Cooked
Muscle Viscera  Muscle Viscera  Muscle Viscera  Muscle Viscera
Phospho serine % 2 14 9l 3057 68 18
Taurine 051 68 B2 4§ M4 W32 M9 2S5
Phospho ethanol amine 02 02 0r 02 09 16 02 04
Hypotaucin U1 MY 1308 w6 T N4 105
Aspartic acid 91 98 1508 181 260 67 416 .8
Hydroxy proline 0ol - 012 u o -
Theeonine 39 16 26 9% 159 9% 1l
Serine 04 &K1 6 S0 11 12 13 60
Glutamic acid 1089 1626 1346 1454 85 1555 90 177
Sarcosing 10 55 24 45 4 08 W0
Proline 04 08 02 12 4 48 8 68
Glycine 1023 1007 86 149 1000 1021 1097 756
Alanine 916 1083 365 47 316 49 1634 177
oAminoiso-buyric acid 962 1085 323 M7 017 1101 612 674
Cysteine U3 62 4 189 B4 96 U8
Methionine 13 18 95 194 199 B2 101 led
Cystathionine 41 187 055 98 194 33 68
Isoleucine 89 98 N3 U6 96 119 90 108
Leucine 15 123 86 90 89l 36 66
Tyrosine nr o 0 % 152 Bl 8 118
FAlanine 52 - 2 68 520082 78
Phenylalanine 08 IS5 178 919 ml Ml 155 1818

FAminoisobutyric acid 66 298 69 88 56 80 16 8
rAmino-isobutyric acid 05 02 or ot 0r ol 0r ol

Ethanol amine 2 16 18 3l 5 29 16 18
Hydroxy lysine 53 66 64 Q) 353 ML Bl M
Lysine 9 69 40 9% 9% 109 60 66
1-Methyl histidine ns 42 14 %6 188 M1 11 M9
Histidine st ul s Bl 67 100 112 196
3-Methyl histidine 122102 % 9 8 - & 114
Arginine 6 3 8 68 85 0l 02 49
Totat 10572 11997 9330 L1780 9408 L1491 9674 LDI3LT

—; Not detected.

9L, taurine, glycine, aspartic acid ¥ phenylalanined] #%2
A}k E=g A&l wat f2 opnkit #FE HoAE B
2 Yehliglth § Felobuxite #Fe fuw Y& B¢
940.8 mg/100 gol A2, WA 7% 1,149.1 mg/100 gol AT}, o1&
TSI e F8 fFrElohv4tE taurine, glutamic acid, gly-
cine, a-amino-iso-butyric acid ¥ phenylalanine 513t %
gopuit FEFE 1T 455 A9 9674 mg/100goI UL,
A WA L1317 mg/100 gl A ol &€ TASE e F8
F2otu At taurine, glutamic acid, glycine, alanine ¥ pheny-
lalanine®l At} A2 A& 25Kl W3 taurine R ¢-amino-
iso-butyric acid®] #F< B3, glutamic acid ¥ aspartic acid®]
FFE Ao nta} v &AT AR UL Al H

3 taurine, glycine, a-amino-iso-butyric acid ¥ glutamic acid?]
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e UL, alanine® phenylalanined #3F& FHUd,

o9} Z& ZAde HEY A2E (HBH, 1984)ol= taurined]
geFol 714 B, arginined glycine® ¥2F Bl Hiug
Konosu et al. (1965)°] wlAgre fEoln|iit Zol& taurine,
glycine, alanine, glutamic acid ¥ arginine?] ¥#Fo] B B,
123 Lee (1997)7} AFER] A229 {7] ofvjeits A
27 taurine®] &#Fo] 7HF B, thd-o] glycine, glutamic acid,
glutamine, alanine ¥ arginine 0|1 ¢ B9} w3 o}
B AFNME arginined] FFo] Ho] o]y}, 34, Komata
(1964) € 44A8 A=EZF glycine, alanined @ote] #ejdln
2 glutamic acid® Soll F@ciz G2, HE (Choi and
Han, 198509} Fulo] @3tz fa ofv|x4bE glycine, alanine,
taurine, arginine 2 aspartic aicdgt %€ ¥ $lof, Letd A1
oho] A E 2 s AR Bo] #H9H taurine, glycine, alanine
9 glutamic acid 5ol ©]1& AR @R Fuld A P&
0y Aoz AP

e Auge A% W, A5S € A5 WA a8
EA9 %L Table 63 2 nwe A{F A58 B¢
AMP (62.5mg/100g, 764 mg/100 ) ¥ $H&Fo] 7} BI, o
©2 ADP (513 mg/100 g, 55.5 mg/100g) 8] &oleni, A3
A4 W9 7% ADP (427 mg/100g, 628 mg/100g) el o)
7t B3, dgo2 AMP (41.7mg/100g, 625mg/100g) 9 &
ololch 1% A% A5 &S HLA FFHLE AMPS} ADPY
o] 7HF gol, o]go] YAPVAEAY FAE o)1 %o
o, ARG A&5 ta gt =3 A& wg ATPY
FFe di FadAoY 299 RS b I A
et dA3AE2 L g IATuR o] & FFe Wde
A4F ABAEAe] FE5d B4 £E2HAE Aoz 3L
t} (Oh et al, 191). 2% AF# & WA 1% §3} vl&d
A%E et

Table 6. Contents of nucleotides and their related compounds
in the raw and cooked sample of granular ark and

ark shell (mg/100 g)
Granular ark Ark shell
ATP related ¢ 0 Cooked Raw Cooked
compounds
Muscle Viscera Muscle Viscera  Muscle Viscera  Muscle Viscera

ATP 456 406 203 304 507 456 152 355
ADP 513 427 555 684 555 513 641 598
AMP 625 417 764 625 556 486 590 S2l
IMP 139 70 209 104 15 70 70 104
Inosine 80 161 134 188 161 188 215 134

Hypoxanthine 82 41 136 109 95 109 150 122

§a% AAEs A4 AE B5 293} o] AMPS ADPS
#aol 714 wol oS0l YABARAY FAYE ¢ & AR
W aws Aute olg 49 Aok g ol B AR

CARE - MER - T - 4B

£ Lee and Heo (1980)7F A9 B & 2A&S o d4FAER
< AMP7} 42} 1.82 ymole/g® 236 umole/g2 M 743 Bo] 4
Hol Jitte B1g HEA] H&d AEE et waty 2
ota} gte] tha FRE ol YAFHEEAFO] ofvjxAtH}
A g de deFge Jdde HIg vFo gt 493
7l Aoz FHEY (Hashimoto, 1984).

at Aaete A%, WE, =% € A5l 2198 &
e Table 73 2th %3} Angte] Fo Tr148L ¢ YEF,
A vladlg 2 2ol 1 KL A5Fel viE A e
e Bgx, JEEY rladled e AJd. = UL
A W vid 2o #Fe gho, JEEF, vlavlg, 3 ¢
43 A, 53 2w XA FA. 1% FIHRF
oladlge] ghako) Wil ®el FirEel e, ot 2ol #
do] g1& Aoz FHE) Ante] HE KL A& 8ol vl of
HRo B714% o] Aon, AUYAL A& U v 7
& ¢, 39 3 god, viavlgd YEFY #Fe AU
o]} #e FAde A9 A A (70409 mg/100 g) BTh Ao}
(Ha, 1974), ¥IA& (1447 mg/100g), & (1050 mg/100g) 2 7=
H] (20126 mg/100 g) 9 Hl%34h (Anthony et al, 1983). <]
g 1ot gt 283 Wl 10.1~428 mg/100g WHZ
sl slof ukAlEg (147 mg/100g) & (54 mg/100g), 2 7hejH]
(18 mg/100g) 2 &3 (22 mg/100g) Bt HR Ho} (Ishii et al,
1980) A FFUo2AN ¢ HFolgn AAdd. BFo FF
& A7 (58 mg/100g), BE (161 mg/100g), F (84 mg/100 o),
A3 (181 mg/100g) F vHAZ (90 mg/100g) Tt A HAx
(234, 2000 A=A A% Glimg/100g)H A&S
(280 mg/100 ) Bt x Ak (Kim et al., 1993b).

Table 7. Contents of minerals in the raw and cooked samples
of granular ark and ark shell (mg/100 g)

Ca P Mg Na Fe Zn Cu Mn
Muscle 103 1373 72 375 428 17 50 02

Granular Raw Viscera 68 209.1 144 1016 131 23 56 03
ark Cooked Muscle 105 1265 90 465 396 18 33 03
Viscera 154 171.8 205 1126 201 23 57 05
Raw Muscle 7.7 1239 126 415 1001 19 23 Ol
Viscera 119 2772 146 905 143 36 63 04

Ark shell

Cooked Muscle 144 1274 160 941 102 19 34 02
Viscera 90 1728 204 932 123 34 66 05

ofde] FEFL 18~36mg/100g2 2% FHEo gloy d%
29 AF BFYOZ Uty ofdo] YUY A4 AP A
go] Ad¥te RuZ vFo] (Prasad et al, 1963), 2% Aj
1 ojdde) FHo2A FAdY ARz i JdE ez
Aol AFsHE HFo|d,



ot 2 uete] Heoy AZE4

2 o

Aol g AgelA F2 AAHI g 143 o7
ANEG A AEE &3 W B2 Uro] o]&9 HFEHH
F2S 79 A8t dudE, AF 9 AR 24, fEol
b dAREED 9 2U|E 5 v, 454

T Ajngto] mute] vl W, 2EHFEL FUon, o
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