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STUDIES ON THE MUSCLES OF MARINE ANIMALS (])

CONTENTS OF INORGANIC SUBSTANCES IN THE MUSCLES
OF FISH AND SHELLFISH FROM CHEJU ISLAND

Bong-Seuk Ha*

The author studied on the inorganic substances in the muscles of Bronchiostegus jopomicus
japonicus, Chromis notetus, Haliotis gigantea mataka, obtaining the following results;

1) The results of quantitative analysis are shown in Table 3,

2) It is noticeable that the concentration of Cu, P,Fe, Ca,and Na in the muscles of Branchiostegus
japonicus japonicus (demersal fish), Chromis motatus (pelagic fish) and Haliotis gigantea mataka(shell
{ish) are quite different in the three species.
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EEe B WA 717 SR SBE s EEE AU ST Bronckiostegus janipocus japonicus)st
B Au 5 (Chromis notatus), =83 HIE R B (Haliotis gigantea mataka) 9] piEd) &F == EEHA
8 249 BEE A7 #@EstE vlol =,

BAY Rae —~HZ BAE Bl K4 —#hez Bl ZFEsTe 4 Y AR HEY == =
kol 2932 i B— &Fcl=stE Ad7R Bkl == aA 254 4 97 e KEREAA
SRERI A B A £ AclE 2 & Y aGEK 1949), o MEL ARY 2T RS g4 4% o1F
BREEY JEt T4 g a4 Aelsh

3l ARG SRSl Ze EREES 29, AARESRY BOE BEAN = FEY 1R aRg &8
o Copper, Iron, Magnesium, Calcium #5-¢ phsshe] (HID, 1971), = &S SUHHET 4 g7
e HAKS # 2 Drip R4S Biker] St HmE 2 wgkmaies AR RESlY 22 PR A
Fn Qe AL o) E Bl AARY Calcium 2 Magnesium gE@ste] Drip Hge] BEsE FER = A<
Hz & A9 Bk A% ki #Hes s goi(Taina Knusi et al., 1970),

o] el MRS EBEAE KEMT @ Ao B KES T B9 obzr  Oglesby£3(1959),
Sohn#5(1962), Kasinou(1961), Zore et al. (1963), 8 @45(1953), i F(1959)9 Ad#9 prge= Copper
Sodiume] Afkel BT BHS EHT ALz HIEwLEE 28 £ BHES 2
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197142 117 130 il mlf EHE WAR 44 ety A%, £4 dulee)d 3%, FAHE 254
A EF OFe” dubeld A A5 BEG AL A5 KT fiEe ggete, 8%, AHEL e Bk
T % REARE Pooz AEHRE RREilleDstg s, A5 REst ARNRSS T8 BN S
BaPe 5% o gol BEE BEs

2, AHel BEE (A G woodman, 1959, Morris. B. Jacobs, 1959)

Muscle(fresh fish fillét)
* Incinerated(550-600T )by furnace

Total ash

* Added H,O to the ash, coves it with watch glass &
‘ heat it nearly to boiling.

! i
Water soluble Water insoluble
(Content are K, Na,etc) * Returned the filter-paper to original dish
* Filled it up to 100ml with volumetric flask in which the ashing was parformed.

Ignite carefully, cool & weigh.
Added an excess of 10% HCI(25ml) to the dish
containing water insoluble ask & heat to
boiling cautiously on a hot plate & cooled and
filtered and washed with hot water.

Filterate Residue
! {
Acid soluble Acid insoluble
(Content are Ca, Mg, Zn, Cu, P, etc) (Content are dirt(Si0)y)

* Filled it up to 100ml with volumetric flask.
3. Bz
(1) 45 (Copper); L. U.P. A.C Carbomote: (A.O.A.C, 1960)) %3sted o}
(2) 74 &(Calcium); Micro Volumetricallyy: (A. 0. A.C, 1960 sl L.
3) #i(Phosphorus); Fiske & Subba Rowsp: (Fiske. C.H. 1928, A.P.H. A. 1962)¢] #xaloic},
(9 gi{ron); Wong’sys (Wong. 1928)el] 4kstal o},
(3) #%7F(Manganese); Persulfatepz (A.P.H. A, 1962)¢) k3}4l <},
{6) =ty % (Magnesium); Gravimetriciz (A P.H. A, 1962)e] tka}od e},
(7) =2 2 (Sodium); Gravimetricg: (A.P.H. A, 1962)¢] {x5}9d o},
(®) st Koyl Alkalinity; 0.1N HClY ml %3 38 1g9 #5h9 %Re5 (A.P.H. A, 1962).

$5, A%, AR HEAC) BT —BES HH RRE Table 194 23, fkdl AHGE WERS 4
Prebvl Fiskel wE KOS BIU WY EEAA H8 e, O%Y 4 BSY Koo Table, 29
o, RS SEEME Gt Table. 33 Ze}h 293 Table 4914 & &8 Aol 4 WHES fAY R
AEE FHE/T JALY Data(Table. 3D Hfely] f3ste] —iF Fwstgd o (Taina Kuusi, 1970, Oglesby,
1959. Kasinova, 1961, Zore, 1963, /I, 1971; A& « H4/il, 1933; £E, 1962),
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Table 1. Concentration of general nutritional components in fresh fish muscle

Ssecics ash crude prc:éein crude fat cellulose moisture
content % content % content % content % content %
Branchiostegus
japonscus japonicus 1. 387 21.70 3.20 0 74.523
Chromis notatus 1. 559 22. 00 1.04 0 76. 140
Haliotis gigantea mataka 4.224 18. 47 3.05 0 74. 280

Table 2. Concentration and separation of ash from fresh fish muscle and Alkalinity
of water soluble ash (%)

s e B e e

water

. water acid cid -
species total ash soluble ash  insoluble ash soluble ash  insoluble ash alkalinity
Branchiostegus
iaponicus japonicus 1.387 1.113 0.273 0. 215 0. 058 0. 045
Chromis notatus 1. 559 0. 781 0.778 0. 764 0.014 0.051
Haliotis gigantea -
matake 4,224 3. 443 0.782 0. 615 0. 166 0.022

* Alkalinity of water soluble ash: The amount in milli-liters of 0. 1N—hyd&‘o chloric acid(Factor=
1.1429)required to neutralise the ash of lgr of sample.

Table 3. Concentration of minerals in fresh fish muscle (fresh matter basis=mg/100g
of musecle)

Species Na Ca Mg Fe Mn P,0;5 Cu
Branchiostegus japonicus japonicus 3. 65 47.78 74.30 1.20 *— 366,02 0.998
Chromis notatus 1.79 64.74 218.50 2.40 e 565, 87 1.20
Haliotis gigantea mataka 7. 44 34.99 70. 43 4.52 *— 704,09 3. 61

* The concentration of manganese is not nil but there are only traces.

Table 4. Concentration of minerals in the muscle of various fresh fish fromn the
literature (Fresh matter basis=mg/100mg of muscle)

species Na Ca Mg Fe Mn P Cu author
herring fillet 101.3  89.4 31.8 297.0 Taina Kuusi et al(1970)
(Baltic sea)
salt-water trout 54,2 Oglesby. L. M. et al(1950)

(Gulf of Mexico coast)

goby 8~50 20~39 1.4 205. 0 Kasinova N. E(1961)
(Azov & Black sea)

grey mullet 13~24 3.2 P

(Azov & Black sea)

halibut 0.02~0.17 Zore V. A(1963)
(moscowfish market)

abalone — 32.0 3.0 190.0 Kakawa(1971)
blaequillo —_ 40.0 1.0 250.0 2

abalone 137.4 Otani & Fujikawa(1933)
scomber — 48 28.1 217.0 Tsuchiya(1962)
porgy — 11.0  28.0 186.0 2

anodonta 5.2 o

a short of mackerel 0.15~1.0 2
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total ash &8 Table 2414 & & g+ AAY AFCRE, 19629 UES 5248 BT 4 9932, K
EEY BREES BEY 4 2=} total ash B8] =4 dad: AL z3d SEEIS £ ERE &
B B = HERC] 3% ¢ dotn #rde] oA 2k By ardt & 4 d4rth

$E 9 AE 449 Calcium, Phosphorus, Iron, Manganeses] &5.-o Table. 49 Higsle £ o A2
AL 3tz gow, AYEY 4 BHRE SR WT 2EIML Fol B £ gt 2L w4 HRES
S5 Wty £rid, Manganesest Copperg Wite 4 EEE 4RS KA 259 2z 2 g 2
U5 o] W4 23, Sodium HEwte]l KEHHLKE Yehis THY ARzl 98 ¥ 4+ 9k

Sodium &%-& Table. 49 Migsld 2ul, Table. 39 f= Table. 4¢) fAA =A 12}, =21} Table
3 A8 ol fapel HEAY A& B9 Sodiume] &sle] sk AL —fume R sy $lo1A % Sodiume]
iR 2R &fste KEI MK %o] Afstd, Potasiume M=t il o) &FR e HFEGEE,
19624 BEY F o = B HHEEY #%(Mc Bride & Mcleod, 196214 = %49 2% 714 %
cha Bl el %5 HMARSES BA R BES e =el Sodium &Rl A=z aA o H& HRiE o
o]m & o]8 T ‘Z—l% oest s etn A4, Table 344 Sodiumd &E ERE 24 A5EM, &
FOER, AYEE@AY Ko Sodium o] Hel=l=z g =k

Magnesiume] & Table 49 Hfste Ba A2 HLE ¢ dedz o, 4583 &5 Hde &
o] 2A & A& & Fgth 2 AHEY Magnesium SRl #35) & HE ez e A
A8 59 fik-e Sampling & = BEe] &4 BEdHd fEd ROGE, 19620 S 2
o] A=},

Coppers] &i&e Table 49} 2 —Hste ot 2%, A9E35 faFRc= 3 39 Copper &kl 3% 77
5 2 afstd TRAY &K FEZ Yz 9t ozie R4 g4 e REAEARKYL Hemcyand
HWROTE EES A7 4 Folsl 44 (LB, 1962),

23 7 %EL ANT ERRSY #iel A st WEAY REdl BY AL, S5 0.20~0.21%,
A2 EL 0.40~0.41%, AH-L 0.29~0.31%0°] g.or] WwHAFAY Hiel B WAL, $%& 0.82~0.907%,
A1E B8 1.66~1.729, PR 1.15~1.20%0] 97 =282 & KA BWE EERRHY e 2= ste KA
o, $%8 14.98~15%, }EEL 26.40~27%, R E-L 6,95~7,429%0] %k,

B #

1 2%, YL, A5 HI WY EBRER ROE el Table. 33 22 RS dyh

2. Copper, Phosphorus, Iron, Sodium, Calcium¢ &&-< AE @A), ZE(ER), AZAP Hd
TAY RERST Bl

Foz o] 48 1926 Fay ¥ 4T 2424 4497, 48 % sted A=S 428 39 F
A4 94 359 8 F3F 2l A vkl A
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