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Studies on the Variations in Chemical Constituents of
Cultured Red Sea Bream —VII

Comparison of the Mineral Contents of the Meat of Cultured Red Sea
Bream of Different Growth Stages, Localities and
Culture Methods, and Those of Wild Fish

Tatsuo Moristita, Kazuaki Uno* and Toshiyoshi Araxi

Faculty of Bioresources, Mie University *Konan Women'’s Junior College

Abstract

Differences in the mineral contents of cultured red sea bream of different growth stages, localities,

and culture methods were investigated, and a comparison was also made between those fish and the

wild ones. The following results were obtained.

(1) The contents of P, Fe, Mg, Na and K were nearly constant regardless of growth. The Ca

content slightly decreased with growth.

(2) The content of P in the meat was slightly higher in the cultured fish than in the wild fish. On
the other hand, that in viscera was higher in the latter than in the former. The Fe content was high in
the meat of cultured fish. There were no appreciable differences in the contents of Ca, Na, and Mg in

the meat between cultured and wild fish.

(3) Fish raised on moist pellets containing more Na amount than fish raised on sardines, whereas

the Ca content was high in the latter.

(4) No remarkable difference was seen in the mineral contents between fish raised in a marifarm

and fish cultivated in net cages.

(5) The mineral contents in the meat of the analyzed fish differed in value from those listed in the

standard tables of food composition in Japan.

Key words: cultured red sea bream, mineral content, variation, growth stage, culture method
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Table 1. Cultured red sea bream*! used for analyses
Body length Body weight Edible meat Visera
Is)a%%lgg Range Average Range Average Weight % of BW*® Weight % of BW+?

1984~Year class cm cm g g g % g %
Oct. 26, '84 11.0~13.6 12.3 32.0~67.0 45.9 19.4 42.3 4.1 8.9
Nov. 20, — 12.6~15.3 13.8 46.0~80.0 61.3 22.9 37.4 6.1 10.0
Dec. 19, — 12.0~16.9 14.3 41.0~98.0 64.9 26.6 41.0 5.4 8.3
Jan. 21, '85 13.1~16.4 14.9 54.0~103 74.9 32.0 42.7 6.8 9.1
Feb. 26, — 14.1~17.1 15.7 61.0~100 82.7 31.8 38.5 6.8 8.2
Mar. 20, — 14.0~17.3 15.0 50.0~110 70.7 30.1 42.6 5.7 8.1
Apr. 25, — 15.2~20.2 17.3 90.0~185 118 45.7 38.9 9.8 8.3
May 23, — 16.5~19.5 18.1 100~170 129 55.7 43.2 10.9 8.4
Jun. 20, — 16.7~22.3 19.9 100~250 175 74.3 42.6 14.3 8.2
Jul. 25, — 20.1~23.2 21.5 165~265 214 92.8 43.4 17.7 8.3
Aug. 22, — 19.7~23.0 21.2 180~300 224 93.5 41.8 20.8 9.3
Sep. 19, — 21.0~25.0 23.2 200~350 266 118 44.2 20.1 7.5
1983~Year class

Oct. 26, '84 23.4~26.1 24.6 284 ~396 336 149 44,3 24.2 7.2
Nowv. 20, — 25.0~27.4 26.1 350~451 391 170 43.4 34.8 8.9
Dec. 19, — 26.1~29.1 27.8 399~536 483 211 43.6 49.8 10.3
Jan. 21, ’85 26.6~28.7 27.4 438~543 489 212 43.3 43.6 8.9
Feb. 26, — 27.8~30.5 29.3 454~612 535 233 43.6 44.5 8.3
Mar. 20, — 29.2~29.7 29.4 595~670 633 276 43.6 75.0 11.9
Apr. 25, — 28.3~30.8 29.6 540~745 639 297 46.5 75.7 11.8
May. 23, — 27.8~32.3 29.9 500~700 637 281 44,2 74.0 11.6
Jun, 20, — 30.4~32.1 315 670~810 760 340 44.8 75.7 10.0
Jul. 25, — 32.8~36.8 34.4 760~999 867 384 44.3 74.6 8.6
Aug. 22, — 33.0~34.5 33.7 750~950 827 355 43.0 72.8 8.8
Sep. 19, — 33.0~37.0 35.0 785~900 855 370 43.3 83.8 9.8

#1 Each lot consists of above five individuals of the fish cultivated at Furueura in Kata Bay (Owase).

#2 Bodty weight.
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Table 2. Average weight and weight ratio of each part of meat from cultured red sea bream

Date of Dorsal meat®!  Ventral meat*®  A. c. meat*® Red meat Ordinary meat ~ Whole meat**

sampling Weight Ratio Weight Ratio Weight Ratio Weight Ratic Weight Ratio Weight Ratio
1984~Yrar class 24 % g % g % g % g % g %
Oct. 26, '84*® 10.9 56.2  8.5% 43.8% - - - - - — 19.4 100
Nov, 20, — 12.9 56.3 5.7 24.9 4.0 17.5 0.3 13 22.6 98.7 22.9 100
Dec. 19, — 15.0 851 6.3 23.2 53 195 0.6 2.2 26.6 97.8 27.2 100
Jan. 21, '85 16.8 52.5 7.4 23.1 57 17.8 2.1 6.6 29.9 93.4 32.0 100
Feb. 26, — 18.3 57.5 7.3 23.0 51 16.0 1.1 35 30.7 96.5 31.8 100
Mar, 20, — 6.1 53.5 6.6 21.9 55 183 1.9 6.3 28.2 93.7 30.1 100
Apr. 25, — 22.9 50.1 9.4 20.6 9.6 21.0 3.8 83 41.9 91.7 45.7 100
May 23, — 29.3 52.6 11.2 20.1 11.9 21.4 3.3 59 52.4 94.1 55.7 100
Jun, 20, — 39.2 52.8 17.4 23.4 13.7 184 4.0 5.4 70.3 9.6 74.3 100
Jul. 25, — 47.1 50.8 22.1 23.8 18.1 19.5 55 5.9 87.3 94.1 92.8 100
Aug. 22, — 48.5 51.9 20.4 21.8 16.9 18.1 7.7 8.2 85.8 91.8 93.5 100
Sep. 19, ~— 59.7 50.7 26.9 229 236 20,0 7.5 6.4 110 93.6 118 100
1983~Year class
Oct. 26, '84 81.3 54.6 28.1 189 30.6 20.6 88 59 140 9.1 149 100
Nov. 20, — 9.1 53.1 362 21.3 296 17.4 13.9 85 156 91.8 170 100
Dec. 19, — 14 54.2 42.7 203 40.5 19.2 13.3 6.3 197 93.7 211 100
Jan. 21,85 115 54.1 47.3 22.4 388 183 11.0 5.2 201 94.8 212 100
Feb. 26, — 127 54.6 50.7 217 40.8 17.5 14.5 6.2 219 93.8 233 100
Mar. 20, — 142 51.4 59.4 21.6 566 20.5 17.9 6.5 258 93.5 276 100
Apr. 25, — 157 52.9 63.1 21.2 56.2 18.9 20.7 7.0 276 93.0 297 100
May. 23, — 153 54.2 58.7 20,9 52,2 186 17.8 6.3 264 93.7 281 100
Jun, 20, — 177 51.9 72.7 21.4 687 20,2 22.2 6.5 318 93.5 340 100
Jul 25, — 200 52.0 837 21.8 732 19.1 27.4 7.1 357 92.9 384 100
Aug. 22, — 187 52.5 74.6 21.0 72.1 20.3 219 6.2 334 93.8 355 100
Sep. 19, — 189 5.0 77.4 20,9 740 20.0 30.1 8.1 340 91.9 370 100

Abbreviation; A, c.: Abdorminal cabity, ** ~*3 Ordinary meat, ** Whole edible meats, *> Each part of meat contain-

ing red meat, ** Containing abdorminal-cavity meat.
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Table 3. Cultured and wild red sea bream used for analyses*!

Body length Body weight Coefficient*?
Localities Data of of Fatness
(Prefecture) sampling Range Average Range Average
(cm) (em) 163 (g) Range Average

Shirghama (Wakayama)*® Jul. 3,84 41.0~42.2 41.7 1,250~1,660 1,440 18.1~22.1 19.8
Mikinoura (Mie)*® Jul. 30, —  40.0~42.0 40.7 1,280~1,530 1,400 20.0~20.9  20.5
Yaguchiura (Mie)*® Sep. 3, — 40.0~44.0 41.3 1,240~1,260 1,240 14.8~19.4 19.3
Sazaraura (Mie)** Oct. 2, — 39.4~42.0 40.3 1,325~1,550 1,460 20.9~23.8 22.3
Irago (Aichiy* Jun. 4, — 37.6~44.2 41.4 982~1,430 1,260 15.8~18.8 17.7
<Wild fish>
Furueura (Mie)*® Dec. 4, — 32.4~37.8 35.3 820~1, 000 887 18.5~24.1  20.4
(Fresh bait
Sazaraura (Mie)*® Dec. 4, — 28.4~33.4 30.8 585~900 728 23.3~29.3  24.8
{Moist pellet>
Saeki Bay (Ohita)*® Jul 11,785  13.5~18.0 15.2 57.8~149 90.6 23.5~30.5 26.2
{Marifarm>
Saeki Bay (Ohita)*” Ju. 11, —  21.0~21.2 21.1 237~251 244 25.5~26.4  26.0
Marifarm>

#1 Each lot consists of above three individuals except for two in 1 age fish of Marifarm, *? Body weight (g) X 10%/
(Body length (cm))?, ** 2 age fish, ** 3 age fish, *® Fish cultivated by feeding different baits (1 age fish), ***” Fish
cultivated at the released from a net cage (*¢ 0 age fish, *7 1 age fish).

Table 4. Average weight and weight ratio of each part of meat from red sea bream

Dorsal meat®! Ventral meat™* Abd.-cavity meat*® Red meat Whole ord. meat Edible meat

Localities Data of
sampling Weight Ratio Weight Ratio Weight Ratio Weight Ratio Weight Ratio Weight Ratio

@ W @ W (® (%) @ @ (%) (g (%)

Shirahama Jul. 3, ’84 587.8 45.6 278.5 21.6 352.2 27.3 70.0 55 11,2185 94.6 1.288.4 100
Mikinoura Jul. 30, — 558.2 51.2 261.5 24.0 212.8 19.5 57.5 5.3 1,032.5 94.7 1,089.9 100
Yaguchiura Sep. 3, — 453.5 49.6 197.7 21.6 208.0 22.8 55.0 6.0 859.2 94.0 914.1 100
Sazaraura  Oct. 2, — 498.3 53.3 217.7 23.2 144.7 155 746 8.0 860.7 92.0 935.3 100
Irago <Wild> Jun. 4, — 442.2 54.7 185.6 23.0 131.9 16.3 48.1 6.0 759.7 94.1  807.8 100
Furueura Dec. 4, — 406.8 54.1 157.7 21.0 140.3 18,7 47.0 6.2 704.8 93.7 751.8 100
Sazaraura ** Dec. 4, — 382.6 51.6 151.9 20.5 160.4 21.6 46.2 6.3 694.9 93.8 741.1 100
Saeki Bay*® Jul 11,'85 21.7 57.7 9.1 24.2 6.3 168 05 1.3 37.1 98.7 37.6 100
Saeki Bay*® Jul 11, — 55.3 55.2 24.3 24.2 17.6 17.6 3.0 3.0 97.2 97.0 100.2 100

Abbreviations; Abd.: Abdominal, ord.: ordinary, *' ~*3 Ordinary meat, ** Fish raised on moist pellets, ** 0 age fish
cultivated at marifarm, *¢ 1 age fish cultivated at marifarm.
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Table 6. Mineral contents of the dietary fishes for analyses*! (mg/100 g fish)

gDﬁﬁgof Bod(}:: [lgmgth Body( ;x)relght Ca P Fe Mg Na K
Oct. 26, '84 15.8~19.8 52. ~87.0 155 340 1.0 10 35 29
Nov. 20, — 11.2~15.5 11.0~28.0 212 204 1.1 31 144 69
Dec. 19, — 14.4~22.0 12.6~15.0 403 509 2.1 45 145 292
Jan, 21,85 16.6~19.7 40.0~88.0 301 478 2.6 42 172 129
Feb. 26, — 12.5~13.7 21.0~28.0 270 547 3.3 46 159 325
Mar. 20, — 18.3~20.0 58.0~80.0 371 558 4.0 50 151 263
Apr. 25, — 17.5~22.2 50.0~100 720 639 3.4 52 207 277
May 23, — 5.0~7.0 1.5~2.6 396 499 1.7 48 157 211
May 23, —** 9.5~14.0 10.8~34.2 388 528 1.2 60 147 362
Jun, 20, — 7.7~10.2 5.0~11.7 385 485 3.0 54 103 253
Jul. 25, — 19.0~22.1 60.0~125 463 508 4.4 35 108 172
Aug. 22, — 12.4~15.7 25.0~50.0 474 511 3.0 32 114

Sep. 19, — 15.3~20.0 40.0~120 461 552 3.5 41 109 123

#1 Each lot consists of above ten individuals of the fishes (sardines) on which the cultured red sea bream have

fed. *? Dietary fishes are mackerels.
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Fig. 1. Variations with growth in the calcium contents of
the various parts of cultured red sea bream and
in those of dietary fish.

©—@® : Dorsal ordinary meat, O—O: Ventral
ordinary meat, J—0J : Abdominal-cavity ordi-
nary meat, B—m@: Visceral organ, &-—2a: Die-
tary fish {Sardine but lower symbole spot at May
23 shows mackereles), a4—a: Whole ordinary
meat in 1984-Year class, 4--a: Whole ordin-
ary meat in 1983-Year class.
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Fig. 2. Variations with growth in the phosphorus con-
tents of the various parts of cultured red sea
bream and in those of dietary fish.

Symboles are the same as those in Fig. 1. The
upper symbole spot at May 23 in dietary fish
(Sardine) of symbole (&) shows mackereles.
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Fig. 3. Variations with growth in the iron contents of the
various parts of cultured red sea bream and in
those of dietary fish.
Symboles are the same as those in Fig. 1. See
Fig. 1 for symbole (&)
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Fig. 4. Variations with growth in the magnecium con-

tents of the various parts of cultured red sea
bream and in those of dietary fish,

Symboles are the same as those in Fig. 1. See
Fig. 2 for symbole (2 ).
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Table 7. Mineral contents in the various parts of cultured red sea bream

Calcium (Ca)

Phosphorus (P) Iron (Fe)

Localities
DM VM AM OM VO

DM VM AM OM VO DM VM AM OM VO

Shirahama 13 15 11 13 2
Mikinoura 11 4 31 13 16
Yaguchiura 13 8§ 17 13 25
Sazaraura 8§ 14 33 14 —
Irago <Wild> 3 15 3 7 18

270 288 155 241 62 0.6 0.7 0.6 0.6 1.3
241 139 181 203 147 0.6 0.5 0.5 0.6 4.1
240 211 198 223 125 0.5 0.5 0.8 0.6 1.5
124 231 211 166 72 0.3 0.8 0.8 0.5 0.6

83 264 65 122 319 0.2 0.7 0.2 0.3 6.9

Abbreviations for various parts are the same as those in Table 5.
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Fig. 5. Variations with growth in the sodium contents of
the various parts of cultured red sea bream and
in those of dietary fish,
Symboles are the same as those in Fig. 1. See
Fig. 1 for symbole (&),
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Fig. 6. Variations with growth in the potassium contents
of the various parts of cultured red sea bream
and in those of dietary fish,

Symboles are the same as those in Fig. 1. See
Fig. 2 for symbole (&),

A PHEBR 5~ ORI S OBE B S Wb o 10,
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i, ZOLEET Fig 7 1R 90 L 7= sk 5
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(mg/100 g meat)

Magnesium (Mg) Sodium (Na)

Potassium (K)

DM VM AM OM VO DM VM AM OM VO

DM VM AM OM VO

43 42 22 37 17 34 3% 28 32 170
36 21 27 30 16 47 27 42 41 178
37 30 26 33 32 42 40 47 43 13
18 32 30 24 9 19 45 48 30 99
10 31 7 15 39 19 62 18 29 243

562 600 443 536 186
490 396 396 447 283
398 388 270 365. 129
151 361 284 250 101
244 495 180 294 371
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Fig. 7. Comparison of the mineral contents in the various parts among cultured red sea bream from different

localities, and with those in wild fish.
: Phosphorus

: Potassium

: Magnecium

: Caleium
: Iron

Table 8. Mineral contents in the various parts of red sea bream

Phosphorus (P)

Iron (Fe)

DM VM AM OM VO DM

VM AM OM

VO DM VM AM OM VO

: Sodium
Baits
Fresh bait*! 19
Moist pellet** 4

222 84 205
250 323 274

38 05 0.4 01 04 09

147 0.5 0.5

0.2 0.4 3.3

Abbreviations for various parts are the same as those in Table 5.

*1 Sardine, ** Pruducts of Nikaiken Co.



v &4 DR DB 127
K»Eb%<, £O4EIE 101~600mg 2R L, 25 K?Aiﬁi@%ﬂi‘?’i’%’%ﬁ\oto g7, TRHOAET

BT, WIS & N TR ERSA LN,
MO T 5 E, K GIHTHEETE L, Bl
%fd #otoit,Kuﬁm,%mmum&T%

L%’wb’g 72 K L:ow’@%wd)ti P<Thy, oGl
if&fﬁiﬂ‘f@*‘ P& IS & OSBRI O T b o 72
, FOMOEMI TG E b RERP I, 12,
3’5?‘.).\.%.0) P &R A RECR el (T
P TE v, FEFEMA D Na, Mg BL U Ca Ficld, #h
Fh 13~47mg, 9~43mg, 2~33mg R L, MM
MELICE AR B, WM CHIET B & RELR L,

Mineral
0 150

ERITRBBICIEARS L Y Dl h o 72, Fe it
imﬁdwnioz~08mgf,;MWLtM%m*ﬂw*
LWMRTH B, FOERIIL T X CHLNTLLHRD
EARCRRAUC IR TR O T R o T b,
SR, REMOREOI L TER O F AP R o
kw3 ZEhoiiBTiE, BALETHLIS Y
DU YRMBEONETIE Sy OEFRE, 250, N4

HEROBIBR L THBDTREVHLEEL b,
mefﬁﬁ ERIE L R TE D 72,

SEBHAETAR MLy NERAEOLE AW
B A X MO E R T Table 8 IR, %72,

contents (mg/100g meat)

300 600

Fresh bait &

450

Moist pelletl= X
{ 150

Fresh bait K

Moist pelleths

1] 200

Fresh bait £

Moist pelleths

150

Fresh bait [

Moist pellet

Fresh bait
Moist pellets

<O<> <KZ0> <P > <> KZ0>

Fig. 8. Comparison of the mineral contents in the various parts between red sea bream raised on fresh bait

and those raised on moist pellets.
Symboles are the same as those in Fig. 7.

cultivated by feeding on two different baits

(mg/100 g meat)

Magnesium (Mg) Sodium (Na)

Potassium (K)

DM VM AM OM VO DM VM AM OM VO

DM VM AM OM VO

36 31 10 30 4 39 37 16 34 18
31 38 49 37 20 126 37 57 91 25

405 368 94 335 30
121 465 604 308 90
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7z, WEOLBREY Fig. 9 105RY, K &3k 1
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Yoo

(mg/100 g bait)
Mineral Fresh bait*!  Moist pellet**
element p
Calcium (Ca) 253 695
Phosphorus  (P) 310 686
Iron (Fe) 2.5 6.3
Magnesium (Mg) 4 96
Sodium (Na) 21 199
Potassium (K) 10 243

*1 Sardine, *# Products of Nikkaiken Co.

AL CREMI MR A ISR T v, P ERISRIT
BHROFDRLREL L, MBTIE, 1 EACTIREAIC
EREFO SRRV, 0 EHTEMITRFAO TS
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EAICKERERIAGR LD 57,
BRERABEOEkE Fig 102, w541 @f‘mzh in
T3 B R TOMRK~ ¥4 DEWHBHA O Sl
DPEEV—F—F v — TR, 2B, Oﬁmbi
C1ERRESVIIBOFSMT, £z, R 1R
WROMTHL, R L S0~ ¥4 DS &
BB RBEE SR VMR L. &Y bid, Caldn
7 OWE E RIS TAOMRE TS o R
R«T%L<ﬁwﬁcmttuit,KkP¢ﬁuf
<
ToTwh, Nad&%Oﬁﬁ%%(?«fﬁmﬁﬁw
LB, DI, w5 AT BB MK
SEEE, BRESRIGRINEEr RV B b L #

Table 10. Mineral contents in the various parts of red sea bream

Culture Calcium (Ca) Phosphorus (P) Iron (Fe)

farm DM VM AM OM VO DM VM AM OM VO DM VM AM OM VO
Net cage®! 4 23 45 17 76 297 303 262 291 109 0.5 0.7 0.5 0.5 2.7
(0 age fish)

Marifarm 18 24 42 24 91 221 237 202 222 267 0.4 0.6 0.3 0.4 4.8
(0 age fish)

Net cage*! 18 34 43 27 30 297 326 250 294 140 0.9 0.8 0.5 0.8 5.1
(1 age fish)

Marifarm 4 3% - - 7 255 252 — — 133 0.8 0.8 — — 9.5
(1 age fish)

Abbreviations for various parts are the same as those in Table 5

*#1 Data applied are those from
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Comparison of the mineral contents in the various parts between red sea bream cultivated at marifarm
and those raised in net cages.

Symboles are the same as those in Fig. 7.

cultivated at marifarm and in net cages

(mg/100 g meat)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

DM VM AM OM VO DM VM AM OM VO DM VM AM OM VO
37 3% 3T 37 28 45 67 65 55 74 503 502 349 471 61
33 28 26 31 68 138 119 110 129 142 636 431 240 518 240
40 42 31 38 29 60 64 65 62 88 434 418 253 393 67
28 18 — — 13 63 93 — — 122 444 1,040 — ~— 39

sample of Jul. 25 in the Table 5.
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Fig. 10. The ratios of mineral contents in analyzed red sea bream to those listed in the standard tables of
food composition in Japan.
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