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Syngnathiformes

Cornetfish¥* Fistulariqueﬁimba that wereAcaught in
November-in'the Eas£ Chiﬁa Sea,‘were examined. This~16ng (27 -
47'ém) fish is light in weight'(lS - 71 g) ahd-is found sihgly
in the catches. When dressed, cornetfish yields little flesh
(42 - 47%) beééuse it héS‘a large headA(Zi‘— 25.6%), a massive
-skeieton.(18.3%5.and bulkyAvisceré (9;1%; including 3% livér).
Cofnetfish flésh has a lOW-fat.content. The confent of fat re-
cofdedﬂ'in>the-ihedible portions of its body is also rather low
(Table 271). | |
| CérnétfiéhufleSh canned in its natural juices has been 190
~given a féQourable rating. Its boiled fieshlis similar in flav-
our to Shrimp;V‘ | |

Berycilformes

Red snapper (Trachichthodes gerrardi) of the family

Bechidae'predominates in trawl catches. ‘Its body lehgth ranges
-frqm 20f54 cm, but gpecimens ﬁeaéuring 36 - 40 cm prevail in the
catéhes. .

| Red shapper hés a»pinkishfred body colouring and largé,
firmly attached scaies, The fish has a large head and a low con-
‘tent of flesh. In a red snapper weighing 1150 - 2470 g, the head
amounts to 32.6;—.44.6%, viscera to 334 - 5% (including 0.6%
| liver),jfuily dressed body** to 50.1 - 56.6%, bones to 8.9 —711.8%,
fins to 2.6 - 4%, scales to 2.7 -4.3%, flesh with the skin on

to 31.1 - 42.4%.

" Also known as trumpetfish or flute-mouth. (Translator).

Tk %k . .
" Headless dressed fish with the tail removed. (Translator).




- ual glands. Prior to the spéwning it amounts to 7.5-11.4% (incl-

. the red snapper‘on'abcount of the changes in the mass of its sex-

shapber (whoseAspwning season is rather lengthy) from on region

to another and are’different on different months.

.ll.-.3
- The relative mass of the visééra veries seasonally in
uding 4.3-8.5% sexual glands), but it drops to 4.2-7.3% (includ-

ign 2-5% gonades) after the spawning. It may therefore be assum—

ed'that the weight ratios‘of.different body parts. vary in the red

Table 271.
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Chemical composition of different body éarts in cofnetfish.

.'1. Body parts! 2. Flesh 3. Head, bones, fins 4. 1liver

5. -Remaining vescera 6. Threshold contents, % 7. Moisture
8. Fat 9. Protein 10. Ash

| .Thé flesh of red snapper contains 1.4% fat, 20.4% pro;
tein; 76.9% moisfure and 1.2%-aéh. When boiled or fried, its
flesh is delicate and,has\an.excéilent flavour. Red snapper
should be classified as'a\gobdquality foodAfish. The flesh of .

red snapper contains'(according to Teplitskaya's data) 1.5y %

‘ Vi?amin“BLZ’.quT'% Viﬁamin 32,‘1001~% vitamin Bc and 4500+ %

vitamin PP. Vitamins of the.group-B have been detected in red
snapper eggs (B, - 14y%, B, = 1000y %, PP - 300.-8) .

The content of oil in the liver does not exceed in red
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snapper 5.5-6%, that of vitamin A is 5500 I.U. (i.e. 93000-94000
I.U. per gram of liver oil). . The liver is rich din water-soluble
vitamlns 312 (127Tf%)‘_B2 (2500Y~%), Bc (2007~%) and PP‘(QOOOT%).

Zeiformes -

‘»dohnddory (Zeus japonicus) belonging to the.family
>Zeidae,’Were examined The fish were caught between January and
May in the East Chlna Sea.

This peoullarly shaped fish has a'massive.head, large
‘ bones'and fins. For.examble, the weight ratios of different body
parts ‘in the John dory spe01mens weighing 570 ‘to 1450 g, varied
as follows (in % of the welght of the flsh) head 25. 3—28 3,
'Vlscera 14,2~ 15 3, fully dressed body 52. 2 60.5 (1nclud1ng bones
and flns amountlng to 13.6- 18, flesh with the skln on 38-47). |
Its flesh has an average flavour and is non—fatty, but its

' v1scera have a falrly high fat content (Table 272).

‘Mugiliformes .
The barracuda family (Splyraenidae) includes several 191

species: Sphyraena japonica, Sphyraena jello, Sphyraena pinguis

-and Sphyraena piouda, The first three species have a flavourous,

deliclous flesh; the last species is not used for food purboses.
| Judging from the results of the research done by V.
Bogacheva; I. Froloya and A. Lisachenko,.the welght ratios of
differentibody parts vary within a fairly large range in the
"barraoudaS‘caught during-different seasons and in different re-
.gions. (Table 273). .
Data from M. Sycheva s and A. Lisachenko's analyses on

the chemical composrtlon'of barracuda flesh are presented in Table

274.




000015

TXUMRNCCRIT COCTRR HACTON TR WA RO

v 5 © L Hpeneant cotepisanns, %
veaa T VAR e ——
e L6 paara | 7 mnp ! 8 Seaok | 9 sona
A 1) 04 . 188 13
Ity T X 17 . 2,1 T
3 Tozona,” kocrn -7 -T2 1,6. I AR 7.3
T TR 783 . 3y 189, Hat
L Buypenoern - . B6S tas T2 . 1,7

Table 272.

Chemicél’cbmpbsition of different body parts of Zeus japonicus.
-~ 1. Body parts, 2, Flesh 3. Head, bones 4. Viscera 5. Thre-

ShOld. contents, $ 6. Moisture 7. Fat 8. Protein 9. Ash




Table 273
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Table 273; Weight ratios of different body parts in barracudas;
1. Indices 2. .Body length, cm: 3. Weight of the fish, g

4, In % of the:weight oﬁ the fish 5. head. 6. vVviscera

7o inciuding-liver' 8. fully dressed bédy* ‘9. bones and fins
'10. scales 11. skin 12. flesh with the skin on 13. flesh

- with the skin removed (skinnéd) 14. Sphyraena jello

15. February 16. July-August 17. East China Sea 18. West-

ern Austrélia 119.‘ New Zealand 20.- Guld of Tonkin

21, Sphyraena pinguis 22.° March 23. Southeastern Pacific

Ocean 24. EasﬁaChina Sea 25. Sphyraena abtusata 26. North-

western Indian Ocean.

_ Dressed,‘headless fish with the tail removed. (Translator).
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Table 274
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Table 274. Chemical"composition of flesh in barracudas.

1. Species. 2. Sphyraena jello 3. -.Sphyraena langson

4, Sphyraena pinguis 5. Sphyraena abtusata 6. Fishing region

7. Guld of‘Tonkin 8. East China Sea 9. Weétern Australia
10. New Zealahd '11. Southeastern Pacific Ocean 12. East
Chihé'Sea 13. Norﬁhwestern Indian Ocean 14. Fishing period
15. July—August1‘16. Febrﬁary 17. February 18. March
19;‘ February 20. Weight.of the fish, g 21. Threshold con-

tents, % 22. Moisture 23.° Fat 24. Protein 25, . Ash
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.Acéording to the data found in the.literature, barracuda
 fleshvhas a 2~7.3% fat content, in view of which this fish should
be classified ‘as medium~fatty.

-The flesh of Sphyraena jello is dark (cream-coloured),

with a’bidishfgreenish iridescence.- Boiled flesh is darker. The

stock obtained is dark, unappetizing} with an unpleasant odour

and flavour. Fried flesh of~Sphvraena jello, particularly in the

form_of fish-cakes, has beén'given a satisfactory rating. The

flesh of gbhyraena pinguis compares favoﬁrably with that of

Sphyraena jello because of its lighter colour, delicate texture

and pleasant flavour. Judging from the data available in the

1iterature,;the‘fle$h of Sphyraena pinguis has been given the
top rating for its flavour.

Barracudas can be classified as food fish, although
their. flesh hés fairly low organoleptic indices. Frozen storage
isAthe mosﬁ-expédieﬁt method for_barracudas.‘

Inedible portions'of'the barracuda body (in both

Sphyraena pignuis and S. jéllo) have a high content of fat (Table
275) . |
When prbcessing the offal for fish meal, it is there-

fore possible to increase the fat content in the product obtained.

‘The liver of the Sphyraena jello caught in July in the
Gulf of Tonkin (and~weighing 800-1900 g)rcontéined (according to
the data of G.‘Dolbish)_5—6% lipids and 65-68% moisture,’asfwell
as 1070 to 4040 I.U. of vitamin A per gram, i.e. 20980 to 67200
I.U, Viﬁamin A per gram of liver oil. |

According»to the results of A.‘Teplitskayan analyses

192
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and to the data found in the literature (Khlgashl*,'1959f,
‘threshold contents of the water—soluble vitamins of the group B,
whlch have been found ‘in the body of barracuda specimens examined,
is as follows (Table 276). |

“?1Table 275
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Table 275. ' Chemical composition of different body pérts in
barracudas. 1. Body parts 2. head, bones and

1

© fins . 3. viscera 4. milt 5. roe 6. threshold contents, %

7. moisture 8. fat 9. protein 10. ash

Table 276
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Tablé 276. 1. tissues 2. flesh 3. viscera 4.t.liver

5. threshold contents (jﬁ%) in raw tissues. o

All the Foreign names appearing in this paper, are transliter-
ated from Russian.  (Translator).
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- Mugilidae
Two of the species belonging to the family are commer-
ciaily important in the Pacific Ocean and in the Sea of Japan.

These aré striped mullet (Mugil cephalus) and pilengas (Kugil

~so-iuy).ﬁ‘Pilengas ié quite common in our waters; striped mullet
»is found but rarely. Fishing for pilengas takes placefin the
southern Priﬁor's* during thé~spring and in the autumn. Thé
commercial value of this fish'isbnegiigablé.

Striped mullet and pilengas“attain a length of 60 cm
-(commonly measure 30-40 cﬁ) and a weight of 3 kg (commonly weigh
1.2-2 kg). | | |

Weight~rétios of different body parts were determined
in pilengas by E. Kleie, Z. Podoba, S. Gakiéhko, When the fish

caught - during July-September in Peter the Great-Bay, iﬁ the

. Amur river estuary and in the Tyk Bay were examined.  The weight |

ratios of différent bddy parts varied within é_very small fange
infthe_piiengas weighing 500-1700 g (in % of the weight of the
fish):‘_head_13;6-l7.2,Afully dressed body 66.9-71 (including
3.6-5.6 Bones, 2;9—4 fins, 56.4-61 flesh with the skin 6n) and
viséera 8.9-16.8. .Pilengas have a flavoursome, déiicate, fatty
flesh. This fish is particularly oily.in the autuﬁn; ‘Results of
. the analysés carried out by Z. Podoba, L. Vakulyuk,and N. Firsova
show that thé Pacific Mugilidae have a hiéh fat content in the
flééh,'as,well as in the inedible po£tions of their body_(Table

277).

- Maritime. (Ttanslétdr).

194
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Table 277. Chemical comﬁositibn of different body parfe in-pils
engas and striped mullet. l;\fishing region 2. Amur Bay, south-
ern Primor'e* 3. Amur river esturary'~4. Sea of Jepan> 5. Pacific
Ocean 6. Ausfralian coast 7. East China Sea  8.,Fishipg~period
‘ArPilengeS '9.~April ‘l0flseptember 11. October 12. September-

. October '13. September 14. October 15. Jﬁly-November 16..Nove-
mber 17. Tissues examined 18. Flesh 19. Flesh 20. Flesh |
21. Head, fins 22. Flesh '23. Flesh 24. Flesh; B—étriped mullet
25. Flesh 26. Flesh 27; Head.and‘tail 28. Flesh 29. Thresh-

old contents, % . 30. moisture .31.“Fatnu32._Protein . 33." Ash

Maritime. (Translator).
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The fat content in the flesh of pilengas from Peter the
- ‘Great Bay depends upon the size of the fish: the content of fat
in:the‘flesh of‘small-specimens (weiching 15—200.g).does‘not ex-
~ceed l 5-2. 50, but may'be as high as lO-lS% in the flesh of large
f£ish (1500-2000 g). | - ’

 The large pilengas caught durlng the autumn in the
" southern Prlmor e and in the esturary of the river Amur, are a
fairly vauable fish. Commercial fishing for pilengas should
therefore be encouraged and developed on a larger scale.

According to the data found in the literature (Ionaze,

_AMuroyama, 1956; Khlrozehet‘al), the following vitamins have been

detected in pilengas flesh: B (100-1304-%), B, (400-530.%),

1 2

B, (400143oqn%); pantothenic acid (160-830 y'2) and folic acid

(120-p26y»%)
: The fat extracted from pilengas flesh is pale»yellow in

colour,and has pleasant organoleptlc propertles. Its physico-

15 20

% ~0.92305 D
saponlflcatlon number 186 4~ l92 6, 1od1ne number 115.6-124.3,

_chemical constants are as follows.

unsaponlflable substances 0.2-0.7%.

Polynemlformls

The'family Polynemidae inclused several species of fish,

which’may:be~Valuable commercially. Catches from Australian wat-

ers 1nclude occas1onally Eleutheronema tetradactylum spec1mens

measurlng 25 92 cm and weighing 240-10000 g. Small spec1mens of

Polynemldae have a»greater relative mass of flesh than do large

specimens (Table 278).

The flesh of Polynemidae is non-fatty, has an excellent:

flavour when boiled or fried. A higher fat content has been

-0.9204, n_"-1.4725-1.4748,
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established in inedible parts of the body (Table 279).

‘Table 278
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Table‘278; Weightrratibs of different body pérts in Polynemidae.
1; Indices 2. Weight of.the'fish,.g. 3. Body lengﬁh, cm,

4. In % of £hé_weight of the fish 5. Head 6. Viscera 7. In-
.cluding liver 8;'Fully.dressed body '9.'Including bones ,
lO{IFinS' 11. Scales 12. Flesh with the skin on 13. iarge

14. small | | |

\

Table 279 \
T T OUXENNEETKI CheTan yacTelt teaa TEIsRERe It T Tt
: @ TTpeaean copepwames, % i
Yactu rteaa :
g maara [10 w»wp . [ Gewox . |12 soma
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g Heveus ' L6738 44 . 14 ‘
U _ 81,2 20,0 1,0
6 llospouounny, xocth, rodosa,  H4.2 . 16,1 17,8
7 HARRHUK o 67,6 20,1 19,3

Table 279. Chemical composition of different body parts in Poly-"
‘nemidae. 1. Body parts 2. Flesh 3. Viscera (without the liver)
4. Liver 5. Vertebral column, bones, head, fins 6. Threshold

contents, % 7. Moisture 8. Fat 9. Protein 10. Ash
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~ Table 280
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Table 280. I.-Body patts - 2.°Flésh..3. Head 4. Viscera 5. Liver
6. Threshold contents (T%) in raw_tissues. '
Bony parts of the body (the head,.the bones and the
fingy yield~ah excellent broth, which congealé readily. The

flesh of Polynemidae has a high content of'vitamin B (Teplit-

12
skaya); the liver is particularly rich in this vitamin (Table 280).
Polynemidae are valuable food fish. Frozen storage is

. recommended.

Perciformes _ . : ' ~ 196

Centropomidae familf. .The Ambaésis copsi specimens
caught in the East China‘séa; were examined. The fish measures .
15-19 cm in length and weighs 90-120 g. It has a fairly massive
‘head (19.5~2$.2% by weight). When dressed, it yields 69.8-74.3%
fully dressed bodies and 3.5-6.32% viscera. The flesh contains
79.8% moisture, 0.6% fat, 17.6% protein, 1.8% ash. It is non-

- fatty and unpalatable.

Serranidae family. Epinephelus fasciatus* and Polyprion

oxygeneios* (the latter is also-known as the grouper), sea bass

pinosus, as well as Malakichtis

]

-Lateolabrax japonicué and‘Niphbn's
- griseus were examined.
Characteristics of the fish investigated and weight

ratios of their different body parts are presented in Table 281

. The two are referred to in Russian as grey perch. (Tmanslator).
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according to A.,Lisachenko's, E.lKleie‘s et al. data.
Serranldae have a large head and ma551ve bones. Small

Malakichtis have the lowest mass of flesh

ed that the relative content of flesh increases in EplnepheIUS

fasciatus and- Polyprlon oxygenelos as the overall 31ze of the

. fish decreases on account of the marked decrease in the ralative

- mass of 1ts head.

Chemlcal comp051tlon of Serranldae flesh is presented

in Téble'282.aCCording tQ the results of the analyses by

It has been establlsh—

Table 281.

l.

Indices

Weight ratios of’

2. Body iengtn,

cm. .

of the weight of the fish 5. Head

liver

8. Fins, vertebral‘coiumn, bones

6.

9.

Viscera

7.

different bony parts in Serranidae.
3. weight of the fish. 4. In %
Including

Flesh with the skin on

Table 281
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10. Epinephelus fasdiatus and Polyprion‘oxygenéiOS 11. Esst China

Seas, Fébruary *12.AGulf of Tonkin, July-September 13. New

Zealand, February 14. Lateolabrax japonicus 15. Peter the Great

Bay, October 16. Niphon spinosus 17. East»Chiné Séa; February

18, Malakichtis 19. East China Sea, November—January}

- Table 282
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b ' . : e | Bee lipencatr coacpa i
E “Haspanne | Paiiou noma . ‘ 'nﬁgl:-?”' Smé. ] o .
N R : | 147088 3r pgara | s lC\(Zz?!«: | sann
,3 2 Oxyun cepuit | Bocrouno-Kuraiteroe T 470 70,9 5,7 - -
*i' S "Cwuope : 15 Slasapn -510 : _ C
£ PR ~ . Gempan 300 725 05 169 13 |
- A0 000 i85 67 33 29
17 Mai- 2300 79 02 190 12
: 03— 16100 790 2,7 22 [
.18 cenTaASph ‘
' 19 Hexabpe 4000 734 26 222 18!
3 Orynb ?cpxilﬂ QHosas 3enanann <0 Wespadn 970 74,0 20 195 1,2
) 10200 71,7 5,0 19,5 1.3
' & Mopekoit  1(Baa. TMerpa 20: Ostadpn 1680 756 13 178 1t
" snoncknil _. Beankoro .. o ) 793 2,0 19,0 L4 !
‘eyllak -Bocreuno-Kopefiesnit - 761 L2 186 Ll
: » 3amin s S 17,6 26 194 16 |
1’5 Mopekoit Baocroyno-Knrajicroe .
; cyraw L2 sope —_ — 783 0,4 19,1 1,8
© qudou -
% I3 Mazaruxtiedl3 To we . 22 Hondpu 38 R 10 172 14
: T BT Y B T W N

Table 282. Chemical‘compositioﬁ of Serranidae flesh.

1. Name 2-3. Epinephelus fasciatus and Polyprononygeneios

4. Lateolabrax japonicus - 5. Niphon spinosus 6. Malakichtis

7.'Fishing regibns 8. East China Sea 9. New Zealand 10. Peter
the Great Bay 11. East Korea Bay 12-13. Eést China Sea

14. Fishing period 15. January 16. February 17. May-July

18. September- 19. December 20. February 21. October

22. November 23. Weight of the fish, g 24. Threshold contents,

00’

25. Moisture = 26. Fat- 27. Protein 28. Ash
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Table 283 = - o

Xmﬂ.wcmm cacTas ‘l'lCTGH TeAa ceppuiiospX T

. 10 RApeaemn coaepranis, %
L Macru ?Mﬂ _ 1 Dlpaara j‘.,?mcnp il@:mﬂml soaa 1l .
i ‘5 Tnacsa, CWALBIIRN, o614 28 140 79 -,
- NO3BOHOUNEE, rOCTH . 69,3 8.0 88 159
. . Bu)rp(‘lmuc*'x _— o 450 ns o 51 . 10
- P : ST w4 445 95 18,
e S . Newerns - . . © 85,0 154 . .74 13 ;
o e S : B 7T X AN 1 IR W 1
13 Manaruxme 8 Toaona, paasutsu, o731 05 L9 70 |
IR o . < unanodbuinm koort 79,6 15 17,9 8.5
‘ . 9 Puyrpeusocta ' 730 07 0 93 13

R R I AV X .

LY. s St e tocpeman

Table 283. Chemlcal compos1tlon of different body parts in

Serranldae.

.

fl; Species. of Serranidae 2. Epinephelué fasciatus and PolZErion

oxygeneios 3. Malakichtis 4. Body parts 5. Head, fins, verte-

‘bral column, bones 6. Viscera 7. Liver 8. Head, flns, vertebral
column bones 9. Viscera 10. Threshold contents, % llﬂ~Moisture

.12;.Fat 13, Protein 14. Ash

Table 284 ‘ -

o . 5 Como]n- aune (79 ) B cupos nemetTRe
lactu reaa B | | B, ‘ nh
2 Toscaa 225 100200 - 25003500
3 BiyTpeitnocti 21=32 © 300—800 300013000 o
hnt“ii‘llb . 75182 1000 —1500 . 250063300 o

Table 284; l.eBody parts 2. Headr 3. Viscera 4. Liver

M. leolaeva, M Sycheva, a. Llsachenko et al., and to the data

avallable in the literature.

Wlth regard to the fat content, Serranidae should be
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claseified as low- or‘medium¥fatty fish, The Serranidae species

examined have (with the‘exception of Malakichtis) a firm, light-

coloured flesh with excellent organoléptlc properties both in a

bclled and in a fried state. The flesh of the sea bass and NlEhon .

fepresehtatives*is particalarly:flavoursome, whereas Malakichtis
is bony and its flesh is unpalatable. . _ |
o (A, Teplitekaya found the followihgiwater—soluble vita-
mins in the flesh of 'Serranidae"‘(-y;%):‘B2 (100?200); Bc (200))‘
By, (2-3.0) and PP (3000-7000). |

Serranidae are valuahle focd fish. .Fa£ accﬁmulatee in
considerablj_greater quanhities in the inedible portiohs of their.
body than in their flesh (Table 283).

The-stock‘made with the bony parts of the body is flav—

ourous,‘nutritionai, rich in*fat; and it congeals readily.

We wish to note- that a 28.6-44.5% fat content has been

recorded in the viscera of the EpinepheluS‘fasciatus and Polyprion .

oxygeneios specimens caught in the East China Sea in Februafy and

December. In view of their high fat content, viscera of,these'
fish represent dﬁring certain seasons a valuable raw material
which may serve as a source of oil.

Of the 1nternal organs of grey perch llver may offer

a certaln 1nterest because 1t contalns (accordlng to the data from -

'G. Dolbish's analyses) 62.2-70.3% moisture,‘3.8—ll.5% fat and
1300-20530 I.U. vitamin B per5gram of liver (34210-301910 I.U.
vitamin A per}gram'iivef oilj. Viscera (particularly the liver)
of’Serranidae are rich in vitamins B12 and PP (M. Sromyatnikova's

and A. Teplitskays's data, Table 284).
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Percidae family. Common perch (PerCa fluviatilis

Linpe)vlives in tﬂe Amur river basin. This fish has no commercial
significance;'but_is founa in«catches.i As a rulé,;the perch
weighs 0;5-1.5 kg;-rarély'atfains.3-4 kg in weight.

Weigh£ ratios of different body-parﬁs chafacterize the
perch as a'fish With a small relative mass of flesh. For éxample,
having dressed thé perch Weighing 0,5-0.9:kg, which were éaught
in July—AggﬁSt in the river.Aﬁur, E. Koshubo obtained thé‘lelOWf
iné (in‘% of the~body.Weight): scales 5.1-6.2, heads 26.7-29.4,
“fully dressed - bodies 58.3-61.3 (including 10-11.6 bones, 2.6-3.2
fins, 5.9-6.8 skin, 38.9-41 flesh) and viscera.

According to the data from %Z. Podoba's analyses, the " .199
fleéh of the Amur peréh caught iﬁ July-August (and weighihg,SOO—
900 g) has a low fat‘content‘(O.6—O.8%),'bﬁt a high content of
'moiS£ure(7S.9—81%). Its content of protéins does not,'ho&ever,
deviate from the'ndrm‘(16.4—18l6). Viscera of this fish are also
poor in.fat and have the following'cémposition-(in-%): moisture
82.8, fat 0.7,.protein_l4.9,\ash 1.2, | |

| Amur perch flesh has the same chemical composition of
the flesh vafies as follows (in %): moisture'79.5-80.7, fat 0.5~

0.7, protein 17.2-18, ash 1.2-1.3.

Cheilodoctelidae family. Nemodactylus valeniennesi and

Nemodactylus macropterus, representatives of the family Cheilo-

doctelidae, are found in trawl catéhes from the New Zéaland'shelf.

Sexuaily mature specimens of  Nemodactylus macropterus

attain a length of 24-40 cm and a weight of 500-1600 g; those of

850 g.
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These fish have the massive head, Large specimens also

._ have‘ﬁery bulky.Verterbae. Weight ratios: of different body parts

(in & of the overall weight of the fiéh): Head 27-31, viscera
. 3.1-4.9 (including 1.3 livef), fully dressed body 64.1-69.9
(including vérteral column and bones 6.2-11,9) fins 2-2.1, flesh.

' With the skin on‘49{4f59,8. The body of Nemodactylus is covered

with la;ge,'firmly'attachéd sdales that are removable with dif-

ficulty. The flesh Qf~Nemodactylus;Valéniennesi is virtually

identical to that of Nemodactylus mgcropterus. In both SPecies

the flesh cbntains 74.6-75.8% moisute, 2.9-5.9 fat, 19-20 protein,
1.2-1.8% ash. |

A. Teplitskaya recorded 4_7'5”r% vitamin Bigr 300 %
vitamin Bé,-SOOO—SOOOzﬁ% Vitamin'PP andv100—2007q% vitamin Bc in

the flesh of Nemddéctylus mercropterus.

‘Nemodactylus are medium-fatty fish. Théir flesh is

firm and haé(good flavour, when cocked. These are fdod fish.
Frozen storage is récommended.

Latridae family. Latris forsteri (or trumpeter) is a

large fish with a body length of 40-51 cm and a weight of 2000-
4000 g. |
The flesh of.the Latris caught neaf the shores 6f New
Zealand, contains 72.1%-mdisture, 6% fat, 20.3% protéin and‘l.4% ’
ash., It has an excelieﬁt flavour When either boiled,:df~fried;
Latrié is a high-grade food fish.H’Frozen‘storage is
- recommended. | | |
| G; Dolbish has found,that even in'the liver dil of large

specimens (weight 3000-4000 g) the fat content doesAnot exceed
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1.5-2%, that of vitamin A 2000 or 2100 I.U. (110000-113000 00U
per gram of liver oil).

Arrlpadae'Famlly. ArripiS'trutta (Australian salmon)

were caught in New Zealand waters, where this species is a wide-
: spread.COmmereial forﬁ. - The specimens found in the catches mea-
‘sured 51-52 cm in length and had a weight”of 2500—2600 gl

Arrlgls commonly has a length of 40-50 cm and weighs 1200-2200 g.
u Dressed Arrlpls ylelds 19.1% heads, 5.5% viscera (in-
c1uding l—lr9% llver), 75.4% fully dressed bodies, 5.3% bones,
2.6% fins (in %~ef the‘weight of the undressed fish)(and 51.1%
flesh w1th the skln on. | | |

The flesh is falrly fatty and contains 70% m01sture,

'7.l% fat, 21.8% protein, 1.1% ash. According to A. Teplltskaya's'
data, the flesh (partieularly the liver) has a high content of
vitamins of the group B‘(Table_285)l .

B The liver contains (according to G. Dolbish) 3.2-13.2%
1oil and 4000—4100 T. U.'vitamfn A (4000—41400'I.U. vitamin A per
'hgram of 11ver 011) | |

Judglng from the data of V. Dzhovett and V. Davis (1938),
the flesh of Arrlpls spe01mens welghlng 1350- 2161 g, has a wir-
tually stable ehemlcal composition durlng the perlod of January
to September: moisture 67,3—69.4%, fat 5;4f8%, protein 21-21.5%,
ash 3.6-4%. | | |

Itvflesh'has a firm texture and a peculiar flavour.
Arripis has been classified with regard to its technological pro-

7perties as_a-fobd fish‘that~can be either boiled or fried. The’

principal-storage.method is frozen storage.
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Theraponidae Famlly. The Therapon theraps caught in the

- Gulf of‘Tonkln,kare small (10-17 cm in length) fish weighing 30-

92 g. When:dressed; they yield (in % of“the overall weight of the
fish) i9.8—29.i heads,f§,7~9;8 viscera (including 1.2 1liver),
52:9—73 5 fully dressed.hbdies (including bones and fins which
amount to 13.6- 15 9), and 43—56'8% flesh with the shin»on.

The flesh of Theragon is non—fatty, bony and unpalata-
ble. It contalns 71.5-78.2% m01sture, 0.8-4% fat, 19.9-22.3%
protein, lf9—2.3% ash. Therapon has.no value'as a food fish.a‘

‘Priacanthidae family; The folloWing_three species of

the family Prlacanthldae from the East China Sea were examlned.

Priacanthus macracanthus, Prlacenthus boops and Prlacanthus tayenus.

‘ Welght ratios of dlfferent ‘body parts 1n these species

of Prlacanthldae were (according to the data of E. Klele and I.

Frolov) similar in the spe01mens we;gh1ng_lOO—4OOAg and varied

as follows (in % of the overall weight of the fish): head 21-29.9,

viscera 8.6-16.6 (including 2;8'1ivet), fully dressed body 56.5=-

62 (including 10-15.3% fins;fvettebral celumn),.flesh with the

skin en 45;4—50%. | ..
According to the data of E. Kleie, M. Sycheva and O.

Legon'ko, the flesh of Priacanthus macracanthus is non-fatty,

bony, inferior in flavour. - Similarly to the other Percoidei,

,Prlacanthus macracanthus accumulates considerably greater quan-=

tities of fat in the bone tissues and viséera than 1n the flesh

(Table 286).
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Table 286. Chemical composition of different pafts in Priacanthus:
1. Speciesiof

Pércoid?i 2. Priacanthus boops . 3._Priacanthus

~macracanthus 4. Priacanthus tayenus 5. All the species of
Percoidei 6. Body parts 7. flesh 8. flesh 9. flesh 10. head
11, vertebral column 12. viSCeraf 13. liver- lé.‘threshold con-
tents, % lS.;moisture .16;_fét 17. protein 18. ash -
Table 287.
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Table 287. Chemical composition of'different body part in
"RachYCentron‘canadum. 1. body parts 2. flesh . 3. viscera
4. head, bones, vertebral column, fins g

5. threshold contents,
6. moisture ' 7. fat 8. protein 9. ash '
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Table 288.
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Table 288. Composition of flesh in Decapterus.

‘1. fishing region 2. East China Sea -3. Gulf of Tonkin

4. Gulf of Celifornia 5. Indian Ocean 6. fishing periods

- 7. November 8. September -9y May 10. July-August 11l. Weight
of fish, g 12. threshold contents, % 13. moisture 14. fat
15. protein 16. Ash- | '

Rachycentridae family;‘ Among the fish belonging to the

family Rachycentridae, we examined Rachycentron canadum, which

are also known as "sargeant fish". The Rachycentron. canadum

specimens caught in the.Gulf of Tonkin and near the Australian

.coast, welghed 730 7100 g. When the fishvwere'dressed the fol-

1ow1ng welght ratios of their dlfferent body parts were established

(in %): heads 25.5-26.2, v;scera 7.8-11.6 (including 1.1-1.7
liver),.fully dressed bodies 58.8-66.4 (including 3.8-4.4 fins,
1-1.2 scales, 8.4-3.4 shin, 45.6-51.1 skinned_flesh);

- The fiesh of Rachycentrum canadum is non-fatty, but

flavoursome} when fried. It is somewhat less flavourous when
boiled.

A, Teplitskaya's anélysesﬂshow that the flesh contains

water—soluble,Vitam%ns‘Blz(Géﬁ%) B2 (200 %), Bc (SOOfr%)'and PP

(3560*1%).

201
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Rachycentron canadum is a valuable food fish. It should

be stored in a frozen state, .In contrast to other Per001de1, it
contalns llttle fat in the inedible portlons of its body

(Table 287).

»5.6-12.26'011 and 510*790_I.U..v1tam1n A (9500—14000 I.U. v;ta-

‘min A per gram of liver oil).

Carangidaeffamilz,] This family analgamates a large
number of different.fish species, many of which are vaiuable
commer01ally.

The follow1ng four species of Carangldae have been

’enamined} Decapterus‘muroads1, D. Maruads1; D. Eolzasgls
(a Californian spe01es), D. russell. |

} - When dressed, representatlves of these species yleld
small guantities of flesh: 18.1526.3% heads, 5.2-12.2% viscera
‘(including 1.1-4.4% sexual glands, 0.8-1.8% liver), 60-66.1%
_fully‘dressed bodies>(including €6~7% bones, 5.7% fins, 50.6f
| 56.4% flesh with the skin‘onf} The first two species are small A 202

(15f25kcm in length, 40-205 g in weight). The Californian

Decapterus is the largest’species in this group ( it attains 44-
55 cm in length, 1500-1800 g in weight).
Data from M. Sycheva's and A, Lisachenko's analyses

show that the fat content in the flesh of Decapterus does not

exoeed,4,5%, whereas the content of protelns is high (Table 288)

juices has been given a good ratlng.
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The bony body parts of the Decapterus specimens caught

in the East Chlna Sea in November, i. e. the heads, fins and tails,
had the follow1ng composltlon (1n %): moisture 61.3-70 g, fat

- 5. 1 6. 1, nltrogenous substances 15-20; a high‘content'of fat

(25, 16) was: recorded in the v1scera.

- Carangidae ofnthe.genusiCaranx. The following two

species of this genus have been examined: Caranx delicatissimus

and Caranx chrysohrys. 'BOth species have a large head, massive

bones and fins. Therefore,_they yield little flesh,'when dressed.
Accordingito the data of E.-Kleie and M. Sycheva, weight

ratios of different.body parts in the representatives of the
_Caranx‘species investigated (weighing 70-80 g), whichfWere caught
'durino different seaSOns (in' February, July, August) and in dif-
fernt reglons (Gulf of Tonkin, Great Australian Blght New
Zealand shelf), varled within the follow1ng range (in % of the
total welght of the_flsh).' head 19.4-27.3, viscera 7,9%10.8
(including 1.2A1iver), fully dressea body;60—72.7.kincluding 7.9
-14.5 bones. and fins, 52.7—58.5 flesh and skin).

| Aocordingfto~fhe‘data‘frova. Vakhrusheva's and %.
Repins's analyses, fhe flesh of the Caranx}speeimens-caught in
different regions, érovea to ha&e a very low fat content: if
attained 7% in the flesh of one s1ng1e, exceptionally large.

specimen (Table 289).
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Table 289.
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Tabie 289. Chemical composition of

flesh in Caranx.
1. fishing region 2. East China Sea 3. New Zealand shelf

4. Great Australian Biéhf 5..Gulf of Tonkin 6. Fishing period
7. Janﬁary—August 8. Februéry 9. February 10. May

- 11, July—Aﬁgust 12. weight of the fish, g ~13. Threshold con-
'tenfs, %;.14' moisturé ~15. Fat 16. Protein 17. Ash

>

Table 290
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Table 290;Mmdaabgéi£iéﬁf§f flesh in Selar.

1. Fiéhing.regiOn: 2. Selar boops 3. East China Sea 4. New A
Zealand 5. Gulf of Tonkin 6. Selar crumenophthalmus 7. Eastern

Indian Ocean 8. Fishing period 9. May 10. February 1ll. April-
August ;12. Weight of the fish, g 13. Threshold contents, %
14, Moisture 15. Fat 16. Protein 17. Ash
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It has been esfablished‘that the moisture and protein'
contents are-inversely proportionate in Caranx. This shows that
the peroentage'of.the profein hydration in the flesh‘varies be-
'tween 3.4 and 4. - -

Boiled flesh of Caranx is grey in colour and has a
satisfactory flavour. The stock made with bony portions of its:
body ‘has an excellent flavour and congeals readily. Fried flesh
. of_Caranx is equally flavoursome._

Inedible portions of‘Caranx bodies have a highly un-
' .stablevfat'oontent. For example, bony parts of the body, (the

’head, finsy-vertebral column) contain.7—lO.5% fat, liver contains
4.7426;7%.oil, stomach and intestinal fissues 4.l+4l.l% fat.
“Caranx'liyer contains (according to G. Dolbish) 330-1100 I.U.
vitamin A‘(7020—25100'I.U. per gram liverloil), intestinal and
‘stomach tissues contain 720 9120 I.U. Vitamin A (i.e. 2200-19520
I. per gram liver o0il). | |

| §gla£ species of Carangidae. Two Selar species have

been examinedf Selar boops and Selar crumenophthalmus. Selars

bear rows of Very large scutes on the lateral portions of their
caudal region. -
‘These fish‘have-large heads and a massive skeleton.
The relative mass of their flesh is therefore 50-55% or less.
-According to the data of Vakhrusheva, Kleie and Repin,
weight‘ratios of different body parts in the two Selar species |
investigated, varyhbut slightly, regardless of the fishing pexr-
iod (February—August), fishing region (Gulf of Tonkin, East China
| Sea, New Zealand shelf etc. ), or weight of the fish. (35-340 g):

head 25-28%, viscera 4,9—9.4%, fully dressed body 60.3-69.7%

203
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(including bones and fins 15. l-~16-69 ~flesh with the skln on 50-
54.4%) (1n% of the total welght of the flSh)

The two'Selar spe01es are non—fatty fish, even though

to 5.3% (Table 290).
:_ The flesh has eXcellentAorgaheleptic preperties when
boiled or.ffied. Smoked products héVe an excellent flavour,
, In the livef of the Selar specimens caught in the:Gulf
of Tonkin in'April, G.]Dolbieh'fouhd 5% oil and 160 I.U. vitamin
"A per gram (3200 I.U. vitaminlA perlgtam liver oil).

' Scomberoiden lysan. This large Carangidae species was

examined'by M. Vakhrusheva. In this fish the relative mass of
flesh does not exceed 56% because of the massive skeleton'and
1arge head. - Weight ratlos of different body parts in the Scomb-

: er01den lysan welghlng 490~ 7230 g, varied within the follow1ng

range (1n % of the total‘we;ght of the fish): head 14.3-21.1,
_viscera 4.2-11.7 (including 3.6 liver), fully dressed body 65-70,
vertebral column 8.6-18.3, fins'2, scaiee 2;7-3, flesh with the
skin on 51-56.5. - |

. Scomberoiden lysan flesh has the following chemical

composition: moistdre»70-74,vfat 1l.5-4.4, protein'22.4—23.7,
ash 1.3-1.5. The flesh has a high protein content, as a result
‘»of‘which the protein hydration index persists at the 2.9-3.1

‘level.  This may account for the fact that the flesh of Scomber-

oiden‘lyseh is somewhat dry, when it is boiled or fried. It has,

' however, an excellent flavour. The stock made with the bony parts

of the fish body is flavoursome and congeals readily.

204
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leer of large (7.2 kg) Scomber01den‘1ysan spe01mens

(llver 3.6% of ‘the total body welght of the flSh) contains 2-37% 7%
' 911 and‘4000-4500 I.U0. vitamin A per gram of the tissue (223500

-241000 I.U; per gram tissue fat). Its stomach and intestines
contain 4-4.5% fat and 2000-2600 I.U. vitamin per gram (60000-

65000 I.U.ivitamin A per‘gram tissue fat).

Table 291.
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Table 291. Chemical composition of different body parts in

Trachinotus. l,_Fishiﬁg region and period 2. Trach-
inotus blochii 3. East China Sea (January-February) 4. Gulf of "
Tonkin 5. Trachinotus russeli 6. Gulf of Tonkin 7. Weight of
‘the fish, g 8. body parts 9. flesh 10. head 1l. viscera

12. flesh 13. flesh 14. threshold contents, % 15. moisture
16. fat 17. protein . 18. ash
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Table 292. Chemical composition of ¥lesh in Trachurus japonicus
from the East China Sea.

1. Fishing period 2. January . 3. February 4. March-May

+ 5. November - 6. December - 7. Body length, cm 8. Weight of the

fish 9. threshold contents, % 10. Moisture 1ll. fat 12. Protein
13. Ash ' g : .

Trachinotus species of Carangidae. Two species of

Trachinotus caught in the East Chlna Sea and Gulf of Tonkln, have

been examlned. 'Trachlnotus blochii and Trachlnotus russeli.

. According to the data of M., Sycheva, dressed Trachlnotus yields

(in % of the total weight of the fish): 27.3-32 head, 4.7-6.7
viscera (1nclud1ng 1 4- 2 4 sexual glands and 0.8-1.4% liver),
56.6-62.3 fully dressed body, 12.7 13 4 fins and bones, 46.6-52

unskinned flesh. . Trachlnotus has the same relative mass of

‘flesh as the other species of Carangidae.

The flesh of the Trachinotus specimenS‘caught in the

East China Sea, is fatty to medium—-fatty, delicate and flavour-

some,,whereas that of the Trachinotus caught in the Gulf of Tonkin
is non-fatty (Table 291).
Because of its'high fat content and delicate flesh,

Trachlnotus is superlor to all the Carangidae examlned by us,

At 23° C, the fat of Trachinotus yields an abundant re-

"sidue sQlldlglycerldes, has an iodine number of 107.8 and a
saponification number of 192.2.

Trachurus species of Carangidae. -Trachurus argentus

caught in the New Zealand shelf area, and Trachurus symmetricus

(jack mackerel) caught near-the MeXican coast have been examined.

were 1550 to 1820_g in weight. According to M. Sycheua's data, -
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the two species have virtually identicai weight ratios of their
different_body’parts,.in'sbite'of the considerable differences in
their weight (in % of the total weight of the fish): head 18.2-
20 2, v1scera 8.1-9.1, fully dressed body 67.4-73, bones and

fins 9.7-12.8, flesh w1th the skin on 56.4- 61 9.

The flesh of the Trachurus spec1es examined is maximum-
fatty w1th satisfactory organoleptic 1nd1ces. ~Its chemical com-
p051tlongvar1es w1thin the following range (in %): moisture 71.3- , 205
74.6, fat 3.7-4. 6,'protein 20.3-22.5,. ash 1.3-1.5%. Bony portions.
'of the body (the head, vertebral column, fins) contain: 66-68%
m01sture, 7- 9 8% fat, 16- l7 4% protein and 6.1-14.4% ash.

‘ Trachurus Japonlcus is the most w1de—spread Pac1f1c

spec1es and constitutes the major bulk of the catches obtained in
the central zone of the East China Sea.
T. japonicus spec1mens having a length of 10-40 cm

(commonly measuring 22-30 cm) and a weight of 222830 g (commonly
- weighing 250;400'g), are‘found in the catches.
| Weight ratios of different‘body parts in the Trachurus
bjaEOnicus measuring 17-36 cm and weighing 63-650 g, vary as |
..follows (in % of the total weight of the fish)- head.l7 4-23.5%,
. viscera 5 4 -8% - (1nclud1ng 1% liver and 1.3~ 5% ‘sexual glands),
fully dressed bodies 69.6- 75 90, bones and fins 9.4-11.7%, un-
skinned flesh 53.8-60.5%.

- In small specimens¥® the flesh content is lower because
of the higher relative,weight of their head, bones and fins. Re~-
- lative weight of the flesh in small Trachurus specimens therefore

does not exceed 56;6%, whereas it is 60.6% (of the total weight

*

i.e. specimens measuring less than 20 cm in length.
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of the undressed fish) in large specimens. A row_ofvhard scutes

'bearing spines extends along the Trachurus body. The scutes do

| not tnrn soft even when the fish.is cooked for a long. time, and

must therefore be removed.
According'to the data of E. Kleie; M. Sycheva; T.

Ivanyushina, N. Rublevskaya et al., the fat content in the flesh

of Trachurus japonicus does not exceed 9-10% (Table 292).

The fat content ingthe flesh of the Trachurus japonicus

caught duringhthe same season, increases with the size or weight
ef the fish. Fer example, the flesh Qf the T. janniCUs:specimens
caught in January in the East China Sea, and weighing 30-70 g,

contained only 1- 1.5% fat, in the fish weighing 280-460 g. the fat

content was l.6- 6.2p, in large Trachurus Japonicus (Weighing 460-

550 g) it was 6.2-7.5%. As a rule, the flesh of the Trachurus
specimens Weighing less than 100 g, contains 1.5- 2% or less fat,
whereas the flesh of large specimans (400-500 g) has a 5-7% fat
_content. |

The fat content of Trachurus flesh is inversely proport-

ionate to its moisture content. For example, at the 7.5, 6.2, 5.2,

1.5 and l% content of fat‘in the flesh, the moisture contenst were
70.2, 41.4, 71.6, 77.7 and 78.1%, resnectively, and the protein
content varied between 19.1 and Zl;l%._

No significant seasonal Variatiéns in the fat‘content
of the flesh have been observed. However, the flesh of equisize
Carangidae_has.a somewhat higher fat content at the end of the
year (in~November and December) than during the rest of the year.

In order to determine the seasonal variationsfin the fat content

206
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- of Carangidae, further research on a more rigidly controlled bio-
' logical mater1a1 is needed.

M. Sakaguch1 (1964) has demonstrated that the flesh of

among the free essential amino acids, histamine predominates (9.7
Amg%); whereas ﬁhe.cdntents of 1ysine and tryptophan are Very low.
Essentlal amino acids- reveal 1ncreased ‘contents of aspartlc
(amlnosu001nlc) a01d and glutamlc acid, as well as of taurlne
(amlno—ethylsulfonlc a01d).

In contrast to other marine fishes, Trachurus japonicus

has a large quantity (up to 390 mg%) oficreatine ameng its non-
albuminous extractable substances, and ah increased amount of
creatinine; Theepeculiarities of the ceﬁposition of extractable
substancee:are reflected in the flavour of this fieh. |

’Inaeed, boiled flesh of the Trachurus has a specific,
slightly a01d flavour characteristic of the flesh of all the hlgh—
:quallty flSh. The flesh 1s_greylsh in colour. Small Trachurus |

specimens have a Watery, unpalatable flesh, when cooked..

Large Trachurus japonicus Specimene~canned in their nat-
ural juices have been rated as average; canned prodUCts-of the type
- "freshened fish ;n butterﬁeauce" have been given a satisfactory
rating. SinCe_sealee of the armour do nor soften during the
lA sterilization, they should be remoVed when the fish is dreesed for

canning. According to V. Myasoedova‘sldata, the fat extracted

colour and,-at a room temperature, vields an abundantAres1due; its °

iodine number fluctuates between 121.2 and 134.8. The fat'becomes

readily hydro;izedfand exidiied; therefore, frozen fish of this
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spécies should be glazed before storage.

-Inedible parts of the Trachurus japonicus body have a

highly ﬁnstable chemical cOmposition. For example,.chemiéal com-
position of the bony parts of its body (the head, the fins, the
vertebral column) vary in thé>Carangidae épecies examined within
-the following ranéef moiéturé 65.7-76.8%, fat 1.5—12.6%, protein
14.2-20.9%, ash 5.9-13.1%; fat content in the viscera fluctuates
in:theée fish between 1.8 and 40.1%. Fat cdhtent of the inédible'

parts of the Trachurus japonicus body is at it maximum in Decem- 207

ber (up fo 40% fat), whereupon it begins to decrease (by March
the fat content drops-ﬁo.G-S%.), |

Research by Sh. Muroyama (1956), M. Ionaze and T. Mori
(1957), Kh. Khigashi (1959),_as'weli'as the‘results from M..
Syromyathikova's and A. Tepliﬁékaya's analyées-show that body
tissues>Of Trachurus cohtain'a full rahgé of water-soluble vita-
mins (table 293). | |

Other species of Carangidae are found in the Sea of

Japah and in the East China Sea, in thé eastern zone of‘the‘Indian
Ocean'and in the Gulf of Tonkinq(Table 294). The specieéfgggggf
goides and Urasgis have. a white, juicy flesh with an excellent
fiavour when'boiled or_fried. Frozen storage is recommended for
this'fish. |

| All the sﬁecies of Carangidae examined by us bear rows
of'large, hard sdutes with shérp hooks. ' The scutes are arranged
along the sides of the fish body. Théy are highly resistant to
heat andido not»tufn soft even during'the'sterilization."Removal
of the scutes is therefdré imperatiﬁe ahd should be regarded as.a

permanent feature of the technological processing.
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The flesh of different‘Cafangidae‘species varies marked-

ly'iniorganoleptié properties.

most‘flavoursome flesh; Flsh of all these species markedly det-

erlorate in- flavour w1th a decrease in size.

‘Carangldae should ‘be stored frozen for further use in

cooking or hot‘smoking,

Table 293 e R
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Table 294. S :
1. Indices 2. Body length, cm - 3. Weight, g 4. In % of the weight .
of the fish . 5. Head 6. Viscera - 7. Fully dressed body 8. includ-
ing bones 9. fins 10. flesh with the skin on 1l. Composition of
the flesh, % 12. Moisture 13..Fat 14. Protein 15. Ash 16. Species
and fishing area 17. Eastern Indian Ocean 18. Eastern Indian

. Ocean 19. Gulf of Tonkin 20. East China Sea

“Seriola species (yellowtail, amberjack, rudderfish) are

members of the family Carangidae. They measure 90-100 cm in length
and have a weight of 5-8 kg. N. Nikéhova, M.:Vakhrusheva, V.

Adistanova studies Seriola quingueradiata (referred to as yellow-

tail) and Seriolella brama, which were caught in the New Zealand
shelf fégion.. | |

__Yellowtail specimens weighing 3000-5250 g ‘and caught in
~different-regions (Peter the'Greathay, EaSt China Sea, Great
Austrélian.éight) were. dressed, and.the Weight‘ratiosvof their
',different body parts wefe recorded (in % of the tétal‘body wéighf):
head 22;1—27,‘viscera 5.4—9;4, fully dressed body §5—66.5, finsA
and bones 8.4—11;1, écéles 0.3, unskinned flesh 50455,2%.

Fat content in the flesh of the different Sériola

species exaﬁihea‘varied markedly (Table 294). '

\‘baté found in the-literature (Miyamé, 1939-1940; Tzuiki,.
Okuno, 1956, e£ al.)lshow that the fat cbnteﬁt.in the flesh of
yellowtail fluctuateé.between 5.6 and 24.1%. Fat content in the

flesh of Seriola aureovitata and Seriola'purpuroscens does not ex-

ceed 0.8-1.4%. - In yellowtail the highest fat content (16-20% fat)
was recorded in the abdominal flesh.‘

A The flesh of\Seriola consists of white and red muscles
‘(8—12% Qf‘the total.flesh’éontent). Judging from the works by

- Zh. Okudé.11916), T. Mori and S. Konozu (1957), M. Sakaguchi,
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M. Khuzhita (1964)let al;, red muscles contain less fat than the
white muscular;tlssues.(14.4—6.4 and 5.6—24.1%, respectively) and
have a lower content of both creatine'and creefinine than do the
latter (240 and 360%, respectively). ‘They have; howeVer, a mark-
edly'higher content of non-albuminoug nitrogen (960 and 470 mg%,
respeCtlvely) and choline (136 end 59 mg$%, respectively). Red
muscular tissues also contain considerably greater quantities of
water-soluble vitamins,vsuhh as B, (470 and 140wﬁ%, respectively),

1

B, (730 and 40-n%), PP (7700 and 6800 )

" Bc (2000—2500’and 100—300 %),‘B

B,, (6.8 and 1.3.,8%),

6 (1370 and‘l90jn%), pantothenic.
acid (700-800 and 100-150-%). | ’

Fat,from the red muscles has a higher content of unsap—
}onifiaole substances_then-the fat found in the ‘white muscles (on
an average 4 and 2.5% respectlvely) All this means that red
muscles play a spec1£10 blochemlcal role in metabollsm.

M. Sakaguchi, M. Khuzhlta and V. Simidu (1964)  recorded
high content of nen?albuminous'nitrogen (570 mg%) in the muscles
of yelltheil.Seriola; extraetable nitrogenous substances'include
large quantltltes of creatlne {320 mg$) and creatinine (34 mg$%).

Free 1ntramuscular amino acids (the total content of
which amounts to 800-860 mg%) include a partiéularly large amount
of histidihe'(?SO‘mg%).lv This biochemical . peculiarity accounts
for the,fact that.dﬁring'ﬁhe storage histamine‘forms and_accummu—
lates in Seriola as a result fo the decarboxylizing.of histidine,
‘whereupon the content of'histidine decreases. - V. SimidﬁAand"his
assistants the'that‘after:five'days of storage at lSoC, the amount
of histidine drops in the flesh of Seriola from 1000 mg% to 20-30

mg%, while itslhistamine content increases from 5 mg% to 700-750
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:mg%. Seriola flesh may cause food poisoning, if not fresh.
cooking..: _

"It has been observed that during the storage (after 1.5
-2 months of storage)~the fat of Seriola soon~becomes oxidized
anthurns ranCid This is due to the high content of heaVily un-
saturated fatty acids: (iodine number l78 8-181.3) in the glycer—
ides of the fat. Frozen Seriola must therefore be glazed before
it is stored.

- The flesh of the Seriola speoies examined is white, firm
even slightly dry, with avdelicious, slightly acid flavour. Food
products made with boiled or fried Seriola flesh have satisfact-
ory organoleptic.indices, |

"Freshened fish in butter sauce" is the only valuable
item among the‘large.variety of-eanned produots made oftSeriola
flesh. . |

The internal organ of Seriola offering interest, is its
liver, where G. Dolbish established 10-11% oil and a high concen-
tration of vitamin A (8000-8200 I.U. per gram liver, or 70000~
78000 I.U. per gram liver oil) . Stomach and intestinal tissues
~are poor in both oil (3 5-8%) and vitamin A (610 I. U. per gram of
tissue, or 19020 I. U. per gram of tissue fat). According to the
data found in the literature (Ionaze, 1956; Enomoto, 1958;
_Khigazhi, 1959; et.al ), the liver also contains the following
.vitaminsj(inir%): Bﬁ (400~ 500), Bc (17000- 20000), B

2 212
PP (7000), pantothenic acid (2400 3000). ‘

(30-150) ,

' Formionidae family. . Single specimens of Formioniger are

found in the catches from the Gulf  of Tonkin and East China Sea.
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This peculiarly shaped fish has a fairly small head (16.6%
of the body weight),ﬁbut a rather massive vertebral column (14.4%),
' large fins (4.2%) and bulky viscera (6.9%l5 Therefore, when dressed

Formioniger amouﬁts to. 32-93% of its undressed weight: -its fully

dressed body is 75-76%, unskinned flesh 66-68% of the total weight
of the undressed fish.

According to the data from M. Sycheva's anaiyées, the

flesh of the Formioniger,(weighing 415—670_g), which were caught
in October in the Gulf of Tonkin, had the following composition

(in ): moisture 73.6, fat 2.3, protein 21.2, ash 2.2.

TABLE 295
*”""_”"”"“““*Tf*_ﬁmw“mm“_7”l”rg ',§h9“ “Corepmaie, %
ity MO A0 : RN
1 Bun L:duo.x WOCRIOL Aok l i, 2 Ty llj_“l’ l (jtg"'\! “)13
2 HNakeapa wearo- D 3aa. [erpa Deankora 3200 756 15 2.7 1t
' " XBOCTas )
. © Boaomolt Anerpactinckii : ;
e : 34.11B 2860 76,2 0,7 215 16
s 3 Jluxeapa. Vi “OliOJE'\'Ill'l(nlhI ilh wd: 3000 ’/0.8 79 19,4 1,5

Scriolella brama___ s e e : e

Table 295." Chemical composition of flesh in Serlola., 1. Species
2. Yellowtail 3. Seriolella brama 4. Fishing region and period

5. Peter the Great Bay 6. Great Australian Bight 7. New Zealand
Shelf 8. We;ght of the fish, g 9. Content, &% 10. Moisture

11. Fat "12. Protein 13. Ash :

TABLE 296
R "ﬂz;- - ﬁpe:'\em.a conepRatng, %
L !Iasx‘\tcugrfqnuc 6 Baara l 7 mnp i I3 GeaoK | 9 s30an
o Mico 689791 - 036 17,0201 11—1.6 |
Fn A0LQ, TO3BOHOMIIK, . .
2 NAABPHKN 719744 04 16,0173 . 7,;).“1(3:4
h}m peinocTR 71, G——:Q HES 0, ‘ l 16,8- ~").3 ‘ ..l_.'f".wlo o

Table 296. Chemlcal composxtxon of dlfferent body parts in: Cory-
‘ phaenidae. 1. Body parts 2. Flesh '3. Head, vertebral
- column, fins 4. Viscera 5. Threshold contents, % 6. Moisture

7. Fat 8. Protein 8. Ash « o 1
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As is well known from the literature, the Formlonlger

'caught in November in the Easthhina Sea is more oily (6.2% fat),

but has a- lower proteln content (16 6%) and a hlgher oontent of

‘moisture (74.56). . Its flesh. is very dellcate and has an excellent

‘flavour. This is a valuable food fish, and it should be stored

frozen.

“According to the_datatfrom G. Dolbish's analyses, the

liver of Formioniger contains 8-12.2% oil with 9500-10000 I.U.

‘Vltamln A per gram of oil.

Coryphaenldae famlly. Coryphaena hippurus is a large

" fish measurlng 50 180 cm in’ length and welghlng 1.2-6.5 kg.

Hav1ng dressed some Coryphaenldae, V. Bogachev obtalned

'l3—22% heads, 9-14% viscera, 67-76 fully dressed bodies with the

fins on, and 52-53% fillets (in.% of the body weight of the fish).

The flesh of Coryphaenidae is firm, with a peculiar flavour. ' -

According to M. SYcheva's-analyses and.to"the data from the lit- -

Aerature, the flesh and tissues of d1fferent body parts 1n Coryphae—

:a_vefy_high content of Bl2 (1651\%) and B

nldae have a low fat content the fat content in the flesh of

V'large'Coryphaenldae specimens may, however, be as hlgh as 5-6%

(Table 296).
A. Teplitskaya recorded in the flesh of Coryphaenidae

Vltamln B12 (75%), B

B, (4go/r%)_, Bc (200 p%) and PP (17500 %) ;

2y ¢

5 (2500rro)_was found in
the liver. .

According to the data of G. Dolbish, the liver contains

2.1-5% oil and 50-4480 I.U. vitamin A, which corresponds to 1070-

127400 I.U. vitamin A per gram of livef oil. ‘Coryphaenidae should
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be classified as food fish. o " 210

»*Emmelichthyidde fdmily."Plaglogenion macrolepis, a

representativé of this.famiiyl:is a fairly small fish measuring
19.5—26 cm in length and‘havihg a Wéight of 195—400_g. When dres—’
sed, if yielas aiiarge quantity of flesh. Weight ratios of its
,differeht bbdyAparts ére.as follows (in % of the total weight of
the fish): head 11.2, viscera 8.3, fully dressed body 80.5, bones
12.8, scales 1.3, flesh with the skin on 62.3. . |
The flesh of this fish is non-fatty (1.4% fat content),

contains 77.2% moisture,.l9.l% protein and 1% ash. Tt has avgood
fiavoﬁr in a fried state; hot smoked products made of this fish
are equally delicious, |

| According to M. SYromyatnikova's and A. Téplitskaya's
analyses, the flesh contains vitamins Bis (2—2.57q%) B, (ZQO—P%),;
‘Be (2001,%), PP (2500~Y%)7 the liver‘has.high éontents of vitamins
'By, and PP (75-132 ¢ and 12000 %) .

Plaglogenion macrolepis should.be classified as a valu-

able food fish.

AViséera of this:fish confain 7.9% fat and 1710 I.U.
vitamin A3(21620 I.U. per gfam of tissué fat). Its liver is lean
(4% o0il) and contains 5610 I.U. vitamin A per gram of the liver

‘tiééue (i.e. 141000 I.U. per gram of liver oil):

Lutianidae family. This family includes over fifteen

species.

' The following species of Lutianidae have been examined:

"'LutianuS'sanguineus,'Lutianus'vitta;ﬁtutianus'fulviflamma and

- Pristipomoides microdon. The fish were caught in the East China
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' Sea, Gulf of Siam and in Australian waters.

P..Kantemirov's, E. Klelie's and I. Frolov's analyses show
that these species differ little with regard'to‘their content of
flesh (Table 297). | |

Data from M. Sycheva's.and E. Kleie‘s analyses show that
in spite of their oonsiderable size and weight, Lutianidae have a

lean flesh. _Furthermore, it has been established that sexnally

mature ‘Specimens of Lutianus sanguineus are more oily at the begin-

ning of the year than in the summer or during the autumn (Table 298).

A Teplitskaya recorded the following water-soluble vita-
mins in the flesh of Lutianidae: By, (1.0-2.0.,%), B, (100-200 p8,
Bc (100- 200,]p %) and PP (up to 12000 ,r,o). o

The flesh of Lutianidae is flrm and- has a delicious
flavour, particularly when it is browned in'fat before it is cook-
ed. The stock madé with this fish is rich, bnt does not oongeal.

Accordinghto Amerioan'sources, the flesh of the Lutianidae
from the GUlf of Alaska is more oily and has the following composi-
tion (in %): moistnre 74.3-80.1, fat 2.5—2.9, protein 18.4-22.1,
ash 1-1.2. .The fat content of the inedible body parts in Lutian-
idae is cons1derably hlgher than the content of fat in its flesh
(Table 299). |

Among the 1nternal organs of Lutlanldae, liver offers a
certain.amount of interest (1-1.3% of the total welght of the fish).
According'to the‘data presented by G. Dolbish; it contains (depend-
ing upon the flshlng season) 3.9 to 27. 8% oil and 1040-16770 I.U.
v1tam1n A per gram (44670- 155280 I. U v1tam1n A per gram liver 011)

 The llver of Lutlanldae has the hlghest content of oil in .
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July and Aﬁgust (10—27%joil) and ddring this season its liver oil

is particularly rich in:vitamin.A.(up to 155280 I.ﬁ. per gram).
Inteetinal and stomach tissues of\Lutianidae contain 4.2~

18.2% fat with traces of vitamin A. |

. G. Dolbish found 6.1% oil (contalnlng 95410 I. U. _gram per

vitamin A) in the llver of Prlstlpom01des mlcrodon.

Accordlng to A, Teplltskaya s data, the liver and viscera
of Lutlanldae contaln 10—~ 707w v1tam1n B12’ 400- 8001~ jltamln B2

and 3100—120007n% vitamin PP.

TABLE .29 7

11, Tipexeapt cogepuwantn, B % K H‘(_‘Fvﬂ'rma ’
! I ; \
N pitgonutil §oryhb pido- !
1172' '&2:;{‘31}”0‘“ | 30a0THET L | whifi WeATo- | crmuit okyns
P KYUb H 3 okyi Lxsocruit | 15
r : 600—3500 350570 285--510 470--2300 !
o IR 22,6—25,9 29,7—33.0 24,7-37,6 16,226, 1
L BayrpenrocTn, . 4,2—83 3,1-3.3 1,7-58,0 9.9--10,7
i 75 B T. W neveus o 0,9—1,8 — —_ 0.8—1,2
L6 Tymsa, 65.8—726 - 57.7—015  520--644 62,7634
B onowoucmysn . —_— 1,8-26 1,7—3.9 e
g _ PAaBHIRIL 2.7--3,6 2.3+-27 4,1—43 -
O HUBBCHOUHMK ¥ KOCTU 16,6--19,6 9,2--12,1 10,8—11,7 12,9
oM ¢ Komed ©433--523  494--496 411520 487535

Table 297. Weight ratios of different body parts in Lutianidae.
A l. Body parts 2. Weight of the fish, g 3.. Head

4. Viscera - 5. Including liver 6. Fully dressed body 7. Includ-

ing scales 8. Fins 9. Vertebral column and bones -10. Flesh with

-the skin on 1l1. Threshold contents in % of the body weight

12. Lutianus sanguineus 13. Lutianus fulv1flamma 14. Lutianus

vitta 15. Pristipomoides- mlcrodon'

TABLE 298
————— ' : e i ) e
1 Bua oxyus fallepuon aosa SBOQC . 9 I’Ip ASTY COACPAAINY, %
_ . o pudLL 2 | papra I Fup ' Gepgn , 3013
2 Kpaciteri p..".(l)onhu‘( herpans— S 1800 760 1.0 20, 1,3
orvuL . 5 aupeas T 3200 768 27 A3 1.3
‘ 'O Moav—aweyer . 800780 - 01 19, 1.3
g A R VT e £ YO N R T R N0
E ' .'7"Ccimzﬁp}.l-‘mmli’mu' Lo 1400 lE_S__‘) ‘Oﬁl_ 18.0 1
| T ;L3400.ﬂ 7092 07, W0 17
b3 Seacwmetn - c.— .o 30 w8 ot 200 1o
1' ’ m{»ygn, o LT _— S . n/()' .‘.:.1"8() ‘?f(? }T.g 7)
b Rearoxmodswi oo — T 9gse 976 L0 213 1§
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Table 298. Chemical compoS1tlon of flesh in Lutianidae.

_ 1. Species 2. Lutianus sanglneus 3.'Ef'fulviflamma
4, L. vitta 5. Fishing period 6. February-April - 7. July-August
8. September-October 9. Weight of the fish, g '10. Threshold con-
tents, % 1l. Fat 12. Protelnn 13. Ash

Nemipteridae family. Three species of this family have

been studies. Aecerding to the data of V. Bogachev and A. Lisach-
enko, these fish yield small gquantities of flesh, when dressed
(Table 300). - | | . 212

Llognathldae famlly.; Liognathus rivulata caught during

the perlod of May-July in the northern zone of the Gulf of Tonkln,
have been examlned. These axe small fish (16-19 cm in length, 7-
170 g in weight). They tave,a very lafge head (32.7% of the total
“prdy weight)‘and_massive‘bones (16.l-18.2%). 'Relativesweight of
their flesh‘does not exceed 38-42% of their body Weight;'.The
flesh is lean and has falrly average organoleptlc propertles.

v Accordlng to M. Sycheva S data, the flesh contalns 77.4~-

79.2% m01sture, 0 1 0.5% fat, 19- 21 2% protein and 1-1. 2 ash.

Pomadasyidae famlly.l Thls famlly‘lncludes overAten
'spec1es~of large, fleshy fish o
The flesh ‘and various body parts of seven Pomadasyldae
speeies caught~at different times of the year in the Korea strait, .
' Great Australian_Bight, eastern Indian Ocean and East China Sea,
| have been examiﬁed, o o i o | ‘_ , 213
According to the data of P. Kantemirov, A. Lisachenko

et‘al., the-eontent of flesh in the PomadasyidaeISpecies listed

exceed 45-466 (Table.303).
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TABLE 299

Lo L [peaeant coxepianus, %
A TeAN - ] e 17
1 5 . Bﬂf’”'(’\ B 6 AKHP ‘ 7 OWT0R ‘ C -3dG
S eth n mewens | 733—708 - .87—52 132—236 o 25—14
¢ RAZBUIKN 56,8-—70,1 26—69 19,2-249: 45173 .

-Table 299. Chemical composition of different body parts in
Lutianidae. 1. Body parts 2. Viscera 3. Bones and
fins 4. Threshold contens, % 5. Moisture 6. Fat
7. Protein 8. Ash ' '

TABLE 300
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~» Table 300. 1. Indices 2. Fishing period and region 3. Body

' -+ length, cm 4. Weight of individual specimens, g

5. Wéight ratios of different body parts, % 6. Head
7. Viscera 8. including liver 9. Fully dressed body
10. including scales 1l1l. fins 12. bones 13. flesh -
with the skin on 14. November, East China Sea
15. February, Australia coastal waters.

1

TABLE 301
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Table 301, Chemical composition of different body parts in

Nemipteridae. 1. Body parts ‘2. Flesh . 3. Head, fins,
vertebral column 4. Viscera 5. Threshold contents,
6. Moisture 7. Fat 8. Protein 9. Ash

oo

TABLE 302
oo 5 Coxepaamie (%% ) & cupoy “Remecrise
. ‘ l MacTh ‘r-e.'m By | B, | - e
L2 Maco . 5-8 900—5000 . . 700—3000
3 Toaosa . 35 300500 - 1800—2000

7, Buyrpeuoct - 2543 ' 400—700 . . 3200—4000

i e e+ b A4 oAt § AT Y

.Table 302. 1. Body parts 2. Flesh 3. Head 4. Viscera 5. Con-

tents-(T%) in raw tissues

Table 303. Weight ratios of different body parts in Pomadasyidae.
- 1. Speices 2. Fishing area and period . 3. East China

Sea 4. Korean Strait 5. Southeastern Pacific Ocean

6. Northwestern Australian waters 7. Eastern Indian

Ocean 8. Same as above 9. Persian Guld 10. Red Sea

11l. Characterization of the. fish 12. Length, cm

'13.- Weight, g 1l4. Threshold contents in % of the body

weight 15. Head 16. Viscera 17. Fully dressed body
- 18. Bones 19. Fins 20. Scales 21. Flesh with skin o

TABLE 303
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The flesh of Pomadasyidae is juicy, white,vhas an excel-
lent flavour when boiled or fried. It can be nsed‘for_a large var-
1ety of food. products. The stock nade with this fish istclear,
rich and flavoursome. .' |

| dAcCording‘to the data from M. Sycheva's, A. Lisachenko's
and E; Kleie*s.analyses, the‘flesh of these fish is non—fatty

(Table 304)d Plectoropomus maculatus, Plectorhynchus‘cinctus and

Pomadasys operculare are generally lean fish with a low fat content.
| - Similarly to-the other representatlves of Percoidei,
Pomadasyldae have a partlcularly hlgh:fat content in their bone
tlssues ‘and v1scera (Table 305) | |
No v1tam1n A has been found in the fat from the intest-
inal and stomach tissues of these fish;_550r5820 T.U., vitamin A
haVevbeenArecorded per gram of liver (the llver has a‘445,2% oil
;content), i;e;'there are 16000-95410 I.U.ertamin A per gram
_llver‘oil. “ o _ |
l. ‘A;°Teplitskaya~determined the oontent of the group B

- vitamins in the body tissues of Pomadasyidae (Table 306).

Sciaenidae family (drums). Six species of drums caught
in the Sea of Japan, in the East China Sea and in the Great Aus-
trallan Bight, have been examlned. These species include the
whlte (or sllver) seatrout (drum) , the yellow "kosteperyl"* drum,
and~801aena Schlegell.

When representatlves of dlfferent Sciaenidae - species
(welghlng 75~ 1500 g) are dressed they yleld (in % of the total
we;ght of the flsh)~l7—25.4_heads, 4.5-9.1 viscera (including 0;5—.

2. liver and 1.8-2 sexualhglands), 65.lf78,5 fully dressed bodies

Transliteration of the Russian term. (Translator).
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9.7-13.bones and fins,

- drum proved to be the fleshiest spe01es.

- TABLE 304

Table 304.

1. Fish species
4, Pomadasys argureus

L Bux nu oLl

9 Mepno aosa

l BL ¢ pu(rm
12

S 2

46.2-62.8 unsklnned flesh.
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"Kosteperyi"
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2. Pomadasys hasta

7. Pomadasya operculare

8. Pristiopomoides microdon

period . 10. February. 11l.

13. Threshold contents,

17. Ash

TABLE 305

Table 305.

1. Body parts 2.
-5, Moisture

79,1

68
736

s
Y

Composition of flesh in Pomadasyidae.
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3. Parapristipoma triliniata

5. Plectorhynchus cinctus

6. Plectoropomus

9. Fishing

November 12. Weight of the fish, g
% Moisture 15. Fat 16. Proteln
Lo Mpeaeau co:wp;mﬁnnz. s
lacru Tedsia - '
Baara Ié PRI ‘7 deaox ! g soaa
Fonona 1 mianmiss 58,6 ' 76 LY 86
: 643 108 19,5 134
Buyrpennoern 718 65 159 1.5
72,0 10,7 19,5
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Chemical composition of dlfferent body parts in
Pomadasyldae.

6. Fat

Head and fins
Protein.

3. Viscera
- 8. Ash

4, Threshold contents
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TABLE 306
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v 3 Tovtosa 3. T 300 o = 01200 |
L Kuugiewyting - 0 7519 . $0—700 - Ceat 00054300 |

. . |-
{xpa . B - ~.800 : P 1501 ’ |
b [Teouein 0165 - 2000 ©ofon - 0300 ’

Tadle 306

1. Tissués 2. Flesh 3. Head 4. Intestines 5. Roe 6. Liver
7.memva%)inrmrﬂsmms

- TABLE 307
. B i ’ 1 "1 Bec (rencAT COLCE w7
1 Hassamue L Pajion noua Llnfg::n : pbl(’)th‘O PL:“ - .LML"{ mf”." X
- L 12 BAA I Wl P ‘ ORIk l](z’lﬂ
| Cepetpietmit . Bocrotno- o 270 :
2 ropGoists o 7 Kuraitckoc -sope, 125Iusapn 295 73,1 5.1 20,5 1,3
i Kocreneputit + Bocrouno- . . : : .
I 3. FOpOLIAD O Kuraiickoe Mope, lBﬂuuapb 1500 78,0 1.8 18,9 1,3
) LOAB .M,‘c:rp;uum1 beppaan 210 7H4 23 21,6 1,6
D i 15 Mapr—arail 803 1,8 149 08
o7 e » 260 81,0 904 072 1,6
| (Pseudosciaena : . ) ) .
| nolyactis) - .6 Hoadpn — 76,4 35 198 13 ,
f 77 Boxaitckoe mope 17 Anpedb — 806 20 163 1,0
fowm ol . . o
T L) 8 Bocrouso- . 8,2 04 158 _ 1o
i {(Pseudoscidena  Kyrafickoe mope 18 Mait — B33 0,7 16,2 1.4
i “crocea) . .
A (Sciaé)na 9 stuoncroe Mope - . — 83,1 - 28 13,2 09
; Schlegeli) .
Sciaena 10 Kuraiickoe mope —_ —~— 76,0 1,0 19,1 . 1.6
.+ Saturna ﬁ;_ .

Table 307. Composition of flesh in Sciaenidae.

1. Species ' 2. Silver seatrout 3. "Kostoperyi"* drum 4. Fishing.
‘region 5. East China Sea 6. East China Sea, Australian waters

7. Po . hai Sea 8. East China Sea 9. Sea of Japan 1.0. €China Sea
- 11, Fishing period 12. January 13. January 1l4. February

15, March-May 16. November 17. April 18. May 19 Weight of the
fish, g 20 Threshold contents, % 21. Moisture 22. Fat 223. Protein
.24, Ash ' : ' ' :

Transliteration of the Russian term. Tfanslated.literally it
means- "with bony fins". (Translator).
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Results of £he analyses carried-out by E. Kleie, T.’

- Ivényushiné, O; Legen'ko, show fhat the Séiaehidae specieé exam-
ined.héQe'a-low fat ééntent and'are'dCCasionally lean fish (Table
307) . - | “

B The flesh of Sciéenidae'is deli&éte and has.excellent
organoleptic properties: it is,similar in flavour to fresh-water
carp.‘ These fish ére besp suited for frying,

A, Teplitskayawestablished_the foliowing vitamins in the
flesh Qf Sciaepidae: 1B12‘(3,5,r%), B, (100 p%), PP (3000’P%)’ 216.

Similarly to the other saltwatér-Percoidei, Sqiaenidae
éécummuiate considerably'iarger amounﬁs_of fat in the tissues of
their bony parts of thewbody and in-theif viscera than in the
flesh (Table 308). B ,

'G. Dolbish found,3000—3800-1;u. vitamin A in the liver
oil. No vitamin A has been found in»the fat ektraqtedifrom the
viscera.. | f

Lithrinidae family,_ The emperors (Lethrinus miniatus)

caught in September in the norﬁhérn zone of the Gulf of Tonkin,
have been étﬁdied. Tﬁe specimens examined measure 18—56 cm in
length énd héye a weight of 145-2900 g. The Lethrinus found in
the catches from the southern Australian and New Zealand waters,
were approximately Of_thévsame length and weight as those above -
(body length 28.5—58;S~cm, weight 460-4860 g). |

. Emperors have.a-massive head-amoﬁqﬁing in large speci-
mens to 31% of their total weight.v_The weight ratios of different

body parts in the emperors weighing 145-4260 g, are as follows?¥
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 head 25.2536.6,.viscera'10,3—11 (incluaing 0.7 liver), fully dres-
| sed body 53.6—61;3, bones 9.4-13.3, fins 1.6-3.9, scales 1-2,
flesh’with?the skin on 40.9-52.6 (in'%'of-the total weight of the
fish). | | |
| | '~ 'According to thé data:ffom M. Sycheva's and E. Kleie's
analyses, the flesh of the Lethrinus specimens examined contains
73.8-78.4% moisture, 0.1-4.7% fat, 19-21.8 protein, 1.4-2 ash.
Boilea flesh of‘fhis fish is similar in flévour fo
chickén. -Thé'stock)made<with it congeals feadily.a Emperors are
a valuable food fish. V ‘ . |
A..Teplitskaya established in the Lethrinus flesh vita-

mins Blz'(3—54r%),'B2 (loojr%), PP (3000—75004n%). Viscera of

29-31, B,

theéerfish are considerabiy richer in Vitamins‘(B12

1000-1600 and PP 4000-5500 %) -

Sparidae:family. Over ten species of fish varying in

thefdegree'of commercial importance, belong to this family._‘

'The most valuable species are Pagrasomus major and Tailus

tumifrons.

| Weight ratios of.different bbdy parts have been deter-
minea for fhe repreéentatives of these two species caught during
different seasoﬁs in the East China Sea,'eastern indian Oceah and

Great Australian Bight (Tablév309).

The relative mass of flesh varies in the Sparidae species

examined between 36 and 59%. Moreover,. the contenﬁ of flesh in-
creases as the overall weight of the fish decreases.
~ Sparidae have large, firmly attached scales, which must

‘Ibe‘éarefully removed. According to the Japanese data, the amount

217
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| fluctuates between 52 and 55% of the total we;ght'of the fish.

o ReSults from the énalyses carried out by N. Khalina,
N. Bochkarévé and L. Konyshéva, as well as data from the litera-
ture'(Zhovett,_1938; Davieé, 1937, etsal.) show that the flesh of
Sparldae is non- fatty (0.2-3.1%), but has a hlgh proteln content
(Table 310)

TABLE 308

| UacTn Tena 5 . ITpeaean co: qun&uum % )
' _ G Baara l 7 wap o Geaox ‘L) aona
2 J'onona, INETT 632 . 3,9 143 53
H ID2ROHOYITK 72,8 10,1 173 93
3 Bu)u\cuﬂuuu {Ov3 nmeweun) 6737 12,3 16,1 0.9
g _ _ ‘ L7086 134 18,0 2 |
L. He'u:m-. o . 624 15,0 - - 97 1.3 '
; 743 20,1 150 TS

Y

Table 308. Chemical composition of different body parts in silver
seatrout and "bony"* drum.: :

1. Body parts 2.2Head, fins - and vertebral column 3. Viscera
(without the liver) 4. Liver 5. Threshold contents, %
6. Moisture 7. Fat 8. Protein 9. Ash

Literal translation of the Russian term used ("kostistyi").
(Translator). : : : -
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TABLE 309 .

1 o . L apact, 1.8
: . - - Kpactintii Mopekoif kapac | Kar
. 14 . Kpacuutii vopekoij kupacs, b o
T v CH3aT O . A » - . - TR ; . ™ }.. )
T “‘OM’;"‘TL | Bocrouno- , S Boasiol L")‘l,}&i“‘” B{‘?"f:‘JT!'llilil_ 19
W - Nurafickoe Anerpacuil- l'l'll‘ll‘ik‘l"()l'o . ””'“‘“.'m."m’_o
. AMODR 7oL l 3..,”'“ ﬁ--‘: \ 4 1 0y )
- |15 Mope L6 chut sad ‘forceaun orealia

D RTeprosg zova . . 20 Suvaps — . 2L @espaan R denpiin
" 3Beg,.2. o H5—1700 - 6701260 2601160 12560
Leflaniae veaa, exr 16—141 . 2934 . 2938 34,6 '
» B. % x Becy Tesa:r - : : )
A Foaoza 243342 25,9 - 30,2—32,3 216
Buyrpernoers, « - 66—75 46 . 5,7—122 12.8

. bR T nevenn: - -1 © 0,616 - 1.6

N Tyuia - —_ . 50,6--6:4,7 69,5 62,4
; L(?Kncm ‘ ) : : 6,6—14,4 8,7 6,4
VoL Maamiuga - 0 HL2—147 1,5—4,2 29 2.4
LgoUamyn — o 1648 —_— 1,6

. '_J[%.-\\nm C. Koot 47,6—588,7 | . 862095 82,6 56,0

T

Table 309.

1. Indices 2. Fishing period 3. Weight,g 4. Body length, cm

5. In' % of the body weight 6. Head 7. Viscera 8. including
liver 9. Fully dressed body 10. Bones 1l. Fins 12. Scales

13. Flesh with the skin on 14. Pagrasomus major 15. East China
Sea - 16. Great Australian Bight 17. Eastern Indian Ocean.

18. Acanthopogus 19. Eastern Indian Ocean 20. January 21. Feb-
~ruary 22. February : : S
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TABLE. "310

BB aeau conepiaitiy, %

I[';L\l{”ml Tidana | Bee

1eaq, [praong,

1 Bua ’ L, Pitiion rona 'l

A nova o |22 unag}J ”‘25‘!["5:‘8"' I g
"y % g Ponwt Ascrpammt qzdenpans 330 0 9000 784 05 1§81 1.2
- -5? A .-l5 Y.. 380 1410 810 ©5 195 13
" {Pagrosomus S e 500 756 02 200 14
i major; o . . 30 0 <750 773 1,9 212 20
? L L . 197 260 747 04 208 18
| ' ’ %0 . 7335 765 27 313 138
i wnos U 39 i85 72,7 3817229 1.3
‘ . .6s?ﬁiﬁé‘é‘éme:.\mpelommamx 26 360 759 19209 13
; o - . 18 115 788 02 18,8
' : 26 430 :
o - © 30 870 73 28 239
; : S i ' 41 1760 o
% Bocrouno- 17 Ceuralpb—- - 76021 196 " 16 .
! T Kopadekuit saaug  noadps =~ — — 763 27 200 17
} 8 Sinoitckoe Mope . . %0 776 07 176 I3
* ! - 580 779 31 203 14
1 9 Apcrpaauiicknit 1. Cenrndpb— 756 02 207 1.2
: 3a7ans nostODb - 781 1,6 233 21
i ‘Pagrosomus 7y Hososeaannckitit 1 g despans 40 1160 747 D7 E’.?:Z_ 09
i atratus? _ wensd 75 8660 751 08 233 L1
RESEaRr - 1L Boawt Asctpamiut <O @espans 21 260 76,5 0,? 18,1 -L;E
e e A 35 1060 81,0 06 21,2 18
_ {Parargyrops
ediia}
D2 M mpcml.lf—mmmmmcm 29 460 738 37 206 10
g “ sanus — 3 670 , |
L R e e wope 67. 6000 728 67 194 1,0

Table 310. Chemical composition of flesh in Sparidae.

1. Speicies 2. Pagrasomus major 3. Grey gilthead snapper*

4. Fishing region 5. Australian waters 6. East China Sea

7. Eastern Korea Bay 8. Sea of Japan 9. Australian Bay

10. New Zealand Shelf 11. Australian waters 12. Great Australian
Bight 13. China Sea 14. Fishing period 15. February 16. Janu-
ary 17. September-November 18. September-November - 19. February
20. February 21. Length of the body, cm 22. Weight of the fiish, g

23. Threshold contents, $ 24. Moisture 25. Fat 26. Protein

* Literal translation of the Russian term used ("karas' seryi').
(Translator).. . .
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ﬁoilea orjfried flesh of Sparidae'is White and has an
excellent flavour. The.stock'made with the bony parts of their
boay is_equally delicioﬁs.‘
- A ~These spe01es of Sparidae are valuable food flSh The .
-~ flesh of.Sparldae is similar to that of fresh—water flSh with re-
spect~to its content of creatine (0.45-0.47% of dry we;ght),
creatinine.(0r06-0,065%) and'carnosine (2.0%), but has'a-fairly
nlowvcontent of extractabietnon—albuminous nitrooenA(lO—lB%).
| Accordingvtotthe”Japanese data, dry and defatted flesh
of Sparidaeicontains the‘folloWing amino acids (in % of'drj pro-
tein) ; alanine'l‘ aspartic aoidul}7,'arginine 5.1, valine 0.6,
1vallne with 1eu01ne 2 2, glutamic acid 1.6, histidine_2.l, leucine
8.8, lyslne 6. 3, prollnel 2, tyrosine-2.6,_phenylalanine 4,7, as
well as.serlne_and_tryptophan;' Calcium_(l90—210'mg%),-phosphorus
(90—380 mg%), iron (1.0;3.0'mg%) have also been recorded in the |
flesh of Sparldae. |
Inedible parts of the body of Sparidae have a markedly
hlgher fat content than dOes the flesh. (Table 311). |
_Kf Takada, Zh. Nishimoto (1958) and Kh. Khlgachl (1956)
found ‘choline (2. 5 to 73. 0 mg%), pantothenic'aciq (180~-230 mg%)
and folic a01d (0.4-0. 5fr%) 1n Sparidae flesh B. Zhovett (1928)
recorded 2 5 3% o0il in the 11ver, 2.8% in the visoera of Sparidae:>

A. Teplltskaya has demonstrated that body tlssues of

Sparidaehcontaln a full range of vrtamlns of the‘group B (Table 312).

According to the data provided by Japanese authors

(Takado, 1958; Khigachi, 1956),‘the'iiver of Sparidae contains

218
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choline (17-70 mg%), pantothenic (1600 %) and folic acid (40-

220 (Y\%) .
- TABLE 311

| e pee conepmn, 5
1 :‘lu_crg e 1 ;fl-.;x_uru» ganp |y Geaok ] 10 ona
|72 Tedom o 636 38 . 138 C86
| 2. : TR O 91 . T 50
2 3 TLoasityi # N03ROUOTHIK j"z_") “‘2__1 o (l_iu: - §:3.- :
P - 83,3 9,6 20.7 .
- ' ! ’ ’ 7 4. 15

i L Buytpennocti . 707 8 4.4 15
!-4, ) , 78O 77 20l 13
5 Mevews : 6o Tl 200 15

709 73 209 20

- Table 311. Chemical composition of different body parts in
’ Sparidae. : o

1. Body parts 2. Head 3. Fins and verebral célumn 4, Viscera
5. Liver 6. Threshold contents, % 7. Moisture 8. Fat
-9, Protein 10. Ash '

TABLE 312

. : 7 Conepsanne (7% ) n cupen nemectre
o Tranu -
. '!' l . B“ Bg l P Be
];' -2 Maco . 1,9—3,6 100—300 1000—6500 100—300
') -+3 Tonosa 12532 200--300 1000—3000 250 —800
b Knweunng v #eayaok 12--32 _ 600--1700 31003000 1150
Dlevens . 100 -2500 10500 -
6 Hrpa 475 500 3000 L -
Table 312

1. Tissues 2.~Flesh 3. Head 4. Intestines and stomach 5. Liver
6. Roe 7. Contents (¢%) in raw tissues
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TABLE. 313
» I . WL'LC;.-\;CPH\'{!'.H‘.'\‘ (7% 7) B CLIPOM ROHECTRE .
1 Uactn reaa 8, TR T TR
1 Moo o280 200 ) L 4800 - R |
o Teaosa | ° o8, ©o4000 e 3000 - :
3 . Buyrpennocty HUNE 400 I 3000 — ;
' Table 313.

1. Body parts 2. Flesh 3. Head 4. Viscera 5. Contents (7%) in
raw tissues ' ‘ , ‘ ' 3 ‘

Mullidae'familyf Of the six species forming part of

this familY} we investigatéd the common surmullet (Upeneus tragula).

Su;mullet'has wgight ratios of its different body. parts:
éimilar to_those of the other Peréoidei. The fdllowing daté have
been obfainedlfor the speéimené caught in the Great Australian
Bight (and weighing 440é595 g): head 20;4—26;7, viscera 4.5-6.5,
fully dfessed body 59.9-68.1, boneé‘9.9—1l.3, fins 3.5—4.5; scales
'2-3.5, £lesh with the skin on 50.1-56.83.

' Data from‘M. Vakhrusheva's analyses show that thé flesh
of surmullet is lean, bﬁtnhas a high protein'content. Chemical
composition of flesh in the surmullet specimens caught in the Gulf
of Tonkin, Gréat Australién Bight and southeastern_Pacific
(specimens.Weighing 410—590 g) waslasme1ioWS: moiéture.74.3—
67.1%,_fat 0.4-1.1, protein 20-22.6%, ash l.8f2.3%.

The fat content in viscera is also fairly low (4.5-5.3%).
Moreover, no vitamin A has been found in the tissue fat. A. 219
Teplitskaya has shown that raw fleshsof Mullidae contains the
following:vitaminsﬁ' 312 (S.Syr%), B2 (lOO/r%), Bc (GOO}p%),
PP'(2500+3000,V%). |
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'-Boiled‘br'fried flesh of these fish has excellent organ-
oleptic properties; Mullidae should be classified as food fish.

" Ephippidae family. Two species of saltwater Platax

"have been examined: Platax pinnatus (54 cm~ih length, 6430 g in

weight) from.the_Gulf of'Tonkin, and-Platax orbicFlaris (measuring
45-47 cm in:lengthland Weighing 2900—3100_g> éaught in ndrthwestern
Australian waters. - ' | |
Weight ratios of different body parts are as follows:
ih these peculiarly shaped:fish (in %‘of the,total,wéight bf_the
fish): heéd_22.7—23.4, viscera 8.7—l0;2‘(including 1.2-1.7 liver),
fully dfessed body 61.9-62.7, bqnes 9;7416, fins 3.5-3.9, flesh |
with the skin on, 53.1-40, Skin’s.s.
| | According to the data from N. Vakhrushevafs analyses,
’-thése fish have a fairly oily flesh (67.3% moisture, 8% fat, 21.7%
protein, 2.1% ash).."THe flesh has, hbwevér, a sordid colouring,
an unpleaéant odoﬁr and - flavour.
| According to .the data_bf A. Teplitskaya, the content
"of‘group B'vitaminsAis fairly low in the body tissues of Platax
(Table 313). | | | |
Platax should be processed.for fish meal.

Drepanidae family. Small specimens of Drepane punctata

caught in the_easterh'zone.of fhe Indian'Ocean, measure 10f23 cm
in length andAweigh 110;540;§; large representativés of this
speciéS attaih 25—30 cm in length and a weight of 900-1500 g.

.Thééé fish have ajpeculiar body st?ucture. Weight ratios
of their different body_parts”are as follows (in % of the total

weight of the fish):" head 20.3-23, viscera 5.7-6.3 (including




of‘these fish: B12 (3—5,T%)’ B

 gihger in the tissues of internal organs (B

o_-occ60

1.3% liver), fully dressed body 70.0-70.7, bones 11.2, fins 2.7,

‘scales 1.3, flesh with the skin on 58.8.

Adcording to the data from M. Vakhurusheva's analyses,
the flesh and viscera of Drepane have a -low fat content; the con+
tent of fat in its bone tissues may be as high as 12% (Tabie»3l4).

A. Teplitskaya found the féllowing vitamins in>the.flesh
2 (100-300), BCJ(lQO—SOO) and PP
(5000-6000p %). The content of these vitamins is éonsiderabiy
12 (15—30,P%) B2 (400~
800) , PP (2000-5500 1n3)). |

 The stock obtained by boiling the flesh of Drepane,

has an dnpleasant odour and colour. This fish is therefore un-

suitable for food purposés,

TABLE 314

- : 5 Tpeaean coepsans, %

L 1. Hacrtu e —: 2o L - ! Ll
; O Baara | '{ omep & ocaox l g 3Jom
| 2Mnco . 70.4 2,2 25 1.3
13 Buytpcanocrn 82,6 2.0 — o
. ZiToaosa 1 xocw 59,3 126 - - 178 ST
' ' 61,0 12,0 o120, 83

[

Table 314. " Composition of different body parts in Drepane

1. Body parts 2. Flesh 3. Viscera 4. Head and bones 5. Thresh-

old contents, % 6. Moisture 7. Fat 8. Protein 9. Ash
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TABLE 315

'; 4, Meprox 6 Bec 17 Tro neene- | a0 Fperean corcomcmmn, &
‘ aona PhiGHL, A0RANOCH qrpaara l LaKamp lla)()en_mc {goaona
\ 2 d)eupa'na - 336 Misco 57,4—67,5 168270 133145 1,913
| S T : : - .
- Y, . ) ' :
L3 Mapl —_ 237 )Msxco ‘ - '63,0--73,6 9,4—18,6 10,6-16,0 1,0—~1,8
. . ampanb 408 : . o ) o SETTE
i b Ceinrndpn 350 Jilaumo S 6800 180 148 15
‘.i 5 -derpany o 390 Hl\ocrxxcrx.re ) o o R

e yacti Tena - 52,6—59,6 11,3—229 134 4,6--5,4

. q!‘o,mna : 60,9—64,0 195204 120—12,3 55--64
i -» LlMewens  © 593 27,5 12 09
; » LLBuyrpennoern 395 - 54.0 — —_
R > l)O}:\ PRI lOO 737 — —
Table 315.

- 1. Flshlng perlod 2 February ‘3. March-April 4. September
5. February 6. Welght of the fish, g 7. Tissues. examined
8. Flesh 9. Flesh 10. Flesh 11. Bony body parts 12. Head

"13. Liver 14. Viscera 15. Fatty fins 16. Threshold contents, 3%
17. Moisture 18. Fat 19. Protein 20. Ash '

Chaetodontidae family. Some ten species of brightly 220

coloured tropical fish,.knowh‘as,butterfly fish, form part of this
family;
- The following four species of butterfly fish have been

Studied: .Chaetbdon auriga, C. miliaris, C. collare and the

"dllnnoperyl"* spe01es.j The specimens examined measure 1l4-23 cm
, in length and have a welght of 100 405 g. . The fish have a large
head (18;5—29.7%), massive ‘bones (15.0-33.7%), fins (8;l—l3.7%),
scales (2.4-3.4%) anq_viscefa (4.3410.3%). The relative mass of
their fully dressed'bddies and of the unskinﬁed flesh is therefore
quite low (48-55 and 29—43%, respectiveiy). |

“The flesh contains 74.8-79.8% moisture, 0.1-0.8% fat,
18.5-20:1% protein and 1.3-3.7% ash. It is unpalatable. This

- fish has no commercial or nutritive value.

‘ 'Histiopteridae fémily. Representatives of this family

*

‘Translitération from Russian. The term used means "with long
fins". (Translator). :
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are the principal object of fishing on the banks of the impérial
Range. .

Thé speéimens examined were. caught in that fishing re-
- gion between February and September. . The body length of the fish
.is 22-31lém, their weight ranges from 210-455 g. Histiopteridae
have.massive heads (25-32.5% of their body weight), large bones
(8.4-152), a thick skin (5.3-10.8%), bony fins (2.9-5.3%). Re-
latiﬁe,weight of their fully dressed body fhéfefore fiuctuates
betWeen\5l:and 61%, that of the fillets between 32 and 42%.
'Viscera émount.in these fish to 7-11% (ihélﬁding 1-1.4% liver).

Histioptéridae have a juicy, white extremely flavoursome

flesh.  The flesh, as well as all the other body tissues of these

“fish has a high fat content (Table 315).

Hiétiopteridae are valuableifoodAfish; Their tissue
fat has‘a high reéiétance fq oxidation and a low iodine nﬁmber
(120-130).7 The composition of.ﬁnsaturated fatty acids reveals
incfeaSed contents of dieﬁe and triene acids and a reduced amount

" of polyene acids.

Pomacentridae family. Three species of fish have been
examined.

Abudefduf anabatoides (body length 8.5-10.5 cm, weight

15-30 ¢g). The fish weré caught in May, in the South China Sea.
Représentatives"of-this species are bony, lean aﬁd unpalatable
73.7% moisture, 0.9% fat, 23.9%_protein,.115% ash). This species

offeres no intérest for food industry.

221
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650-1535.g). *RepfesentativeS'of.this species have a massive head
and la?ge fins. When dressed,;they yiéldl32% head, l5% viscera
(including 0.9%fliver), 53% fully dressed body, 7.1% bones, 4.2%
fins,‘41,7% flesh~with”the}ékin on (in~% of the toﬁal weight of

the fish).

: -The;fiesh.of Abudefduf leucogaster is white, firm deli-
cious. it cohtains 65% moisture, 3% fat, 19.4% protein, 1.6% ash.
The liver contains 27.9% oil with 3900-4000 I.U. vitamin
A per gram of oil (G. Dolbish's data). The fat.conﬁent of the
lviscera does not‘éxceéd 11¢, aﬂd'no vitamin A has been detected
in the fat. | | | |

According to A. Teplitékaya's data, the flesh of

| Abudefduf;leucogaétergpontains the following water—solublé vita-

mins in the viscera is as follows: B. -.12, B, - 600, Bc - 3000.

12 2
. -Chromis veroter, the third spedies examined, is a small

fish 'measuring“lG—lB cm and weighing.iSO—ZOO g. When dressed, it
yields (in %.‘of the total weight of the fish) 15% head{ 68.5%
fully dreésed-body (iﬁcluding,14.5% bones, 6.8% fins, 53.8%
flesh.with'thé skin on) and 9.6% viséera. |

The flesh is léan (0.5% fat content),; with a high (79;7%)
,moisture contént} its content of prbteinAis 18.4%,'ofiash 1.4%.

This fish has no value for food purposes.

- Trichodon trichodon are the most abundantly represented species of
this family.

- These small fish (10-26 cm in length, 20-120 g in weight)
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have a massive head, a bulky ékeleton.and large quantities of

viscera. Relative weight of their flesh therefore does not exceed

onicus.has“a véry high moisture content and is very poor in pro-
tein; It.COntains 80.4-83% moisture, 1.5-3.6% fat,.l4.5—l4.6%
prqtéin;fl,5—1.7% ésh; Hydration index of the proteins contained

in the fleSh‘is as high as 5.5-6. Boiled or fried flesh of
Trichodontidae-hés an inferior flavour;.'The two fish species
examined have>little value as food fish.

Stichaeidae family. Stichaeus. punctatus caught in Peter

the Great Bay, have beeniéxamined. ‘

. : Stichaeidée have a long, flat>body. Specimens measuring
45-51 cm in‘length and weighing 300-320 g, were studied. Their
weight. ratios are as follows: ‘head 7%, viscera 9.3%( fully dres-
sed body 83.7%. In spite of £heir bulky fins (14.6%) and verte-

‘bral column. (12.1%). étichaeidae yield fairly large quantities.

of flesh' (61%).

'TABLE 316 SIS ‘ : - S
—_— A 50 . AlTpexeant cotrpwnng,
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Table 316. Chemical composition of flesh in Zoarcidae.
1. Species 2. Zoarces elongatus 3. Liconidae species 4. Zaprora

silenus 5. Lycogramma.zesta 6. Fishing region 7. Peter the
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Great Bay 8. Sea of Okhotsk . 9. Berlng Sea 10. Bering Sea

11. Same as above 12.‘Fish1ng period 13. October 4. July

15, November 16. July 17. Weight of the' fish, g 18. Threshold
contents, % 19. Moisture - 20. Fat 21. Protein 22. Ash

TABLE 317
C C  Hpexeant cogep a -

g , Yaern Tona | 5 p LH\”.L”.“‘( uns, % .

j _ 6 Baara [7 wnp-. 8 Geaok I 9 s0au

' o Toaoua, Kocni uMmlmm . .o 85,5873 ’4,0;5‘3 6,1—7.3 19322
31]&40% o 604 . 280 10,3 1,2
I Buyroennocrn 6f2 neveny - 88.6 23 79 - 1

. Table 317.

1. Body“part3112. ﬁead benes, fins 3. Liver 4. Viscera (except
for the liver) 5. Threshold contents, % 6. Moisture 7. Fat
8. Protein 9. Ash

Stichaeidae are.lean fish., . Their fleshhhas-the following
coﬁposition kin%): 'meiStnre 77-80, fat 0.6-1.6, nrotein'18.2—20.l,
ash 1.2-1.3, , o

The flesh of_Stieheeidae is firm, slightly tough. Its
beiled flesn is unpalatable. its fried flesh has a somewhat better
flavour. Smoked flesh of Stachaeldae is considerably more flav-
ourous. ThlS famlly should be probably be classified as flSh

_whlch have 11tt1e food value.:

Zoar01dae and Licodinae. The following species have

been examined:t Zoarces elongatus, Lycodes brevicauda, Zaprora

.eilenus~and Lycogramma zesta. -

¢ Fish o6f these species have an elongate body with con-
fluent caudai, dofsalnand'anal fine.extending'along the entire
bedy iength of the_fish. The weight of the fish varies between
100 and 2800 g. | |

‘When dressed, these fish yield little flesh. Weight
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ratios of their différent body parts are as follows (in % of the
body weight): head'1513—27;.viéqera_8,3&26.4 (including 0.7-3.7%
liver), fuiiy dressed body 53#6%67.7 (including 10-13.3 bohes and
fins, 43.4—54.6:f1esh with the skin On)f Accqrding to E. Kleie's,
4. Podoba's.and T. Udelova's anélyses, the flesh of the fish from
the family exaﬁinedAhas.a high moisfure content a low content of
. protein (Table 316). o

The_flesh-of Licodinae contains 5.3-6.6 times moré moisf
ture than protein. Theif flesh is very limp, watery, has an in-
ferior flaﬁour. It has unsatifactory 6rganoleptic indices in a
boiled state, but has a much better-flavoﬁr Qhen fried, though
shrinks considefably; Only fried flesh of ZaQrora'has satisfact-
ory organoliptic propertiés. Licodinae should'be_processed for
figh meél..“ | |

According to E. Kleie's analyses, inedible parts of

Lycogramma, its liver in'particuiar, contain considerably greater
quantities of o0il; "all the body tissues of this fish are poor in
~albuminous substances (Table 317).

Ammodytidae family. The Pacific species Ammodytes

personétus, a small fish Weighing 10556 g, has an elbngate body
.and a small-headf_ When dressed, it yields‘:a fairly large quantity
of flesh. |

| Weight ratios of different body parts in the Ammodytes
specimens caught ianeter.the Great Bay and in the East China Sea
‘in July and Octéber, varied"within a ‘'small ranée (in ¢ of the over-

all weight of the fish): head 11.6-16.2, viscera 10.2-17.0,

222
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~fully dressed body 71;8—73.6; including'fins,and.vertebral column
'(8;6—11.4) and ﬁhskinned flesh (60.6-64.2).
| _Faiflqunsteble contents of moisture, fat and albuminous
‘substanees have been éestablished in the flesh of Ammodytidae
(Table 318). This explains the fact that boiled flesh of these
‘fish>is_watety and unpalatable, whereas fried flesh has a satis-
factory flavour. .Saited Ammodytidae“have ﬁnsatisfaCtory organo-
ieptic properties.viThe most successful canned>product made with
these flsh is of the type "frled fish in tomato sauce". Freezing
is the most expedlent method of storlng Ammodytldae for subseguent
-use for food purposes. |

Gempylidae family. 'ThyrSitee atum and Rexea salandri,

which are commenly found,in trawl catches from the New Zealand
and Australian shelves, belong to this family. |

Thursites atum has a streamlined body. Fish measuring

. 67-68 cm in length and weighing 1090-1770 g, predominate in the

catehes; Lerge fish.attaiﬁ a weight of. 2500 g. Thursites atum
_haVe the following Weight ratios of their'different body parts

(in $ of the total Qeight of - the fish): headil4.8—22.8, viscera

4;448;6.(including 1;3%‘1iver); fully,dressed body 67—74;3, bones

11.1-12.5, fins 0.7—3.6, flesh with the skin on 59.6-60.6.

TABLE 318
. : | | - | A o
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" Table "318. Cbmposition of flesh in Ammodytidae.

1. Fishing region 2. Peter the Great Bay . 3.. East China Sea

4. Fishing period 5. July 6. Octbber 7. July 8. Weight of the
fish, g 9. Threshold contents, % 10. Moisture 1l1l. Fat

12. Protein 13. Ash . . o :

. TABLE 319

' - ‘ 7 Coaepwanie (%) n cupost senecrne
1 YacTu Teita B ‘ B. | PP " Be |
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Kok | iKe1y 10K &7 . 1 800 6000 T

o
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‘Table 319.
1. Bodj*parté. 2. Flesh 3. Head 4. Roe 5. ﬁi&er 6. Intestines
and stomach 7. Contgnts (7%) in raw tissues’ :

The flesh cohtaihs 69.1-74% moisture, 3.9-7.8% fat, 18;9—
21.5%'pfotein-and 1.2-1.8% ash. AccordinQ-to the data of Zhovett
(1558).and other authors, a fully dressedfbody contains.67.8~ |
69.9% moisture,»3.8—7;4%“fat; 19.7-20+6% pfotéin; the highest fat
contentjhas been recorded in the bony parts of the fish body
(6-8%). The fish is more oiiy in April than in November (6.5-7.4
and 3.8-3.9% fat, respedﬁivsly); |

" The flesh of Thyrsites atum contains 3.2-3.6 times more

-~ moisture than protein. Its flesh is therefore firm, and its fried

flesh méy even be somewhat dry. The flesh encloses a multitude of
small bones and has. an average flavour. . It must be noted that the

flesh of large Thyrsites atum specimens abounds in parasites.

The large Thrsites atum caught in the region of New

Zealand, have little food_value.' According to G. Dolbish's data N
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the liver and viscera of these fish contain little oil (2.2-2.6%),
but have a high vitamin content:’ 4640 I.Us per gram liver (210000

I.U. per gram liver oil) and 81600 I.U. per gram stomach tissue

(81600 I.U. per gram tissue fat).

‘A Teplitskaya has demonstrated that intestinal, stomach

and liver tissues of Thyrsites atum -have a high concentration of

vitamin Blzl(Table 319). -

Fairlytlarge specimens'of Rexea solandri (measuring 78

cm in length and weighing 3270 .g) are found oocasionally in trawl
oatohes‘from NeWsZeahand naters. Weight ratios of their different
body -parts are as follows: .head 22.3%, Viscera 13.1% (including
9.8% liver), fully dressed body 64.6%, bones lO.l%, fins 0.9%,
flesh with the skin on 53.5%.

According . to O'VMel'niko?a's‘data, the flesh‘contains

71.5% moisture, 8.7% fat, l9 5% protein and l 2% ash. The flesh

is firm, has an inferior flavour.

A. Teplitskaya established in the flesh the following
Vitamins: B12 (S.Svr%), Bc (lOOwr%), B2 (2001p%) and PP (8000 T%)

'Rexea should be classified as fish suitable for food

‘purposes.

Acanthuridae family Two species have been examined

Acanthurus thomposoni and Naso unicornis. These fish are average
in size.(33f36 cm); and weigh (0.7-0.85 kg). When‘dressed they

yield (in % of the total weight of the fish) 18-14.5 head, 66-70

fully dressed body (including lO 11 bones, 2.9- 5 2 fins, 50 59

flesh with the skin on), 8-9. viscera.

224
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The flesh of both species is lean .(up to 0.5% fat) with
a high content of moisture (78.8~79%); it contains 18.5-19.3%
protein and. 1.6-1.8% ash.

_Neither species is suitable for food purposes.

Trichiuridae family. ' Trichiurus haumela is found through-
out the Far Eastern seas;

Trlchlurus haumela appear in Peter the Great Bay in

August aﬁd remaln there untll October, often formlng 1arge con-
centrations. This fish has a lQﬂS, laterally compressed body
measuring up to 1500 cm in length (commonly measures 600~900 cm).
ihey attain 1000-1800 g in weight (commonly weight .500-700 g).

Weight ratios of different body parts in the Trichiurus

haumela caught in different zones of Peter the Great Bay,. Gulf of
Tonkin‘and New Zealand waters, vary (accordlng to the dataof I.
Denlsov, I. Varpakhovskll, E, Kleie et al.) w1th1n the follow1ng

range: head 10.9-16%, fully dressed body 72.2—81.8%, viscera 5.7-

12.6% (including 3.1-6%. liver). When dressed, the body yields

(in. % of the weight of the undressed fish) 3.4—4.2%'skin, 1.2-
2.7% tail, 5.7-14.6% bones, 54.6-67.2% flesh.
According to the data from the analyses carried out by

N. Nikonova, E. Kleie and V. Rudakova, the large Trichiurus

found in Peter the Great Bay, have a high content of fat in their

flesh, as well as in other body parts. The small Trichiurus

caught in more southerly situated regions, have (according to the
data of A. Lisaqhenkd; M. Sycheva et ali)an average fat content. h

(Table 320).
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Judging from the data found in the llterature, the con-

tent of fat 1n the flesh of the small Trlchlurus from the Yellow

and East Chlng Seas, is 2.4-6.2%.

specimens . caught in the Southern»Prlmor e, makes thls species
hsupetior to‘the‘others; : |
. .Datalfrom M. Syromyatnikova]s and A. Teplitskaya's
analyses on the content ofAVitamins from the.grbup B in the body
;tissues of'Tfichiurus, are‘presented in Table 321.
Vlscera of thlS flSh contain up to 2420 I.U. v1tam1n
A (20000 25000 I.U. per gram of tlssue fat) _ ‘
T. Mori (1956) recorded 170 4% thiamin in the flesh of

Trichiurus. Wheﬂ salted, this fish has organoleptic properties

‘similar to those of salt herring. The flesh of heavily salted

Trlchlurus from Peter the Great Bay contalns 13.7-20.8% fat, 15.8-

20.9% proteln and 16-18.9% ash and salt.

When Trichiurus is used for food} it should be prepared

in the form of fish cakes or dumplings. its boiled flesh is white,
but unpalatable. The stock is cloudy, dark-coloured and equally

unpalatable.
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Chemical composition of different body parts in

Table 320. :
‘ " Trichiurus me’

: 2. Peter the Great Bay 3. East China Sea

4. Northern Gulf of Tonkin 5. Great Australian Bight 6. Months
7. August-Septémber 8. August 9. September 10. August-September
11. January 12. November 13. August 14. August 15. Weight of
the fish, g 16. Body parts 17. Undressed fish 18. Flesh

19. Flesh 20. Head, fins 21. Viscera 22. Flesh 23. Flesh

24. ‘Fins and head ' 25. Viscera 26. Flesh 27. Flesh 28. Flesh
29, Viscera 30. Threshold contents, % . 31. Moisture 32. Fat

‘33. Protein . 34. Ash ‘ ' - * ‘

1. Fishing region
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The skin of'Tf&dhiuIUs:contains-4,399%.guanine and is
therefore a valuable source of this substance.
The whole fish can be processed for fish meal or oil,

but the meal thus obtained has a high fat content. o , A 225

The oil extracted from the flesh of Trichiurus haumela,

is nearly colourless, but is similar in odour and flavour of

herring oil. At room tempeéerature it precipitates and ‘abundant

residue of solid glycéfides. According to the data‘f:om E.

Lagovskaya's analyses, the body fat hastid12—0.9304—0.9318i
n®2-1.4790-1.4810, saponification number 145.6-197.5, iodine

number 160.9-178.7. Fatty acids contaih_22% saturated acids,

43% acids of the oleic series and 35% highly unsaturated. acids.

' The oil contains 0.1-0.2% unsaponifiable substances. The fat

becomes readily oxidized and rancid.

Liver oil of Trichiurus haumela is bright-yellow in

colour and has the following physico-chemical properties: dlz -
0.9406, nzg—l.4808,-saponification number 193.1, iodine number

156.9, unsaponifiable substances 0.9-1.2%.
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TABLE. 321.
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Table 321.

1. Body parts 2. Flesh 3. Head 4. Viscera (excepting liver)

5. Liver 6. Contents ( 4%) in raw tissues.




