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Chemical Studies on Fish Solubles
I. Vitamin Contents and Amino Acid Composition of
Commercial Fish Solubles.
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Table 1. General composition of commercial fish solubles.

Fish . - Crude | Crude | Crude
solubles | Materials iMmsture Protein Fat Ash
A Miscellaneous fish viscera 39.0% 51.4% 2.1% 8.1%
B Cooked liquor of fishmeal 50.4 | 36.0 4.6 13.3
C Salmon and trout viscera 50.9 | 34.2 10.0 5.4
D Cooked liquor of miscellaneous fish flesh 51.6 39.9 3.5 10.2
mixed with vicera
E Miscellaneous fish viscera 51.0 | 34.1 4.4 8.1
F i Cooked liquor of miscellaneous fish flesh 43.0 43.5 10.7 6.8
G Mackerel and bonito viscera 37.9 52.0 4.8 | 8.8

2. 4 W O
1. BERSH  ERUEERER  Conway OBBRIHEDICL B,
KIBHEHK, 5% b Y) 7 v~ vEEE (TCA) wiEHER, 80% 7 v a2 —(EtOH) ATistEZE £ ¢
LThAES D ERBERAEICELS,
2. E%3IvE By Lumiflavin k0 L 5,
By: Saccharomyces carlsbergensis ATCC 9080 % > 2 A i1D,
Niacin, Pantothenic acid, Biotin: Lactobacillus arabinosus ATCC 8014 % Jf\> 2 A=y :10).
By,: L. leichmannii ATCC 7830 % fi> 2 &4k, #REIRABEZZOTIHFRLCHMELL
LDTHY, BERBRAHEZFTRE—X, ~4 VHHOBELIEAITIE > THE LR TH S,
Choline : ¥ EZDF ¥, BLY Ba(OH), Ik BMKABEETIR > - bDEZNEN— 4 F
v FLEE U TRIGSHEY 2% L), Reineckate 2V kY ufasg &L, HMR, B&ET 5.
3. TEIU/EMER 5% TCAW®REL: 1) OFKIC K ZAHEIICDOLT T~ 74T TCA Z4iiH
L, ROTREBHL T —F ek E, @8 UIkiBE20% OB TISHMMKS#L, HICHE
ICTCTEBREFERERNT, 7T/ BIRABLET 3.
5 % TCA phig#h : EiLd TCA MENC & Y A U2 thBEMKT v 2 — A B I T~ FMITTHR
WU, EBRTEERITEHEEORIETIKMREEIT> TRIET 3.
802 EtOH wJiz#f : TCA w[yAMABEEK L Tloml & L, THhic99% EtOH 40 ml %z 4
Utk O0a ic k> THET S, EBRBREBUBRERKEL CTERE LIS T 5.
80% EtOH JLBHS : LadtbBABRBEIKMMBITH L, REtET 5.
7 3/ B - Dowex 50 X-8 0 100cm3s L tF15cm B 5 A% > 2 MooRE SNtk 5,
Creatinine : 7 ) YBEIC L D JIBHEERETS.
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1. ZEXRPM%Z Table 2 1ORT. HREMERLERIBEZRD4.2~11.6%THD, BRACLO IS
DOMEDH B, KEBRZRIIOLTNHIFIFO%LIETHY, F725 % TCA wfistEEH S —fxic80%
PEZRUTRRBICLBEREISEVRSNLL, UL, 80% EtOH WEHEEIIRAMCD 66.9%
DBRETHII0% A AT ZHICL SPE DKL, ThoOBEARESWOHREILLRSh, YT
MTIBWIE T L EBbN B, LichoT, Y AT VOBRAMEREDHEIC TCA Ik 3HMEDE
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Table 2. Nitrogen distribution of fish solubles.

Volatile basic-N | Water soluble-N | 5% TCA | 809 EtOH

|
Fish | TotalN | (V) (W) | soluble-N (TCA) | soluble-N (Et)
solubles i (T) %, : " i y , i w . ‘ ) ,ICA . ‘ i Etﬁ ,
| % LT % | % T % ‘ % T /ow % T %
, [ _ ‘ N

A 824 | 0.67 | 8.2 8.16 98.9 ‘ 6. 86 83.3 4. 58 55.6

B 5.76 0.67 ' 11.6 5.51 95.6 | 5.08 88.3 2.51 43.6

C 5.47 | 0.42 i 7.6 4.87 88.9 4.43 81.1 3.65 66.9

D 6.39 | 0. 41 \ 6.3 6.19 96.8 | 5.89 92.2 ' 2.80 43.8

E 5. 45 0. 54 l 9.9 5.01 91.8 | 4.63 84.9 2. 44 44.7

F 6.97 0.43 | 6.1 6. 36 91.3 6. 21 88.2 « 4.14 59. 4

G 8.32 0.35 ' 4.2 8.30 | 100.0 | 8.19 98.3 . 4.05 48.7

Table 3. Vitamin contents of fish solubles.

Vitamins Panto- B, i Choline
Fish . By Bg | thenic | Niacin | Biotin | ——
sollsubles i acid Free Total ; Free Total

y/g. v/g. v/g.! 'y/g.‘ my/g| mylg| my/g.  y/g| /e
A 0.5 0.3 3.3 90.8 | 30.0 100 133 . 160 460
1 (0.8) ©0.4) 1 (5.9 (149) @ (49.2) (164) (218) (262) (754)
5.3 1.1 ' 12.8 141 362 153 264 | 1960 .
B - (11.2) (2.4)  (26.9) (295) (762) (322) (554) | (4210)
1 10.6 1.5 37.5 100 1039 402 853 1 1210 3000
G ‘ (21.5) (3.0) | (76.4) (204) | (2110) (819) | (1740) = (2460) | (6120)
D ‘ 6.7 1.9 15.6 104 129 263 324 | 360 400
| (13.8) 3.9) | (32.2) (216) (267) (543) (670) - (74%) (827)
. ‘ 4.5 1.0 14.0 150 452 229 231 240 1240
E (8.8) (2.0) (27.9) (294) (886) (449) (453) i (471) | (2440)
, 10.3 1.9 | 32.9 117 | 244 479 2240 | 980 1060
F 1 (18.0) (3.3)  (57.6) (204) (428) (840) | (3930) . (1720) | (1806)
. 6.4 5.0 | 18.7 689 | 12.0 142 150 | 200 206
G (10. 2) (8.1) | (30.1) | (1120) : (19.4) (229) (242) | (322 (331)
I i

7( );re caled. values per g. of dry matter.

2. ©RIVEEAE Table 3IGRT. FERXIVEBFRICHRVONMEND S, T5bb, ikt
g% b, B,0.8~21.5y, B;0.4~8.1y, pantothenic acid 5.4~ 76.4y, niacin 149~ 1120y, biotin 19.4~
2110my, 58k B, 164~840my, ¥ B,, 218~3930my, s choline 262~2460y, # choline 331~6120y T
P oo, HHTRFIATIE biotin LISLOZEE & 3 &b 7 BIPORKEZETR L, 3K G T biotin H34F
RINTEOONHTL DTS, By 3V AT VARS—RICEANLH TS 2p 58l & ITH > TORE
FEMBIAELHMEEBbN Y, EBEORINDIDITIE 7L T h, HIZL  BEALEATH DIEIC
EDETEED (RITEFERETIRMF) b, TOERICHI> T, BEHELHEZLEET
B &%RLTIWA, choline itDW>Th, HAKA, C, EDSHRKBOTELL AR EZALDON
WHoNt, BERICATE R I VEDOEREICHE L, AP, F/, E Tid choline, F TR
B, G EMBT TR



Table 4. Amino acid composition of fish solubles. (N % N)

\ Fish Fish soluble A Fish soluble B Fish soluble C Fish soluble E Fish soluble G
. solubles - 55 TCA soluble | 5% TCA soluble 5% TCA soluble 5% TCA soluble 5% TCA soluble
Ami no\\ ia%agfrteOH%%lg Efi(g?-l " ’IS‘C?\ Before | After T5C/”A Before | After 'I?CéA Before | After 'I§C/HA Before | After '1§C/EA
acids \ hydroly-hydroly- 5> i ppt. |hydroly- hydroly-| ppt. hydroly-thydroly- ppt. |hydroly-hydroly- ppt. hydroly- hydroly-| ppt.
sis sis | ppt. | s1s s18 sis s18 s18 s1Is s18 s18
% % % % %] % % % % % % %| % % % %

Glycine 1.0 19.7 1255 87 1.6 19.8 8.2 3.2 6.8 6.9 1.4 18.0 7.9 0.28 16.7 14.8
Alanine 0. 56 7.0 7.0 [ 6.8 2.2 7.7 6.5 3.6 5.8 5.4 2.1 7.2 7.9 0.48 5.3 7.5
Valine 0.62 1.8 1.5 3.7 0.16 1.3 ' 40 3.3 4.0 5.2 0.37 1.1 3.5 0.18 1.1 2.2
Leucine 0.15 2.6 25 6.2 0.43 1.6 6.5 5.1 6.6 7.1 0.47 1.7 7.1 0.14 1.3 3.9
Iso-leucine 0.08 092 1.1} 2.7 0.27 0.83 35| 2.8 5.5 4.2 0.28 0.73 2.6 0.10 0.53 1.8
Hydroxyproline! — 3.1 4.8 0 — .9 | — — — 0 — 2.0 — — 2.0 2.8
Proline 0.14 5.6 |11.9 6.0 0.33 4.3 4.1 0.33 2.8 4.4 — 3.4 2.8 — 3.6 4.2
Phenylalanine 0.07 1.0 0.76/ 2.2 0.15 0.92 25| L9 2.0 2.5 — 0.78 2.3 0.05 2.0 1.8
Tyrosine 0.04 0.59, 0.97 1.4| 0.04 0.26 15| L5 1.2 3.3 — 0.28 1.3 | 0.06 0.58 | 0.67
Tryptophan — — | — | — | o058 - = |09 — — 0.71 — — 0.21 — —
Serine 0. 27 2.9 3.2 8.2 — 3.2 3.6 2.0 2.0 3.2 — 2.8 4.6 0.09 1.6 3.8
Threonine 0. 06 1.7 2.1 29 — 1.4 2.8 1.0 3.2 4.1 — 1.2 2.7 0. 06 1.2 2.2
Cystine — — — — 0. 59 0. 55 —_ — 0.53 - — 0. 32 —_ — — —
Methionine 0.13 0.33]| 0.79) 1.9 | 0.21 1.1 1.5 1.6 1.5 2.0 0.16 1.0 1.2 0.04 0.57 1.7
Arginine — 10.6 | 14.4110.5 — 8.6 |10.2| 3.9 4.1 9.2 — 8.7 11.3 - 7.3 11.6
Histidine — 53 2.5 4.7 — 1.2 4.2 54 3.6 4.5 - 1.3 3.0 7.0 8.6 4.8
Lysine — 5.2 511 9.1| 0.88 4.4 9.0 3.7 9.1 8.8 0.93 2.7 7.6 3.1 9.3 8.2
Aspartic acid 0.16 3.6 4.9 58 — 3.4 6.1 1.4 53 5.5 — 3.1 6.8 0. 06 2.0 4.7
Glutamic acid 0.09 6.2 7.4 89| 0.27 49 | 88| L2 5.5 5.9 - 4.1 10.3 0.15 3.7 10.3
Taurine 0.39 0.39| O 0 4.0 3.7 { 0 3.9 3.9 0 4.5 4.4 0 0.73 0.74 0
Creatinine 1.4 1.4 | 0 0 1.8 1.8 | 0 1.1 1.1 0 3.2 3.2 0 17. 4 17. 4 0
NH, 9.1 13.7 | 6.5 5.7 14.5 20.3 ‘ 6.7 9.9 17.6 7.8 12.6 16.4 7.3 | 5.3 10. 3 6.7
N-recovery 14. 26 93.6 [102.9|90.4 | 28.0 93. 1 l 89.7 | 57.8 92.1 90.0 ! 26.7 84.4 90.2 | 35.4 95.8 93.7
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3. Table 4iT7 I/ BOSHHEERT, S EiB~7z kD i TCA W& EtOH mJAi L DM
MIEOREODOT, ABATIE TCA AIFEHIC OO TEICT v 2 ~ VILBRETI5 - fohs, T Ot Rkt
Tid TCA X BABDOAEITIL > TER L., BHIZEHESORELRRICHTIEEDO%ERL T
%. RMD, FRMEETIE > THLRL,

HEEET 2 /BRI C T TCA aIIEHD57.8% 2 50 2 b DOMRHTH > T, id>Thd15~35%
FETHY, NHy ZBRFIEATRDTNICS % ZETICHEL ., Tho TR FERICTTREE L 72
WEET I /A EET AL, VATAVBIEBRICEOLTT $ /BOMMLIZIZEA EITEDA TN
bOLEEINS.

TCA s L8 EtOH iAo 7 3 /7 BEHRIZ AR C (FkEES) LI TIRRA MR- TE D,
glycine 16.7~19.7% % X {F arginine 7.3~10.6 % »3 &t % 5%, EtOH fEHTI3EIC glycine 25.5%,
arginine 14.4%, proline 11.9% & 75> T 5. ChoEBEL L THT27~-rY, T7RFv, f4
WELHODOT 3 /IR O3CHEE (Table 5) & 4 5 &, TCA B[ T glycine, proline, oxyproline
MEVEN LD TIRH B, SEIICa S —FrOZnEIEFICETED, COMMRBRARG (R
N, Ay A) o TCA pekicdb Roh s, chicxl, RARCo TCA a7 3 7 BHKRIE, R

Table 5. Amino acid composition of collagen, elastin and muscle protein of
several fishes in literature. (N % N)

Proteins |  24) 25) 26) 27) Mo o
Amino acids ‘l Collagen Elastin lr\n/I:zELer:lf , Ml::losg(tjo()f m:((:)l:(s:iel
! % % % | % %
Glycine 27.3 29.7 4.4 5.3 4.8
Alanine 8.0 20.8 5.8 — —
Valine { 2.2 12.4 5.8 7.2 7.4
Leucine | 3.9 5.8 4.9 | 4.2 4.1
Iso-leucine 2.4 4.9 3.1 3.2
Hydroxyproline 8.1 1.0 — - : —
Proline 9.9 8.8 2.7 { 4.3 r 5.0
Phenylalanine 1.1 3.1 2.3 2.0 | 2.1
Tyrosine 0. 41 0.63 1.9 1.5 | 1.7
Tryptophan — —_ 0.5 | 0.6 | 0.4
Serine 2.4 0.75 4.2 2.6 | 2.5
Threonine 1.5 0. 81 3.8 2.2 | 2.2
Cystine }, — 0.22 — — | —
Methionine C0.4 — L9 | 1.9 2.0
Arginine L 15,0 2.4 1.9 | 87 9.4
Histidine 1.1 0.44 5.7 5.7 3.0
Lysine 4.7 0.63 12.0 9.1 10. 1
Aspartic acid 3.6 0.69 7.5 6.3 6.5
Glutamic acid 5.8 1.4 8.0 5.9 6.3
NH;, 3.6 — 5.9 — —

BFGUADE DD TCA (LS E B SIS VDX H 2 BFNER—DMIY, T4bH glycine DEE
136.8~8.7% & HF D& 72 <, Leucine 6.2~7.1%, Lysine 8.2~9.3% L 1L 5L { 15> THNEN
DHIRITEDE D &L > T 5,

UEDT I /BHBROE»S NS SFED Y V7O FERHNMIRZHE L TA 513513, REC
BREMAZERSELTED, ABGIIEMAIETOL, FHECHKkTZ27 -5 XD kEb0D,
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KA, B, ERBEKEVHEORAELLBDODEIICEZSND. DT Lid Table I icii L
FREREZ VB UIERD LD THEH, HBICHELTRAST T 358 ITI3PR, WHEEEEIC
SHTBCEIRIRET, ThHSDERDDEELLTHENHTHAD. 361, ThoD#RIDZ
DPLBREZHER L TA B3I, BEAMRREEE U THEH ORBHHEICTIOATHL3D0TH> T, A
BICHET ZHREHICEADBECEHS L TLRL LI KA T oh, ChoBEBACHLDAITX
> T35, BASBBMHEAZER L TOILBAWTH S0 LFhICL TS, TO4BEMICERL
LE3 LML 0MHE60LELNS, T, HHCEGOLIIC, ZOT I/ BBHKRIH S DIC
XAaIh3EAITE, bW ANRET I /BB Th 5 valine, leucine, iso-leucine, threonine, methionine,
lysine FOEEMBMBELEY, DFNOFROZOMEPRBNICE I > TLELEALDLI LIS,
58, FRICHI- LD, FRCHRHENEE SR8 41CE, Table LIGRUICHEAR (REREX
6.25) DSEAIEMHELGZ B L LB,

PUEDXIIKHIKIN T LY VTAE, ZOT I/ BHKICHIEDELOERBHY, —HKiILEx
FINTNEHRTEEDTH>Thd, BFE, EXIVEREMCT I VBHRESEDTHRI LT
NITHRBMEENHICGHHEL, REEHETEICLETERLDDTHS I EEM- .

= )

(1) HRZ 4+ v vay T TBCOOTZENSD—foH, EE4A4, EX2IVEER, 73 /B
BREDOREAEFTIE > T, TORBMAHZE LB LIz

(2) ZBHEHSMIT, —MITKEH, 5 % TCA A[IEHEHR L BITREHDB0% LI 1-TH 525, 80% EtOH
AR FRII0% BEE D HICTEL,

() €x3Iva8I3mEKY €5 B,08~21.5y, B; 0.4~8.1y, pantothenic acid 5.4~76.4y, niacin
149~1120, biotin 19.4~2110my, B,, 218~3930my, choline 331~6120y & KI5 & D HIM7EENH 5 .

(4) HEHET I R TCAFEBO S % RBEDOL O 1 F, 1ZIF0%HEHILINTHEH05 14
T, {i3ZOhETHY, MU THET I /7 BIID0.

(6) TIVEBHELSIREEEIBICODILSNELITHS. bbb, @ TCAFEEHE 25—
ST BHKICG RRBPRBEEHOZAICEMN TS0, O WEsEda 7~ YEob 0,
© WRHSEBABEAFUOLDOTHS. RFA, B, ER@IT, GIIOLIT, ClOIITHY L.

6) U7edsoT, Y AT VORBEMEDTEMEIL S CICHBEOHEICIE, €2IvagREEDBIT, Z0
T3/ BHBRENSRITIE ST,

b, KRRICHID, BxMBorel- AR, 5600, JEICHN It KEELIUm I, RREED
TR T 5,

153, KPFRBO—IBI LB E AR RLMI S L > 14 DTH 5,
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SUMMARY

Because various kinds of raw materials and processing methods are used in the commercial pro-
duction of the fish soluble, the quality and nutritive constituents of the products have wide varia-
bilities.

In recent years Hicasui et al.1¥) have reported on the vitamin contents and mineral compositions
of commercial fish solubles, but it seems that their work dealt with amino acid composition only to
a limit extent. In the present work, the authors have examined several commercial fish solubles with
regard to amino acid composition as well as nitrogen distribution and vitamin contents.

The results of the analyses of seven samples are summarized as follows;

(1) As shown in Table 2, the proportion of volatile basic nitrogen to total nitrogen varied widely
from sample to sample, ranging from 4.2 to 11.6%. Although both water soluble nitrogen and 5%
TCA soluble nitrogen exceeded 80% of total nitrogen in every sample, 802 EtOH soluble nitrogen
occupied only about 50% of total nitrogen.

(2) Contents of the vitamins of B group varied widely within the following ranges: vitamin B,,
0.8-21.5y ; vitamin Bg, 0.4-8.1y ; pantothenic acid, 5.4-76.4y; niacin, 149-1120y; biotin, 19.4-2110mvy;
B,;, 218-3930my ; and choline 331-6120y per g. of dry matter.

(3) In general the content of free amino acid was considerably small, with the exception of sam-
ple C in which free amino acids occupied about 58% of TCA soluble fraction.

(4) Fish solubles can be classified into three classes, according to their amino acid composition:

(a) Amino acid compositions of TCA soluble fraction and precipitate fraction are respectively, quite
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alike to that of collagen and of fish muscle proteins; (b) amino acid compositions of both fractions
are similar to that of collagen; (c) amino acid compositions of both fractions are similar to that of

fish muscle proteins.



