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Studies on the Prevention of Reddish Discoloration of Fish-Products (V)
Hanato TSURUGA, Tadac NITTA

The peroxide-value of the extracted fish oil is less reliable to estimate the degree of ranmdlty of the oil
in the fish flesh, because pcxomde -values: are variable. (7)

Here are studied the effeclivenesses of the several antioxidants with or without synergist on the rancidity
of the fish oil in contact with fat-extracted fish meal by measuring the quantities of the oxygen absorbed
by this system, using the Warburg manomeiric apparatus. The elfectiveneszes of the antioxidants in decre-
asing’ order were : Sustane, Sustane 3I, N.D.G.A., Antioxidant Compound, Isoamyl-gallate, Iscamyl-
gallate (80%) + Citric acid (20%), Ethyl protocatechuate.

Differences between the quantities of oxygen absorbed by the fish oils in contact with raw and boiled
vsardine homogenations, and also the effect of the NaCl concentrations upon them were studied.

In contact with the raw sardine, there occured extreme lipoxidas3-catalyzed oxidation, and NaCl acts a
Tole according to its concentration in this system. On the other side with the boiled one, there occured only
catalytic autoxidation. ‘ ‘ ' ‘

These antioxidants were effective also on the lipoxidase-catalyzed oxidation of the fish oil, and their cflec-

tivenesses were the same as those in before.

JERFER 7 BRI F o Bl E FRiC, 6 OKEERO MBI S5~ DI AR m’m«?/ LIhHIE -7z ,(1,
2, 3, 4) Wb, HmEerRfaAhoiioR{tazgiEe 7230 THD mb%@uﬂ@%mmiofmm
x5 A 4082 HTHD . .

BRI ENS 2 s & #Lzy:flé'iff{ GHOFRE) 1Tk - CTEORRARSEL LLARL (5) 3DThs g,
FEIC RTINS N8B ORI S E 75 5 SHEE 2 U % L, AkhoO#Eios OFes:
L TCHI SIAIREAL LN LD, ZICHIN LizPRR B OBEL G EEOSERZ T ok Lic, o8
H75 synergist OISR L AT H D F s & B4 THOERZ /T - 7=,

Mo EH GO - I B ER S COR TG LRI ORI HIEOZ DR SRR L IRE L, RicEhD
TR % BEID synergistOFHEA Hld U L 5 & B4 720 B Y BLA FHETR S W< 5 TR LH 0%
HRIC R~ CRER S5, : ’

T g F &

N L7=BR LB 018 Wi 3 5 I S rh O IE Bt DAL 2 I+ 5 Ak & LCILEEERE & 36
T, FOWEHRIIC L » TR WIRO MR UHEREED WA Frh s (2, 6, 7) 2%, el

(Z &Y SR FERENSE L Z2BICET RO ZNTH ) RIFFICREETH - <, M%K;of
EE (8), RS T b2 & 2 HOMA OIS, BEOLEHE OB L - TH B CHEI A S

EXRREIND (9) L, ZBERILTET 288103 % Ol Lk RN & N7 AR ) D@Elﬂﬁé
BT A S IO FEE AN ER A £ E4 T, FEE, IO HENNAS U YT 2 BEC Tarr (6),
Banks (7) FCHER, Falcidfs (3), # Al RERERCELOT, SEH8T, Wil oMiEsg
4kmzuikwmﬁ<mx fat-water system (13), ZFELEEIRE (14), U R4 ¥ £— BIC L HJRHO el (15) 4%

W0 UERA LTI, ROV NEIRED BN (16) Sniiiic [ & T 2 BESEI B flac

N K DR i SERE 005

— 18 —



‘6$&Lf TR, B AO=%F2 487 3 OICBIRILEI T INA CF O FERINE 3 Wik Ui,

KICHHALH 2 &R ICHN T S B AL TN O &l RO IR~ ORATORRIES I CH » T (A1), i
BICE k@MhﬁK@ﬁLtﬁmﬂﬁ®%LK%WfﬁkL@Hh@mb@mﬁh&%,E#@qmmﬁm
BT LTnbOTH L0, HNLERLCOWTOHREL HHIC L, ‘

A, FASTEROTIBOEEEITE E LTY K3 v A -2 LD (7)) EEbh, %%LQWAKmm%
PR CEESLE D ¢ T LD ) A= L OEAOHRED Lin (1) E3ThLTH5R, HHEORGEE T+
DTS ICITWEERIC L LB BB H AN (7 ) "D)J_.L/;\MM & NI Tl E S iR B D
A O T EL TR & REIND @ummmw(w)(%ﬁmﬂ@Wﬂﬁmxmivfﬂé)#
S LR mx%@®LW$ﬂo@mcf%MLM

Mﬁm&%bﬁﬁ?&ummm”mmeéﬂﬁ & D DT, IRINSHELE DR
W] CZOBIID BN TTRECTH 5 (w>&“5%i T AL - CRARIE PN % o Ll
BRI I L7z,

HUEOBEEL AT, (12), Q0 2BHE LTY - A7 0 VRE CROFEBE, #1005, Y
80mm) OZE (FELSml.) OF K, DilFRE D SHUKEBEE LG RO = & / — LI,
%%K%AMHA%WO%ﬂVAm,ﬁxmmaﬁﬁ&ﬁtf~”?Mumc@W%&M”*%Ak>1
=T b LIS SRR B U R 2 AN A T OO W B FIE OB b5 HCHIL Lz,

KITLE DERORE O NN TUT DR, BARICERAIR Y #5 ¥ 4 - ERERETHEHE QD BREoh
CTEY, EFLOBESICE Y <~ EAHEERCE < AD 2L 3WEIN T L00, ET LOBEILHE
MRS OEETY #4 VX - 23 EERAT 0 38R &8, T3 5858 t#lozn 7
RIIRDBICH By T A T YO EAY BIRICNA CEOMRERINELAIE L0 T L O S Otk d
%, OB ESIRIEYEDILOSIOBERSAERBE (15, 21) TH LA, FHAFRD U RKF ¥ 4 — RiIeh-
2 B TR~ DT Y A F40° CTEM L,

R 7 S

PRk« BTRE 0 2 T U AR RS K, e — Foraiit, 10% 77 e b i S L THGRIT Y
TLRSEE AT, (I.V. :161.38)

WS - B 0 4 2 F 4 7 Y (H30%E 1 B RERIEPICHREE S e b O T HR0mm, SRS,
28) %A C 0 MR CIRIEZL:, = — T/L’VC]Féxjr{ﬁy 404y v 2 BITORIGE Lz,

AR L] '

Ha5 v 1F, 4253 F (AAERHATD

vy, )y v G GBS §§Uznn)

B VDR 3 e
RN D BRI x D

3'—'7‘/1/’/;‘3 FHTHFaz— b, M ﬁﬁ’fLUJL[iEEJ (EF BT
ol Z0% FEH L?’Co
' OB B R

CI) OB etk + i) OFICH -+ 5 BB LB DRI O Lk .

[BNE B0 2 g% 3 % (xbhuk 1oml JCRRE L7aiE (2 <y | CH—CEEIA SR 1ml, #H 0. Sml
CATRDIEE DR HI D &/ — VR0, 02ml. 1% =t v 7 B3O F 105 HIRE L Ty & 27z (20)
B ONEOERD 2 VARSI A 72 5 DFERIEFig 1L KR T,

Fig.1. The antioxygenic effectiveness of the several antioxidants to the fish oil in contact with fat-
extracted fish meal suspending in NaCl water. ‘

substrate was prepared as follows : Iml. of the homogenation which is consisted of 2g of the fat-extra-
cted fish meal suspending in 15 ml. of 3 % NaCl water, and. 0. 5ml. of the fish oil.

0.02ml. of antioxidant’s EtOH sol.. of each concentration was added to every substrate
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Table 1. Differences between the Op-uptake (mm3) of the fish oils in contact with raw and boild sardine

homogenations.

homogenation was prepared as follows: 5g of minced raw or boiled sardine (whole body. not muscle only)

were homogeneized with 10 ml. of 6% brine.

Table 1 .
o Tl o5 [0 | s |20 | 25 | 30 | 40
I ‘
raw Iml. Onl_y | —' 3. 70.! 5. 77! 37.40 64, 53“ 90. 46’ 125,83
raw lml. plus oil 0.5 ml. 68.838] 145,04 216. 52l 277.72 325.63 359. 87‘ 423.02
boiled iml. Only 51,61 96. 49 125.72 146,15 159, 97, 167. 80‘ 184. 43
boiled iml. plus oil 0.5 ml. 45.24 86.27 115,40 136. 49 152, 98’ 163.07, 184.16
raw (added water but brine) ! | ’
i"ﬂ plus oil 0. 5ml. ) 44, 06\ 152. 59 315, 63] 493. 15‘ 650. 27\1 8126}3L 1, 04§;?8




“Table 2. Differences between the Oy -uptake (mm3)of the fish' oils in contact with raw sardine homogena-

tion that have every NaCl concentration.

Homogenation was prepayed as follows :

ml. of brine (12%, 9%, 6%, 3%, 0%)

each 5g of raw minced sardine was homogeneized with every 10

Table 2.

T Mmool s | ( 15 | 2.0 ’ 25 | 30 | 40
Iml., 12% brine used, Only 35. 49; 70.03) 122.97| 160.61| 194,19 214,02 248,32
Iml., 12% brine used, plus oil 0. 5ml. 53.57 107.73 152.69| 191.51|. 215.35| 239.30 264.79
tml:, 9% brine used, only 26.02; 73.78] 135.08 18v] 17 219.07| 241,16, 274.90
Iml., 9% brine used, plus oil O.5ml. 46.85- 105.49] 162.23] 211.70] 249,13/ 286.08 341.03
Iml., 6% brine used, only 26. 27[ 80.45 144 56| 191.69] 226.51| 248.26! 278.55
Iml., 6% brine used, plus oil O.5ml. 58.96] 118.32 171.42] 212,10/ 241.83] 259,58 315.85
iml., 3% brine used, Only 13.97)  57.31 121.28] 175.12{ 216.27| 243.45 276.78

Aml., 3% brine used, plus oil 0.5ml. 49. 52} 105.59] 156.37| 193.03] 221.13] 244,94/ 285.14
Iml., pﬁre water used, only 14, 88i 66.16] 133.04] 190.16! 230,38 252,76| 288.69
Iml., pure water used, plus oil 0.5ml. 62.04; 169.90{ 300.45| 403,61 497.97] 589. 38| 754.47

Table 3. Differences between the 0, -uptake (mm? ) of "the fish oils in contact with each raw sardine hom-

ogenation that have every muscle concentration.

original homogenation was prepared as follows : 5g of raw minced sardine were homogeneized with 10ml.
of. 12% brine (or water)

each original homogeaation was diluted by adding .12% brine (or

water) to every %g, %o, Yo times-fold

Table 3.
homogeneized with puro water ~— | 0% | 10 | 15 20 |25 | a0 | a0
original ml. only 14.87) 68.20| 142.94 216.53 267.94| 309.22| 348.96
orig nal Tml. plus oil O.5ml. 43.62| 152.33 310.44| 443,02 552,00, 656.48] 841.72
original X %o Tml. only 32.43  71.02 110.42] 146.19] 173,80 199.26| 22941
original x 4o 1ml. plus oil O.5ml. 46.76| 111.57) 200.73 268.30 324.48) 368.53 451.56
original x %o 1ml. only 15.17) 32.90 5088 68.24 80.72| 95.64 1i1.17
original ><‘4/10 Iml. plus oil 0.5ml. 45,31 89. 16; 137.88| 172.60] 200.85 230.81 274.78
original x 4o ml. only 540 7.3 10.93 1594 1s.44 23.84 23.05
original x %49 1ml. plus oil 0.5ml. 28.81] 44.71 62,35 73.90| 84.46 97.37] 117.00
homegooind it 123 brine 0| 05 | 10 [ 19 | 20 |29 a0 | a0
original 'ml. only 2.800 17.55 47.420 90.82 157.86] 203.57
original Tml. plus oil.0.5ml. — 79.43 — 177.13 256.06| 311:25
original X %o Tml. only 27.06] 45.39 61.99 77.98 98.03 113.04
original x 740 ml. plus oil O.5ml. — 98.56’ —{ 160.02 185.93 2i8.61
original X449 - Iml. only . 14.50 2025 32.13  51.70 63.77, 72,10
original x %o Iml. plus oil 0.5ml. — 74.30! — 105.82 134.73| - 158,55
original X %o (ml. only 0.65 4,93 4. 54 10. 90! 14, 28] 15.06
_original x Y49, 1ml. plus oil 0. 5ml. ! 45.62‘» —! . 68.24 ..90.61| 111,57

Table 4. Differences between the Op-uptake (mm3) of the fish oils in contact with each boiled sardine

homogenation that have every muscle concentration.
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original homogenaiion was prepared as follows : g of boiled and minced sardine were homogeneized with
10 ml. of 129% brine (or water)

each original homogenation was diluted by adding 12% brine (or water) to every %o, %0, Yio times-
fold

Table 4.

homegeneized with pu—:e?terﬁ\irw 0.3 ‘ ]7' 0 } 12 2.0 \ 29 1 8.0 ’ 4.0
original Iml. Only 22.82 60. 95| 96.911 125.60] 151.77) 177.58 212,11
original Tml. plus oil O.5ml. 22,06 53.93 81.421 115,29 135.82] 154,58/ 181,01
original X 74 ml. Only 28.63 54,77 74.49 86.13 95.75 105.85| 117.14
original X %4 'ml. plus oil 0.5ml. 31.95 65.08 88. 92i 116.22] 132,55 148.17] 175.46
original X444 1ml. Dnly © 14,33 29. 41 39. 09“ 44,00 48.77 54, 30 61,59
original X440 Tml. plus oil 0.5ml. 26.75 49.64 64.56  83.60, 94.62| 106.36/ 134.85
original X 39 1ml. only 1.79 5.38 8. 85! 7.69 10. 00 9.87 10.77
original X 319 Tml. plus oil 0.5ml. 17.64 28.10 35. 28' 46.75  52.67 61.61 73.96

yomogeneizmiﬁﬁw| 0.5 1 1.0 ’ 1.5 ‘ 2.0 ‘ 25 | 3.0 | 40
original 1ml. only 39.91 94.05] 135.99] 143.04| 192.75 211.36] 243.54
original 1ml, plus oil 0.5ml. 30. 09 80.48 115.76] 133.65 157.77] 167.44] 192.22
original x 7o Iml. only 54. 89 89.46 109,41} 123.43] 135,55 144.82 161.09
original X 749 1ml. plus oil O.5ml. 40. 29 82.62) 106.56] 121.11] 136.36] 144.47| 165.09
original x 449 1ml. only 26. 27 42,1 51,66 58.20 65.49 70. 52 78.81
original x 444 !ml. plus oil 0.5ml. 35. 33| 61.58 76.75 85. 59 97.53 - 103.25 119.92
original X %o Iml. onl_y 1.41 5.00 6. 23| 7.56 9. 36 9. 62 12.18
original X %59 1ml. plus oil 0.5ml. 19,03 31.75 40.07 44, 98 52. 42[ 55. 82 67.66
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Fig.2. The antioxygenic effectiveness of the several antioxidants to the fish oil in contact with homogene-
ized sardine .

substrate was prepared as follows (same the following Fig 3. 4, 5,) : 1 ml. of the Vhomogenation that
5g of sardine (not mustle only but whole body) were grinded with 15 ml. of 6% NaCl water, plus 0.5
ml. of the fish oil

0.02ml. of antioxidnt’s EtOH sol of each concentration was added to every substrate.

Fig.3. Fig.4.
The antioxygenic eTectiveness of the several synergised antioxidants to the fish oil in contact with homo-

geneized sardine

Fig.5. Differences of the antioxygenic effectiveness between the synergised and not synergised antioxidants

to the fish oil in contact with homogeneized sarding.
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