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Lipid Changes of Fish Muscles during the Storage in

Low Temperature and the Effect of Several Antioxidants

Ryoichi KANAzU, Hideaki MORI and Tadanobu FUKUHARA

We measured the POV and TBA values of ground ordinary muscles of
horse mackerel and mackerel which had been stored at about 10°C or 0°C
with or without mixing powdered antioxidant, i. e., BHA, Na-Erythorbate or
mixture of BHA, BHT and Na-Erythorbate. The results as follows:

With the samples stored at about 10°C, lipid Changes were rapid and
variations of the TBA values were somewhat complicated.

With the samples stored at about 0°C, lipid Changes were also rapid and
the POV displayed rise and fall on the 7th day of storage but the TBA
values hardly displayed any decrease throughout 10 days of storage.

The antioxidants used in these experiments were all effective. It appear-
ed that BHA was superior followed by the mixture and Na-Erythorbate, in
that order.

The addition of Na-Erythorbate both by itself and in mixture to the
sample stored at about 0°C accompanied decomposition of peroxides like in the
case of non-addition of antioxidants. However, the addition of BHA by itself
appeared not to accompany decomposition of peroxides.
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Table 1, Quantities of ground fish muscles and antioxidants
Samples Muscles Antioxidants added
BHA BHT Na-Erythorbate
No. (&) (® ‘ (® (2
1 800 - — -
2 450 0.01 — -
3 450 - - 0.05
4 450 0.003 0.023 ‘ 0.025

A% Table 1 RLEKERRE MY ~MLICEED, RO X 5 IR L.
2 W BEEA 10° ~ 13°C)
fF A BBE (0°~ —1°C)

POV pflFE #£REDOH 50g &b BLIGH 58 O FHEH - T,
Methanol R CHRELHE L, MERED L & CHEXREL,
LER?> DB L - CHIE LK.

TBA {EQRIE TARLADGIS 58> 0 ZKPELX L bV, X bic CASTELL 59
o TEEA F VORERRW, Tihbb, v 7ifyllg &b, 7vvx—dt 50
ml OXE 25HEMPTRoT. Ba&W% 47.5 ml ©KkC 200 ml Brrx—17 35
A 2 EEVIAZ, X bl Propyl gallate 3-8 EDTA % 0.5g, =u5ILHY 7 AE
FIO 4N HCL 2.5 ml #fnz, WCHEHALL Ty Y a VREEWE L, 77 A=
v b LCREET, 7T~105McgEE S0ml 2ER7 5 A aicEni, kK
DA EET A%, REBER Y FOHREY I, RICEHED 5 ml 23 E
#Fiery, chic TBA #¥E (0.02M TBA o 905 ElgAK) © 5 ml ik, #HE
L CHbliEAkrhic 357 fimeh, %Hek 538 mu OWNEEZHE L.

Chloroform-
FDO—EA & v WHEE-

BRI UVEBE

10°C fHEDORERICKITIREOTLLABLROHR IFRL-BHL 4BAEL
DB ENTD bhitd, POV oBlEik 4 BE, TBA fEoflEX 7 HBCHIE L.

gy POV o%F{t, TBA {3 X0 TBA EHEOZELL = Fh Fig. 1,
Table 2 % X0 Fig. 2 wr$. ik POV QB KT 545 v 7 Lol 1.5%
i Tho .

POV oZ{bidhich 2T, BERENEZRT.
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Table 2. TBA values of ground oadinary
muscle of horse markerel stored at
10°~13°C.

* *4%
Stored |Samples| Ranges of Mean values
time optical of optical
: ) . . days No. densities densities
! 2 3 4
Days o | 1 | oau~oa3r| 0z
Flg 1. Variations of POV of llpldS from [ 1 0.460~0.530 0.487
ground ordinary muscles of horse
mackerel stored at 10°~13°C. 1 2 0.070~0.110 0.092
No. : No. of samples in Table 1. 3 0.246~0.350 0.305
4 0.058~0.086 0.068
o o.5 No. '11 1 0.301~0.370 0.346
Q
2 z\ 7 2 | 0.095~0.136 0.114
> 3 0.063~0.104 0.077
& °3 4 | 0.120~0.19 0.149
5 3 120~0. .
N023 %ﬁ * See Table 1.5 ** Arithmetic mean values.
2]
No 4 .
| 7
Days
Fig. 2. Variations of TBA values of ground

ordinary muscles of horse mackerel
stored at 10°~13°C.
No. : No. of samples in Table 1.
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WG, AT LERBRC A bR S, ARRITFEROMEIC TBA fEoHE 32 2 kit
oL, 1D w i RO 20N EHIIAHTH 5.
AT HBIEEI L TR OBREZE L LT 50,
TH 5, BEVRLH & LCORRILB TR,

0°C HADHERCHITIREOE(LLABR(LEOHNE HRTOBERIX I0FBELY
BRENTED bhzoT, POV ofilE: 11FH, TBA HofEix 138 Biodik L.
g POV 0%k, TBA fif s X 0 TBA {5 {E oty +hFh Fig. 3,
Table 3 ¥} X0t Fig. 4 i, 7ok POV HIEC KT £ 0O SBT3 YRS T
ot

HBREA % Inz 7o 3k ks L OY Na-Erythorbate % Bjltd, 2 WXIEAHEMEF = LTn
z B o POV i3, 7HHE%EL LCHEBLXRLTCED, peroxide BNAERERE, o

Na-Erythorbate 11fthod 2 DIz X
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ool Table 3. TBA value of ground ordinary
No.3 muscles of mackerel stored at 0°~
b 0°c.
No.4s* =
10r —~xX ¥ %%
é Stoaed |Samples| Ranges of Mean values
No.2 time optical of optical
P R S ST W ST S days No. densities densities
5 1O
Days 0 1 0.410~0.436 0.424
Eig. 3. Variations f)f POV of lipids from 1 1.410~1.530 1.480
ground ordinary muscles of
mackerel stored at 0°~—1°C. 2 2 0.530~0.530 0.537
No. : No. of samples in Table 1.; 3 0.501~0.545 0.528
Lipid content of each sample is 4 0.530~0.548 0.538
about 3 %. I L
4.0r / ; 2.755~4,00 3.493
7 — =
No.ly J 3 | 0.780~1.300 1.107
3.5k 4 0.770~0.780 0.775
4 15F e
S 1 3.250~4.400 3.825
o ~
<>[ No?nx I 13 2 0.428~0.740 0.570
o 1O ) 3 1.180~1.222 1.201
- No.4 4 0.726~0.746 0.736
No. ZL * See Table 1.; ** Arithmetic mean xalues.
05
I ' 1 ! | L L (\ \‘ 1
5 ’ 13
Days
Fig. 4. Variations of TBA values of ground

ordinary muscles of mackerel stored
at 0° ~ —1°C.
No. : No. of samples in Table 1.
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LB &k 5088 peroxide O BOTEEL RTE0LELNLSY, ZhbDRII
DNTR I DI EBEL T2,

POV oZEfk x MR, FUERLHEI% Iz 7e\Wilklds X O° Na-Erythorbate & Bk %
WIHRATREA & LTz eikto TBA [HEoZticik, @+ TR T 50, 3F
Rbhize., TBA {fi% peroxide 103 2 kM &R T &0 & & 2 ufl2, 13,
peroxide Z;fRBOBLNEICERICHID LD TRV L HRT L0 EBbh b,

BHA #¥uc i LS aicik, POV %kt TBA o WFh i+ 5
[, @ER bR, '

0°C f3E ik, BHA pR LR T, EBAWERLEIZ >, Na-Erythorbate
1E B L5 Thote, FBRATBRMLE L L TR LTV,

e 5140 & LY, Na-Erythorbate %4 o FECERAICHED LoEE,
SR LFROmIICE YR L, i BHA Zi2/\wT 2% synergism . 3 B LR
bhBL5ThoT, BELORRLOMEELVEEARONS, ThboHBIIEE
L Cilkts L OWMBLAIFEREOHEC L 5L D L& 2 525, TOHEDONTEH & HICH
HNrniEe 5,

Fh i, ERPEEDSY BEC LcRERPEEAmREBPK L bRy HHE S
NIeARELFEFRSE R LU PNEEROBECEHROBELRL 7.

B #

2T ORIV AOEFEAXEELE-LD, IOz hbic, BHA, Na-Erythorba-
te FILEAYE(LH (BHA, BHT % X0 Na-Erythorbate) &+ ZiERD % #
BAMLib 0%, 0°C Fioix 10°C Rk L ¢, oMtk s POV kX0 TBA
EZRE LIz, FDOREER

10°C R ClB LicBaoleE o0& bizZE ¢, TBA HEoB(TEHTH 1.

0°C fHETHRLICHEAGDOIEEOE L/ AETH 52, U I0EMOIFEIC K W T
i, POV X RBE7TBERE L L UHBEER L, ToMIRsWT, TBA oLk
FEEAT A L BBER R 5.
FERLEMBAFITT AL BRER L, ThbEROSEti: BHA 2R L%E
BT, BEBLHZ - hue>¥, Na-Erythorbate 345 - T\ 5.

0°C fHEDIFERIC I\ Cit Na-Erythorbate % ¥tk 5 WL IRAHEALH & L CEF A
LicTFho$a L peroxide o4 a 5. ChboSXHMEHZHERLRWESE
LEECH w7z, LavL BHA ZEMuC A LcHA1i, peroxide D4y, 2R
bLishoic,

X ik

1) W.J. DYEr, M. L. MorToNn, D. I. FRASER and E. G. Bricu : J. Fis. Res. Bd.
Canada, 13 569~579 (1956)

2) WEICE—: BRERFKESTEE 11, 41~64 (1962)

3) KEXME - WLE— " BREEKFKESSILE 13, 45~51 (1964)



108

4)
5)
6)
7)
8)

9)
10)
11)
12)
13)
14)

Rl Aok ESMeHeE 8295 (1970)

MEAHE - MOE : HKEE 34, 335~339 (1968)

A. Awup, W. D. PowRIE and O. FENNEMA : T. Food Sci, 34, 1~9 (1969)

E. G. BLiGH and W. J. DYER: Can. J. Biochem. Physiol., 37, 911~917 (1959)
FTERBHKES : EAMWEEE, P 124 (1956)

B. G. TArRLADGIS, B. M. WaTTs, M. T. YONATHAN and L. DouGan: J. dAm. Oil
Chemists® Soc., 37, 44~48 (1966)

G. H. CasTeLL and G. A. BoYLg : J. Fis. Res. Bd. Canada, 23, 1587~1598 (1966)
M. J. TiMs and B. M. WATTS : Food Technol., 12, 240~243 (1958)

KRINERE © BIRERSERELIRE 12, 7~13 (1963)

G. HaaSe and W. L. DUNKLEY : J. Lipid Res., 10, 568~576 (1969)

G. Haase and W. L. DUNKLEY : ibid., 555~560 (1969)

RRE—K - IEAH— - WA © BAKEE 28, 823~827 (1962)



