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Studies on the Manufacture of Canned Salmon
mW. Tke odor in canned salmon manufactured from frozen fish as the raw material

(3) On the oxidative rancidity of salmon fats during cold storage

Eiichi TANIKAWA, Terushige MOTOHIRO and Shigeo SHOJI

Abstract

Fish which were fresh or unfresh in initial quality, and fish to which was added “Sustane
1-F” (B. H. A.; Butylated hydroxyanisole) were stored in a refrigerated room at—15°C,
and oxidative changes in these three sorts of material were observed.

The results obtained are summarized as followed:

(1) From variations in values of acid, saponification, iodine, ether extracts and peroxide—
oxygen respectively, it seems clear that the oxidation process occurred in comparatively early
period of the storage, and that the process was inactive in the later period in each kind of sample.

(2) Oxides and peroxides has tended to increase throughout the storage period. In later
part of that time, however, the oxides and peroxides once formed have decreased, due to the oc-
currence of the chemical reaction of decomposition or polymerization.

(8) It was observed that fish added “‘Sustave 1-F”’ had inhibited the oxidation as com-
pared with non treated material. This is considered to be due to the fact that the unsaturated
fatty acids in salmon fats were made non—-subject to oxidation by the addition of the “‘Sustane
l_F’,.

(4) Sample which was unfresh in initial quality, was oxidized more easily throughout the
storing period than that which was fresh. This is considered to be caused by the increase of the
amount of free fatty acids in salmon fats owing to decrease in the freshness of salmon.

(5) Through the periods of the freezing storage, salmon fats have suffered hydrolysis, and
higher fatty acids formed have further decomposed to lower fatty acids or aldehydes which
became the constituents of the odor of the refrigerated warehouse.

EFEGIFTECEOT? 2 r Y IRAEL L AESETC I FESEEELANOREESOHET 5 = L 28
o ML TEDBRIEMEIBS S VY AL VERES NI DD EEALY, FOEREBEHYT 2080 1o
POl ZIT, WIDRYWOHMIT B0, V7 2 BHEEEL BRORSOELY &0

AT ZOW, BERIEHOGHRIET OBV T~ %,

= 5

—325—



bk ok % & B ovI, 4

R YT TR S N EEORIT S D ORHE L VAL, MY REL 28-15°C DAKEN
KL, EROME, B0 EBEIL THEICHEL 0o ADREE Y BREM—EHEL TREY
ATHRET & &, ZORHTOMERIEEREES 15mgy FREL o2, WY EERL, -15°C 0L
B 2o Bhost, BrbEfic v ROk 2 E51k T 5 2% butylated hydroxyanisole (3-tert—
butyl-4~hydroxyanisole X% 1f 2-tert-butyl-4—hydroxyanisole D44, R4 “sustane 1-F**) 0.008g % 80cc
D= X 7 —MERIRL, 22 EIC8,000ccDKEKRE LIz b D, Hlbi/wmdBEOKERY I, BB
9 r % EROIM  NBYIREL 8, HOBRTNC 1REBEL Lo BEEOY 7 13-15°C ORERN
ICEEEL, AT 2 BB L RIL (B OZE L % Alzo
. Bk .

BEENCERL 23y IRBRORE, Zo-MrBHURRBICHLRY, BB TREL, REYEKR
HEL, HSRTEML oo PR D AT HEHIT 288, —BIIIIR & o Py Fiv, BIo Bihhii
LERIC & D THHEEYIT O T 56 FALELOBMEDO KU  OPREFIC & W Fucfsfsh Tv-3in ¢,
R R U RIS E 5 B ehi s HIFOBME A EITL, BEGRRIZH 5 BEM L BRI h THR S
N3, T, FHEZT Rockwood?), Watts & Peng® S0 F 8 BUKEMEIZ=—F 1 % ¥ ¥ O
FBUIMA waring blendor IZF L, FREZKTAMUELIOZHBEEMEL 120 SALMOF RIS L,
V¥ AR R OTHIE R B BRI SR B LSS O T THAER T O 0, PRSI S0+ 3
DT, =—F AR KD B Y ¥ 7 A v —EEE S L V8B 25070

e ke

FME A OB ORIE « HiliBIE28% 7 2 A 2 UIHEL, FHPRIL LT L 2—A25cck A TR
TE) N TR RIGTREL L TN 72— VI TREL TBEYHIEL, Ko7 2—Likd
Y RHML T50cck 2L, B LT 1RMEL, N/ HERTHEL o

REM : Wils TRic & W RIE L 720 .

OB LYEEEEY . MR 2 OKEERR 6 , VUH(LRE 4 DEIA TIRA L 72K 50cc ICHRIRL, i BFIR
BEA Y loc ¥MA, 1FSHMBEFICMEL 128 Y FAGE Y — X THEL 0 N o FAHERY — 5 1
cc i1 0.00008g DIEMEEFICHY T 30

ERELICEE

¥ BB ORSTHIERBOB LI 1 RBRE L2 XB1R» 5B 3T Cldka, B, Hib
fii, RFEMMDEE(LOREY RL 2o

BIRWCALN AN, FEEFNC AR L 7o ¥ 7 OERMI Y, BB HEE T TRAHNT 2 25,
WHUBIIRE—EBOEE R T b, RZICEHEET LY » A U580, bRk, 19100
HREE LT S BRI REMOBIR Y R U Xy BRMBHL- D7 sustane 1-F %A1 ¥ 7 13 PiRERB O
A EEIC, RO TIIEME 2 2 T 505, B HBOERICHY 2 OB s 100
BETH2.08 Lk b ihotz, HOEEL Y ¥ 7 »(ERETHEL T HIBOBMITIR A IERTL,
R COBMBEEDEICELCI LD e b, Midd, BEETLARBTEEERTFLARBEEL YR
BOEITEESH U o BRI EIEREYRDTHOTH M, WEDIITZ A ENT 5 00 Lme
Bbhas, BEICEYEML 2ok Dil, HES OWEL LM, —HEL BBISHRSEST 5 0
OB LS. THRRBRE 2B L Bbh 3,

5 2 RT3 FEERRC sustane 1-F JEAGREHIMTN b AR 2 AT 2 L@ b 5o HIH #iR
IS0 HGE T TIIBA L, B & OREEY R U0, BEPHITIHEmL, HoBEE-E-o THU
B LT b, DT &3, 7 ¥ BHETET, THIERME TR BIESRL oo ISR E i+
308, HAHEERSEIMET I, B IRs—BEEL, BUIEHROBRE BT ), BIoEURISTHE

—326—



1956)

s

¥ rREREOMFEL. BHE (B

Table 1. Changes in the specific numbers of salmon fats during cold storage

Sample 1 Days stored
Fresh 0 15 38 50 65 82 108
salmon | pcid value | 1.28  1.85 2.4 2.6 2.3 2.5 2.6
in initial | Saponification | 141 5 176.8  167.2 192 182  18.0  169.3
quality | yodine value | 142.2 1217  114.1  101.8  107.2  103.5 81.9
Unfresh 0 27 40 65 80 100
salmon )\ pcid value | 1.3 2.3 2.1 3.0 3.2 2.7
in initial | Saponification| 1439 178.3  153.4  191.1  180.3  178.5
Quality | podine valve | 136.3  126.4  116.4  €.7  80.2  83.6
Sustane 0 22 40 69 80 108
F ! Acid value 1.6 2.2 1.9 1.6 2.1 2.1
added -\ Saponification| 1530 180.0 178.4  185.6 1772 168.1
salmon | 1o4ine value | 142.4 145.0 140.8 136.9 111.3  107.9
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Fig. 1. Changes in the acid value of
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salmon fats during cold storage
—(QO— Fresh salmon in initial quality
—-x -~ Unfresh salmon in initial quality
-~~~ Sustane 1-F added salmon
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Fig. 2. Changes in the saponification value
of salmon fats during cold storage
—(QO— Fresh salmon in initial quality
—x~— Unfresh salmon in initial quality
—A— Sastane 1-F added salmon
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Fig. 3. Changes in the iodine value of salmon
fats during cold storage
—(QO— Freshsalmon in initial quality

—-x -— Unfresh salmon in initial quality
--A-- Sustane 1-F added salmon
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Table 2. Changes in the amounts of peroxide-oxygen and ether extracts in

frozen salmon

Sample Days stored

Fresh 0 15 38 50 65 82 108
salmon in . i

initial Peroxide-0. 0.24 0.31 0.45 0.36 0.39 0.43 0.54
quality | Ether extract | 7.24 7.69 7.25 7.15 6.25 6.58 6.20
Unfresh 0 26 40 65 80 100 -
salmon in .

initial Peroxide-O; 0.25 0.3 0.48 0.63 0.77 0.80

quality Ether extract 7.58 10.41 6.75 7.38 6.75 6.35

Sustane 0 22 40 69 80 108

1-F

added Peroxide-0q 0.24 0.29 0.34 0.43 0.50 0.48

salmon Ether extract 7.40 7.03 7.36 7.51 6.83 7.00
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Fig. 4.
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Changes in the amounts of peroxide-
oxygen from frozen salmon
—(O-— Fresh salmon in initial quality

—-x -— Unfresh salmon in initial quality
--/A-~- Sustane 1-F added salmon
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Fig. 5. Changes in the amounts of ether
extracts from frozen salmon

—(Q— Fresh salmon in initial quality
—~-x«= Unfresh salmon in initial quality
--A-~ Sustane 1-F added salmon

Table 3. Properties of the salmon fats

Sample No. i écl:i Sapo",‘;{:l?t‘on I“I’gl';’: i Researcher
1 2.21 187.9 131.5
2 4.11 188.9 128.3 Toyama
3 2.69 191.4 144.1
4 1.23 181.2 142.2 Authours
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