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Changes in the Flesh Lipids of Fish during Frozen Storage

IV. Autoxidations of triglyceride and lecithin
in cold storage

Ko6z0 TakaMa**

Abstract

Autoxidative decompositions of triglyceride and lecithin, major constituent
lipids in fish flesh, were studied in cold storage.
Under the conditions in this work, C,y:5 and C,,.4, constituent polyunsaturated
fatty acids in these lipids decreased decidedly, and furthermore in the process of
oxidation, C4.; of triglyceride also decreased.
In the products formed by the oxidation of these lipids, propanal, ethanal and
acetone were recognized to be the principal monocarbonyl compounds, and caproic
and propionic acids to be likewise the principal volatile fatty acids.
Since some of these oxidative products have shown to be the most reactive
with salt-soluble protein, the promotions of oxidative deteriorations of polyunsa-
turated lipids in fish flesh during cold storage were considered to concern effect-
ively with the insolubilization of the protein.
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R OME FMUI: TG L Lec OMERER, 51 BSv—r2H0#EEIn< ME
(TLC) itk 5 THio 1o TG X, n-~F Y »-x ~ 5 U-FER (90:10:1) TREEL, 509%-H,SO, it X
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Db —20°C KHELI. 1 7 AHEODL, BLZREIRV 52D 2~5°C DHEREE~BL AN,
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stk S HEDFE - HEEIT- 10
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L, H5 AREF 120°C OEfFie L A ¥Ry un= b (GLC) itk - THRANE 2T 170

— 165 —



b ok ok B ok W 252). 1974

TOMOEEE () ALKZAMCO-V) OMFE BBLRE 1g %L b, HBRLO OFBICELT
MWEL, meq/g WETHRL 12,

() FHIREY —LEE(TBA-V) DRFE Vyncke? DHFHIEL TRIEL 12, T2 HEMLR
#0.5g%Lh, 15mlD7.5% + V2 o VEREANE(0.1 % BEFEESu L L0 0.1 % EDTA
BH) BMA T L AR 4B L, M5 ml 2 5ml 0 0,02 M TBA I8 % 1A T #bl kA
40 SyPNIEGR, WA T 10 HFEAFL T 538 nm B ZWRERHEL, Ess/g BILRBTER
L1,

(i) BRRFRRER DT BALATHD TG 3L 0 Lec 2345 10 % HCl-x % 2 — 0 & & & ic sk
UNBHHER 2 v = X 7 v % 3Rfit%, DEGS, Im(Bmm, id.) #5255 4, # 35 AEE 200°0C 0%
itk s GLC itk - THEMHEBHLER D T 21T - 120

FRAIUVER

FP Lec 13 TG it L T Conis BOBNC £ —MRBYTH b, + 4V HUPE Lec DOEHFRRMERLDS

F oK Lec DENEEMT B ERB/DIDOT, KERICBY 5 Lec MILRABORMIIISEED
BtRY 5 F H A IPEE Lec 2 VT - 12,

BALABORAMIREH 2R AL T DREER €54+ 54510~ 5F 4 L 5T B HFETT- 12
75, FBHO TBA RERGHMEDCERBERN1 DL 5ThH 2, —20°C, 1 »r SOEETIt TG ®
BACETVEBD TRBTH - 12129, Z0#%2~5°C ORBEABL AN, BEE~BLANTHS
20H, 45HMLD TG B & ¥ 10 HEHLD Lec 2Bp{Uatkte U T T OEBICHL 12, AELRED
CO-V BX TBA-V iz £ 1 KFRLTH 3,

BALAIRD TG &V Lec DISHBMAROLE(L BILAIHRD TG LI Lec OEEMRISHIER
DHRIZR 2 WRLTH 3, BIEHID TG it Lec i2L Cisq BEDE L, Copsr Cope BEDEEER
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1. Amounts of TBA-reactive com-
pounds produced in autoxidizing
triglyceride (O) and lecithin coated
celite 545 (@), during storage at -20°C
(—) and then at 2~5°C (---).
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Table 1. TBA and carbonyl values of autoxidized triglyceride (T Q) and lecithin (Lec) in

cold storage.
TG* Lec*
20%* 45%* 10%*
TBA-V (E;s/g of coated celite) 1.33 3.50 7.34
CO-V (x10-% meq/g of lipid) 95, 2 1542, 2 160. 6

* 421.3 mg of TG prepared form atka mackerel flesh was coated on 5 g of celite
545, and, 312.5 mg of Lec prepared from northern blenny roe was coated on 3
g of the celite.

** Lipids coated celite were stored at —20°C for 1 month, and then transfered
into a refrigerator (2~5°C) in order to promote their oxidation.
The numbers refer to the storage days at 2~5°C.

Table 2. Major fatty actd compositions of TG and Lec before and after autoxidation
in cold storage.

TG Lec
After*
Before Before After*

20 45
14:0 5.7 7.2 4.1 — —
16:0 13.6 15.9 28.8 20,7 38.4
16:1 12.8 15.9 19.8 8.1 8.4
18:0 - - — 9.3 20, 4
18:1 22,1 30,2 35.9 13.7 17.5
20:1 5.3 6.7 1.7 - -
20:5 13.8 5.1 0 15.2 1.0
22:6 9.4 2.1 0 23.3 4.4

* Separations of lipids from oxidized samples were achieved by preparative TLC
for TG, and silicie acid column chromatography for Lec.

SR, TLC THERDZ DL ChO6DRifE, Z7uvdkiabIlfod /)~ BERKRORIR A<
2 FVRIRER, S5 TN VAT kB RIS bR F 4-1~4-3 RT LD
Thbo

<n 75k KO DNPH i3 Rt 0.08, ASHC 356 5574 ¢ & 5, TG20H, 45HER{LEEHTH
172 No, 1 irid=ur 75 REHEEINS, Lec BRLRABHTZEBT 5 No. 1 BAIZWTFHhOBE
Wic B 3 RIERER b TG Bt U BEESIE S b, EQO/EG M =1.24%7 012, ¢
DiEIz Ry 2-2,3-0 4 -2, 4-DNPH 01,219 iGERT 52 &b ChitELIIMEEZEA b D,
#Ep(LEREHTET 5 No. 1 RV TNE AV K= LEYTH 5 LHEEINSG, No. 2 K2
0.25 N NaOH 43 90 3% T & 520 nm fFiEORINASHRE Ty Vo THB L ERRL, T E
#EIN 5B,

TG 20 HEe{bds X OF Lec BbRBHT 1517 3 No. 3, 4 fR4 26 TN TG 45 AL B i 817 2
No. 4,5 BRI L M7 LT e FTHB L EMBBEHON, ERORHZEE KU EHb
FhFENBELZF~ B Fur—VEREL.
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Table 3. Changes of amounts of TG and Lec, and the major fatty acids before and
after autoxidation in cold storage.

TG Lec
After
Before Before After
20 45
Lipid 100.0 66. 4 25. 6 100.0 64,4
Total fatty 90,0 59.5 22.9 664 418
acid

14:0 5.1 4.3 1.1 — -
16:0 12.2 9.5 6.6 13.7 16.1
16:1 11.5 9.5 4.5 5.4 3.b
18:0 - — — 6.1 8.6
18:1 19.8 18.0 8.2 9.1 7.3

20:1 4.7 4.3 1.4 - -
20:5 12. 4 3.0 0 10.0 0.4
22:6 8.4 1.2 0 15.5 1.8

The amounts of lipids were compared with 100.0 value of TG or Lec immediately
before oxidation, and the fatty acids were calculated basing on the mean molecular
weight obtained from GLC data.

Table 4-1. Carbonyl compounds produced in autoxidizing TG during storage at 2~5°C
Jor 20 days after storage at —20°C for 1 month.

Spot No Ry Mmax Absorbance near
' CHOl, | EtOH |alk EtOH:|alk EtOHE &6 520 nm®
1 0.08 352 355 499 420 —
2 0.19 370 362 430 432 R
3 0.41 355 353 429 495 D
4 0. 54 359 358 432 432 D
5 0.7 378 377 470 467 D

a: 0.25% ethanolic NaOH
b: 0.00Ix 959, ethanolic NaOH containing 109, of chloroform
c: after 90 min treated with reagent of a; R: Remain, D: Disappear

BRIV R = V-DNPH OZ vk agGHx % s — bk NaOH F#iZ Amax 430 %RL, =4
I 460 B, D F — i 480 BIRT, 12 2, 4R & o D F —uid ASHCle ggy 21k EtOH gy
BRU, 2275 F— B L 2- 7 F — i3 aSHClg73 374, 23K EtOH 5 £330 ¢ & p b,
TG 20 HEe{bRBHC I 3 No, 5 R I b ORIy V7 e FORAH LTINS,

BAS 12, 4 AFEROMBW e X H FEOMMT LT e FOEMIT, 2-TFF~, 2-~AFF
Fesl, 2-FTFF N, 2,4-90FH - D2 F—~ANDERT BT L #BY, Fisher 5190, Cops,
Coze ws B HEIRILIZL § 2-RVF F—0, 2-"F 2+~ VOERTE L EEZED TS, Lz
- TAERFRI BT 3 RO BIEERY» O ch s i LI I v e F FEERLTHEC E
M#ESEIN 5,

TG 45 B{balkhc 17 5 No. 8 R4y & OF Lec LD No. 6 BRI = + — v DiEd, Ce1y8,0
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Table 4-2. Carbonyl compounds produced in autoxidizing TG during storage at 2~5°C
Jor 45 days after storage at —20°C for 1 month.

Sot No R Amax Absorbance near
pe ! CHCl, | EtOH |alk EtOH?|alk. EtoHb o 520 nm®
1 0.07 364 368 432 430 —
2 0,18 364 362 435 498 R
3 0,25 358 364 435 420 D
4 0,40 355 355 430 498 D
5 0. 55 357 358 432 430 D
6 0,61 364 363 443 440 R
7 0.67 362 361 437 430 R
8 0.74 373 371 462 450 D

Legends of a, b and ¢ are shown in Table 4-1.

Table 4-3. Carbonyl compounds produced in autoxidizing Lec during storage at 2~5°C
Jor 10 days after storage at —20°C for 1 month.

Spot No R Amax Absorbance near

. £ c
CHCl, | EtOH |alk EtOH:|alk E¢OHY 3 520mm

1 0.06 392 399 553 548 —

2 0.20 370 362 433 432 R

3 0,40 355 355 430 21 D

4 0.55 358 358 54 430 D

5 0. 69 362 360 | 434 432 R

6 0,81 371 37 Mo 46 D

Legends of a, b and ¢ are shown in Table 4-1.

Table 5. Relative amounts of monocarbonyl compounds produced in autoxidizing

T@ and Lec.
TG Lec
Material

20%* 45% 10*
Acetone 19,3 37.9 7.6
Uk — 2.1 —
Ethanal 9.6 10,1 21,
Propanal 15, 4 19,3 46.1
Uk - 7.2 -
Butanone — 9,4 9.6
Penta-dienal }
Butenal, Pentenal 55,8
Ca .00 aldehydes 13.3 9.3

* The numbers are shown in Table 1.

M7 AT v FOREMTH 3 LHERINS, CDIEh TGA45HEMERAEID No, 735 L U Lec Bt
BD No, SR F o THB L ERRL, T2/ EHEINS,

BBLRBOE ) AN K= MEBMB I IF L v b 2= 2 —iT k> TROIHRHBE % 3 5 I0RL
Tdb, TG20 HRRLTRERDO O = F ~ V2 BF T3 RMEMA K= U BERL, BILOETLI
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Table 6. Relative amounts of volatile fatty acids (VFA) produced in autoxidizing

TG and Lec.

TG Lce TG Lec
VFA 15 0% VFA 15¥ 10%
C, 2.6 45 Uk 3.0 -
C, 20.0 28.2 C, 8.0 4.9
C, 4.6 5.9 C, 3.0 3.9
Cs 2.6 10.1 Uk 1.1 -
Uk - 4.6 Cs 7.9 -
Cs 41,17 37.8

* The numbers are shown in Table 1.

45 AERLRBITIE, ChoDOFMMA VR VB ISIHEL, XELTT7 oo ud— a4
T 5 EBRD S NI, Fisher519 42, Cops, Cose ws BED HENRMLIC X 2 RBAERMY Caus 7
NFEeRFTHHLEBREL TV X5, Coe MEEEBILEE TS Lec OBYLIZIBNT S F st
FoVDBEEERPELTRDONTI, CDEM» TCRLRE TR T2 F o DERDEETH 5D
U, Lec LB Tz & F —~ A MERICERT 2 C EBWHEHNERL LTED NI,

WM IEDE BERBOEMED» > Natis U THBEL M ERMIENR 2 5RO 5 ETHMTL 12
HRRIE6IWCTTEB Y TH B, TG 20 AR{LABOERMENRIRIR, £REVED THETH H &
WOEETH - 12129, ARIZIZTG45 AEMLE & U Lec BLRBOMTREZRL TH 5,

JEMBRDRIEIEMD tr &£ DHBRIC L - T 1285, #7urvBe Fut VBB TG B L ¥ Lec
AL BRI E L TRERD NI, T Didd TG BLREITIX Co ERMISBY s AR &
LTEDENIL, Thit Loury!D M4 v A L BBXI + 3~ A0 EBRILIc L b CoMDAERT
BLERBHLTVA X 51T, TG DEEBRIBHEE TS 5 Cron BORILABCEREL VS EEA S
., BED TG 45 ARRLRFHTI T 5 Cran BROBE 2 (Table 3) XX T 2HRLEA ONI

# =

RABEOTZERSTH 3 TG BI U Lec DIKIRIZ BT 3 BERLIBRC OV TRFL IR, &
BitishTh s OBMLASEITL, EEERIBHEED Coos Coos RPBER SRV T L 2R
Dz, TEILOHETICE 3 -TR TG REBIREHFINS Cis1 BONE LTI, ZORKE
ERUIZE, Bz fbBiz Fanr—n, 45 —~n, 7o, IHEREEHRIIY S
arE, SR rBBTELLDTH-1, ChoOWEOHITIIFRRD X 5ic, —20°C THEYEHN
TARRLBELBORGEZRT EOBH Y, RAROERFRRICK VT b 2D RETIRR OB L
T3 i, WMBEIIABBOERE (FAL) U BENCEELE L EBEL LN,

| 3

FBFIEC B 12 b MBI E 2 D - LAFREHRAMER, ERE -8R b it KRR
FHEKEEHZICE BHOERRL 7,

X [
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