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Relationship between Hydroperoxide and Aldehyde Levels
in the Oxidation of Sardine Oil

Tomoki KiMUrRA and Kazuo MIYASHITA

Abstract

Triacylglycerol (TG) from soybean oil and sardine oil was autoxidized in the air at S0°C.  Since sardine oil
TG contained highly unsaturated fatty acids such as eicosapentaenoic acid (EPA ; 20 : 5»-3) and docosahexaenoic
acid (DHA ; 22 : 6n-3), the formation rates of hydroperoxides and aldehydes in the oxidation of sardine 0il TG was
much higher than those in the oxidation of soybean oil TG. The comparative study on the formation of both
oxidation products showed that hydroperoxides from sardine oil TG were easy to decompose to produce higher
amounts of aldehydes, as compared with that from soybean oil TG. Tocopherol (0.1%~1.0%) effectively inhib-
ited the formation of aldehydes in the oxidation of sardine oil TG, while it had little effect on the formation rate
of hydroperoxides. Aldehyde is known to be a main factor which causes the development of objectionable flavors
and odors by the lipid oxidation. Therefore, the characteristic effect of tocopherol on the formation of aldehydes
would be useful for the inhibition in the oxidative deterioration of fish oils.
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HIED B VRIS ERM P ESFINET 5 &, EK
DHLPEBMOETHE SR Shb, TNFHIRCE
¥ h 2 BETRIRIERE (PUFA) BEHER{LZZT 57
DTHb, BIENIBILEND LETE PO ULt F v P E
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b, Hiz, 77 PRSI & 2 EFRETORR
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~y xR (20 50-3; EPA) % Stefiig, v/ —
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(Laboratory of Marine Bioresources Chemistry, Graduate School of Fisheries Sciences, Hokkaido University)
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bOEEWT,
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TELILTHEB bR, AVVHIZbI 7 20— L%
WIS 235810, 4 73#2g % 30ml BOMEES 7
AFBCED, T4 7yl TG EED 0.1%, 0.5%, 1.0%
ERBESCbavzua—NEBEHRMLE, B8, ra27=x
T ERMLEVwdOEa bo—) (0%) L, %
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BEE (mg); 7 V4 F—1 (mmol/kg)=(1.539X Ad60—1.
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TEFIMIE O BEMLIX S ¥ H VESRIGTETL, #)
HRIGERDE LT OOHER 1{#ET5E ./t Fui
X%y FR&ETZ (Frankel, 1998), €./t Fo~L4 F &
Fi3Z 5L « BE - SHRRIG: R TRZ 72 2 R
bR ER T 5, —RICHIEOBLO ERIGERYIE
E/ERFOLVEFY R EEN 3, EPA ® DHA » 54
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Table 1 Fatty acid profile of soybean oil TG and sardine

oil TG

Fatty acid Soybean oil Sardine oil

(wt%) TG TG
14:00 0.1 8.7
16: 00 113 20.1
18:00 3.7 24
16: In-7 0.2 6.6
18: In-7 1.6 31
18: 1n-9 19.9 9.3
20: In-9 0.1 1.7
20: In-11 ND 28
22:1n-11 ND 3.0
18:2n-6 56.1 1.8
18 :3n-3 6.0 1.2
18 :4n-3 ND 31
20:5n-3 ND 11.2
22:5n-3 ND 1.7
22:6n-3 ND 116

ND: Not detected
TG : Triacylglycerol
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Table2 Formation of monohydroperoxides and polar
oxidation products during the autoxidation of sar-

Table3 Formation of monohydroperoxides and polar
oxidation products during the autoxidation of soy-

dine oil TG bean oil TG
Oxidation products (%) . Oxidation products (%)
Time Peroxide Value Time Pe‘rJO)lude
(hr) (meq/kg) Monohydro- Polar oxidation (hr) a}llf Monohydro Polar oxidation
preoxides products (meq/kg) preoxides products
0 1 0 0 0 0 0 0
19 52 0 0.37 197 64 0.57 0.07
28 163 0 0.64 243 108 0.65 0.09
31 303 0 385 270 167 1.95 0.73
34 665 0 9.23 294 252 3.04 1.21
36 743 0 14.51 308 412 3N 3.69
TG : Triacylglycerol. 319 700 182 6.94
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Fig. I. Changes in peroxide value (A) and total aldehyde contents (B) during the autoxidation of soybean oil TG and

sardine oil TG.
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2720, Bt LT3 E/ E Fa~ivt v FREE
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(Table 3),
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Fig. 2. Relationship between peroxide value and total aldehyde contents during the autoxidation of soybean oil TG and
sardine oil TG.
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Fig. 3. Effect of tocopherol on the peroxide (A) and aldehyde (B) formation in the autoxidation of sardine oil TG.
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