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Oxidative Stability of Sesame Blended Oils

Young Sun Maeng and Hye Kyung Park

Korea Nutrition Insiitute Hallym University

Abstract

In the present study, an attempt was made to investigate the oxidative stability of the various
sesasme blended oils. Sesame blended oils were perpared by mixing sesame oil with various
vegetalbe oils (soybean oil, corn oil, ricebran oil, rapeseed oil, cottonseed oil, and perilla oil) in
a ratio of 3:7 (w/w). Fatty acid composition and some of physico-chemical characteristics of the
sesame blended oils and vegetable oils including sesame oil were determined before the
oxidation experiments. The fatty acid compositions and the physico-chemical characteristics
of the vegetable oils changed by blending the oils with sesame oil and the extent of change
varied with the type of oil. Particularly, the iodine value of the vegetable oils decreased
significantly by sesame oil blending. The sesame blended oils and the vegetable oils including
sesame 0il were oxidized at 45°C for 25 days in a dark place, and at 35C for 12 days under the
irradiation of incandescent electric lamp (40 W). During the oxidation, some physico-chemical
characteristics of the oils were determined to evaluate the oxidative stability. Based on the
changes of peroxide values, the oxidative stability of the vegetable oils was improved by

sesame oil blending.
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Table 1. Specification and operating conditions of the
gas chromatograph used

A ay

L H712 s8] xH| Instrument : Hitach 163 GC

e T Detector : Flame ijonization detector
N - w . = 5 Colum : 10% DEGS—X 60—
4718 ERFE oha 2ol =ARAY, &, A71E ° shirﬁalite WAwf’BMCS?gnT;SE

—‘+ 9 AEA 71ES A 379 Fakelg &35} 2m
214 muk7] (Magnetic stirrer)oll 4 1085} aul Injection temp. :210°C
Column temp. : initial temp. 130°C

’3}@] zA T, 248 ANE ESSFE R 2 final temp. 195°C
Z, #A7]5 ! 5§ (Sesoybeau oil), H7)E 4 " temp. gradient 2°C/min

% (Secorn oil), #7]Z : v]7:-8-(Sericebran oil), * Carrier gas flow rate : N, 44ml/min
Injection volume  : 2 microliter

P

7] & . & A ¥ (Serapeseed oil), H71&:="AF
(Secottonseed oil) @ #7)E  E7]& (Sepe) S-olr},
7)1 8 E3= ASIAA AP A A 2A)sle] AR o
a3l et

2. x|k =M o] B4

A7 52 v e A A4 7159 249 A5

AZ1ES vIRE A4F AEA 71E =2AE WE E3rel et 548 AhgkabAg A A Y 2 A &
EHFES Metcalfs-o] ¥ o2 el o 28 3H4 Al end, S5 Az= Table 33 3,

71 oH& AOACW?®) 2]3le] Gas chromatograpy o] Fx9 82k AOAC-WijsH?¥e)] ¢]élo]

(GOE F-Azkdct, AHE" GCo A o HAoz7e A3t on, Freix9ak7ls Pearsone] A|okdl wh

Table 13} Zgtow, #7)EL v]&E3 24F 4E4 7] w30 whet ZAslodch, A o) F AlafAle A

23 272 5359 w4l =L Table 29} 29k <  Abbe Refractometer (model No. 16093, Erma

Table 2. Fatty acid composition of the oils used in this study

Fatty acid component (area %)

Oils o/L¥ UR¥Y
C14:0v C16:0 C18:0 Ci8:1 C18:2 C18:3 C20:0 C20:1 C22:1 UK?2
Sesame oil - 8.8 49 43.9 41.1 0.4 - - -~ 0.9 1.1 6.2
Soybean oil 0.1 10.5 3.7 22.6 55.1 8.0 — -~ — — 0.4 6.0
Sesoybean oil — 9.5 3.7 26.9 48.2 53 — — — 6.5 0.6 6.1
Corn oil ~ 169 33 295 494 09 - - -~ - 06 40
Secorn oil — 14.4 4.3 32.6 47.7 1.1 - — — - 0.7 4.4
Ricebran oil 04 175 1.4 32.1 47.6 0.8 0.2 - - - 0.7 4.3
Sericebran oil — 14.9 2.9 35.6 440 0.6 — — - - 0.8 4.5
Rapeseed oil - 3.9 1.5 29.3 19.1 7.7 - 8.0 289 0.7 1.5 10.4
Serapeseed oil - 5.4 2.3 34,5 26.6 5.3 — 4.5 206 0.6 1.3 8.6
Cottonseed oil 59 226 1.1 11.1 58.2 0.7 - - - 04 0.2 3.0
Secottonseed oil 0.6 16.9 2.9 26.4 522 0.5 - - - 0.2 0.5 4.0
Perilla oil - 9.8 2.6 25.3 16.8 45.5 - —_ - - 1.5 7.1
Seperilla oil - 6.8 2.7 27.9 21.0 41.7 - - - - 1.3 9.5

1) The first digits denote the number of carbon atoms in the fatty acid, the last digit the number of double bonds.
2) Unknown compounds 3) oleic acid/linoleic acid
4) Unsaturation ratio =(C,q 1, +Cyy:,+Cya:5) /{Cis:0+Cis 10 )
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Table 3. Some physico-chemical characteristics of the oi-
Is prior to oxidation
Values lodine Refractive Free Fatty Dlelecmc
Oils Valuev Index2»  Acid Value® Constant®
Sesame ol 111.7 1.4706 0.50 2.42
Soybean oil 135.3 1.4721 0.03 2.20
Sesoybean oil 124.0 1.4720 0.16 2,27
Corn oil 128.4 1.4721 0.04 2.55
Secorn oil 121.6 1.4719 0.23 2.55
Ricebran oil 116.1 1.4710 0.12 2.54
Sericebran oil  111.2 1.4709 0.23 2.46
Rapeseed oil 108.7 1.4704 0.07 0.48
Serapeseed oil  106.9 1.4705 0.23 1.08
Cottonseed oil  120,1 1.4705 0.05 2.36
Secottonseed oil 113,5 1.4705 0.32 2.37
Perilla oil 196.8 1.4788 0.23 3.70
Seperilla oil 158.8 1.4765 0.20 3.27

1) lodine value was determined by the AOA C-Wijs me-
thod?®

2) Refractive index was measured at 25°C for the oils
with an Abbe refractometer (Model No. 16093,
Erma Optical Co., Japan) by the AOAC method
28.006 3V

3) Free fatty acid value was determined by the method
described by Pearson3®

4) Dielectric constant was measured with a Foodoil-
Sensor (Nothern Istrument Co., Linolakes, MN,
U.S.A.).
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Table 4. Variations of peroxide value* of the oils during oxidation
Autoxidation Time in Days
Oils
0 5 10 15 20 25
Sesame oil 0.3 0.3 0.3 0.3 0.3 0.3
Soybean ol 0.3 0.3 10.2 20.7 31.1 46.2
Sesoybean oil 0.3 0.3 0.4 1.3 7.5 11.6
Corn oil 0.7 13.7 32.9 39.5 52,7 74.6
Secorn oil 0.3 1.6 4.1 2.7 9.5 15.0
Ricebran oil 2.3 6.8 22.7 39.7 54.3 85.1
Sericebran oil 0.6 2.1 4.5 5.2 12.2 22.3
Rapeseed oil 0.4 14.9 25.6 37.2 45.7 57.7
Serapeseed oil 0.3 0.3 0.6 2.6 4.1 8.7
Cottonseed oil 0.9 30.3 37.4 46.9 61.3 96.6
Secottonseed oil 0.6 8.2 16.8 33.9 44 .4 68.8
Perilla oil 0.3 0.6 14.4 25.9 384 43.4
Seperilla oil 0.4 0.5 0.6 6.4 18.9 26.4
Oils Photooxidation Time in Days
0 3 6 9 12

Sesame oil 0.3 1.4 0.3 2.2 0.1

Soybean oil 0.3 1.0 0,2 1.7 7.9

Sesoybean oil 0.3 1.7 0.9 2.3 5.2

Corn oil 0.7 5.0 3.1 12.9 16.4

Secorn oil 0.3 1.6 1.5 5.2 7.1

Ricebran oil 2.3 6.8 15.0 25.1 29.8

Sericebran oil 0.6 2.5 9.1 10.3 14.3

Rapeseed oil 0.4 2.7 2.1 9.7 15.5

Serapeseed oil 0.3 2.9 3.1 5.6 8.5

Cottonseed oil 0.9 7.0 16.8 24.8 29.6

Secottonseed oil 0.6 1.8 12.0 8.9 19.8

Perilla oii 0.3 3.7 9.0 14.0 18.0

Seperilla oil 0.4 1.9 5.2 9.5 12,7

* Peroxide value (meq/kg oil) of the oils was determined by the method described by Riemenschneider et al.3?
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Table 5. Induction periods* of the oils during autoxidat- (10.59), E718(9.692)>wAF(6.4Y), =l17-F(6
ion at 45°C and photooxidation at 35°C o) 07 &gt 27| 2o &5 FAo G5
Oils /zr?;gigation Pha(:t30503<(i:dation 732 5571 34,64 2 7hak Ao, S447(25.4
) > (21.29) > AR (15.29), E715(14.2

Soybean oil 14.7 22.8 d) >u] 735 (12.69) 9 Folrh
Sesoybean oil 32.3 34.6 o9} 7o AnZ v|Fo] E o, PFFH, ST,
Corn oil 5.5 10.5 AR, HARE FARdE 259 g3kE g e
Secorn oil 25.0 25.4 Aoz Aztslgleon, u|7bg-9} Zr)2 oAl &
Ricebran oil 11.0 6.0 R BAe) ogko] vl 2 ez A7s|glc), o
Sericebran of 2.6 12.6 S50} S44R A7 Eel Bl ooled e Aot
Rapeseed oil 5.0 13.9 bR A L] AL HAZ F 9SS Ao AztEn], v]}F
Serapeseed oil 43.1 21.2 o] Aol | 2o E¥NcIE SA FA9 Ak, =
Cottonseed oil 2.5 6.4 ¥Rz B} Fo3 Aog AzEdet FAfe
Secottonseed oil 9.2 15.2 79, A7) 2 Fato] 93l ghiol K9] AlstelAAle] A
Perilla oil 10.4 9.6 Ae Een sgxlel, FAEAYse) AstlPd e 2
Seperilla oil 35.2 14.2 A AL A edsreh, BARE) ATl e 7] 5ol ¥l
* Induction period : The time in days required for a 3l o §x o) 7ke] Abels g@okon, A7 & E3bol
Tll::sot:t;?e to reach a peroxide va- oate] AL ST, GEr)7e] 2ok 2o}
A 2] ehsket, AbgRbA Aol AY gle Aog dx
(5.59), FAFG.02)>="E4F(2.59) o2 v}e} ARW 7129 3¢, 288 S¢5F, S, 94
wond 30%¢) Ar|2o] £3E BB Befe g T Aguck FEI|2ke] ALk, o9k F2 A= &
7|7 5] 8(43.19) > 5 7] 2(35.29), S Aol AHEg A7) 53 S5 Al AL SAE
(32.39) > S 445 (25%), =724 20.69)>d4A% T A A, Azsed AR F 54 A3

(9.22) TolAeh il Aoz AlgEch
BHEAe] A5 $Ae] SEr7he HES} @9, FAsHEsbeh ARANAY HALA Ave
22 892 7].zoL 7a]9~i-9-"’1, A5 (13.99 >_9,__/;-_4-__|<_>r Table 63 71:}9\}(‘:}' i]?l/%‘ﬂ]/ﬂ 249 %o], 27189

Table 6. Regression analyses of the peroxide values of the oils and storage days during autoxidation at 45°C and Pho-
tooxidation at 35°C

QOils Autoxidation at 45°C Photooxidation at 35°C
Soybean oil Y =1.90X — 5.61 {r=0.975) Y =0.53X - 0.96 {r=0.778)
Sesoybean oil Y =0.45X — 2.08 (r = 0.875) Y =0.35X + 0.00 (r = 0.864)
Corn oil Y = 2.82X + 0.46 (r = 0.992) Y = 1.31X — 0.24 (r = 0.926)
Secorn oil Y =0.55X—-1.31 (r=0.910) Y =0.57X — 0.30 {r = 0.946)
Ricebran oil Y =3.28X —5.81 (r=0.977) Y =2.44X + 1,14 (r=0.992)
Sericebran oil Y =0.80X — 2.15 (r=0.916) Y =1.17X + 0.32 {r= 0.980)
Rapeseed oil Y =2.23X + 2.36 (r=0.998) Y =1.24X — 1.36 (r=0.926)
Serapeseed oil Y =0.32X — 1.19 {r = 0.902) Y =0.64X + 0.26 (r=0.974)
Cottonseed oil Y =3.32X + 4.07 {r= 0.968) Y=251X +0.78 (r=0.994)
Secottonseed oil Y =2.67X —4.55 (r=0.981) Y =1.52X —0.48 (r=0.915)
Perilla oil Y =1.95X — 3.81 {r=0.982) Y =1.52X — 0,14 (r=0.998}

Seperilla oil Y =1.09X — 4.78 (r=0.914) Y =1.07X — 0.50 (r = 0.989)
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Table 7. Variations of weight increase* of the oils during oxidation

Autoxidation Time in Days

Oils

0 5 10 15 20 25
Sesame oil 0 1.2 2.3 2.6 2.7 6.2
Soybean oil 0 3.5 4.5 12.1 57.8 59.7
Sesoybean oil 0 24 3.3 4.6 5.0 27.7
Corn oil 0 3.9 6.4 38.4 49.7 51.0
Secorn oil 0 1.9 3.0 3.8 4.4 10.3
Ricebran oil 0 2.8 5.5 109 34.0 45.5
Sericebran oil 0 1.1 1.4 2.1 39 10.0
Rapeseed oil 0 2.8 6.0 16.4 39.9 41.5
Serapeseed oil 0] 1.6 2.6 3.2 33 4.1
Cottonseed oil 0 3.6 6.4 379 44.3 45.1
Secottonseed oil 0 0.7 2.2 4.6 17.5 40.6
Perilla oil 0 15.8 61.3 62.0 62.4 63.9
Seperilla oil 0 3.4 9.0 29.2 51.9 52,7

i Photooxidation Time in Days
Qils

0 3 6 9 12
Sesame oil 0 3.0 3.2 3.5 4.1
Soybean oil 0 1.1 1.1 2.6 3.3
Sesoybean oil 0 2.2 2.2 24 4.0
Corn oil 0 0.9 1.0 1.3 3.1
Secorn oi) 0 1.7 2.1 3.4 3.9
Ricebran oil 0 3.0 3.5 4.6 5.6
Sericebran oil 0 2.5 3.0 3.4 4.6
Rapeseed oil 0 2.1 2.3 3.5 4.4
Serapeseed oil 0 1.7 2.0 2.6 3.0
Cottonseed oil 0 1.6 2.3 3.8 5.5
Secottonseed oil 0 0.5 0.8 1.3 2.9
Perilla oil [ 3.5 4.1 5.5 27.9
Seperilla oil 0 2.7 2.8 3.4 5.0

* Weight increase (mg, dry basis) of the oils was determined by the method described by Olcott et al.3?
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Table 8. Variations of refractive index* of the oils during oxidation

45C <t
L RAR, AR, So1Ee AS

AZ7H8-2 59.7, 51.0, 45.5, 41.5, 45.1

REELELEE

a4 Abstsl o

Autoxidation Time in Days

Qils
0 5 10 15 20 25
Sesame oil 1.4706 1.4706 1.4707 1.4707 1.4707 1.4707
Soybean oil 1.4721 1.4724 1.4726 1.4726 1.4727 1.4727
Sesoybean oil 1.4720 1.4720 1.4720 1.4720 1.4720 14720
Corn oil 1.4721 1.4722 1.4722 1.4723 1.4723 1.4725
Secorn oil 1.4719 14719 1.4719 1.4719 14719 1.4720
Ricebran oil 1.4710 1.4710 1.4711 1.4711 1.4711 1.4711
Sericebran oil 1.4709 14710 1.4710 1.4710 1.4710 1.4710
Rapeseed oil 1.4704 1.4704 1.4705 1.4706 1.4706 1.4707
Serapeseed oil 1.4705 1.4705 1.4705 1.4705 1.4705 1.4705
Cottonseed oil 1.4705 1.4706 1.4706 1.4706 1.4708 1.4710
Secottonseed oil 1.4705 1.4706 1.4706 1.4706 1.4706 1.4706
Perilia oil 1.4788 1.4789 1.4790 1.4791 1.4793 1.4795
Seperilla oil 1.4765 1.4765 1.4765 1.4765 1.4765 1.4765
Photooxidation Time in Days
Oils
" 0 3 6 9 12
Sesame oil 1.4706 1.4706 1.4706 1.4706 1.4707
Soybean oil 1.4721 1.4721 1.4722 1.4722 1.4722
Sesoybean oil 1.4720 1.4720 1.4720 1.4720 1.4720
Corn oil 1.4721 1.4721 1.4722 1.4724 1.4724
Secorn oil 1.4719 1.4719 1.4720 1.4720 1.4720
Ricebran oil 1.4710 1.4710 1.4711 1.4712 1.4712
Sericebran oil 1.4709 1.4709 1.4709 1.4709 1.4709
Rapeseed oil 1.4704 1.4704 1.4705 1.4705 1.4705
Serapeseed oil 1.4705 1.4705 1.4705 1.4705 1.4705
Cottonseed oil 1.4705 1.4705 1.4705 1.4705 1.4705
Secottonseed oil 1.4705 1.4705 1.4705 14705 1.4705
Perilla oil 1.4788 1.4788 1.4788 1.4789 1.4791
Seperilla oil 1.4765 1.4765 1.4765 1.4765 1.4765

* Refractive index of the oils was measured at 25°C with an Abbe refractometer (Model No. 16093, Erma Optical

Co., Japan) by the AOAC method 28.006 (29).
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Table 9. Variations of dielectric constant of the oils during oxidation

Autoxidation Time in Days

Oils
0 5 10 15 20 25
Sesame oil 242 2.10 1.98 2.05 2.08 2.12
Soybean oil 2.20 2.21 2.28 2.31 2.41 2.54
Sesoybean oil 2.27 2.19 2.06 2.15 2.18 2.21
Corn oil 2.55 2.64 2.72 2.85 2,96 3.10
Secorn oil 2.55 2.44 2.44 2.44 2.54 2.59
Ricebran oil 2.54 2.58 2.64 2.78 2.85 3.07
Sericebran oil 2.46 2.41 2.33 2.38 2.45 2.51
Rapeseed oil 0.48 0.48 0.63 0.71 0.85 0.86
Serapeseed oil 1.08 0.87 0.83 0.85 0.88 0.88
Cottonseed oil 2.36 248 2.54 2.65 2.70 2.98
Secottonseed oil 2.37 2.26 2.34 2.46 2.51 2.7
Perilla oil 3.70 3.55 3.71 3.83 4.13 4.25
Seperilla oil 3.27 3.11 3.1 3.22 3.30 3.44
l X Photooxidation Time in Days
Qils
0 3 6 9 12
Sesame oil 2.42 2,21 2.25 2.33 243
Soybean oil 2.20 2.20 2.20 2.20 242
Sesoybean oil 2.27 2.21 2.28 2.29 2.39
Corn oil 2.55 2.56 2.57 2.63 2.86
Secorn oil 2.55 2.51 2.50 2.57 2.65
Ricebran oil 2.54 2.55 2.84 2.86 2.87
Sericebran oil 2.46 2.62 2.64 2.81 2.88
Rapeseed oii 0.48 0.53 0.56 0.87 0.88
Serapeseed oil 1.08 0.81 1.09 1.16 1.78
Cottonseed oil 2.36 2.65 2.68 2.71 2.90
Secottonseed oil 2.37 2.28 2.50 2.55 2.72
Perilla oil 3.70 3.62 3.73 3.82 4.10
Seperitla oil 3.27 3.33 3.40 3.42 3.59

* Dielectric constant was measured with a Foodoil-Sensor (Nothern Instrument Co., Linolakes, MN, U.S.A.).
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