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Heat Stability of Flaxseed Oil-based Blend Oil
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Abstract: Flaxseed oil-based blend oil (FOBBO) contains abundant essential fatty acids and micronutrients with a n-6 to n-3
fatty acid ratio of 2:1. The effect of heating at 150 ‘C or 210 °C for 0 — 60 min on physico-chemical properties, stability and
flavor components of FOBBO was investigated in this study. The results showed that, after heated for no more than 60 min,
minimal effect was happened to the acid value and fatty acids compositions of the blend oil. Trans fatty acids and oxidative
polymers were not detected, which showed that the blend oil possessed desired heating stability. Little aldehydes and undesired
volatile flavor were detected, POV and oxidation induction time decreased when the heating time was above 30 min, which was
probably related to the disruption of vitamin E. Vitamin E concentration decreased 11.1% and 34.3% after heated at 150 ‘C and
210 °C for 60 min. These results suggest that it is desirable for FOBBO that the heating time is less than 15 min at 210 C.
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Table 1 Physico-chemical properties of flaxseed oil-based blend oil

fabr SB/T 10292 — 1998 frifEfl  WlsE(E
&4 /(mg KOH/g) <1.0 0.18 & 0.03
4 ALAE /(mmol/kg) <10 2.42 +0.27
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Table 3 Effect of heating on conjugated diene and conjugated trienes
content in flaxseed oil-based blend oil

IS Il & 150°C It 210°C
WP, ShE AR SRS R TR R R
min (mmol/kg) (mmol/kg) (mmol/kg) (mmol/kg)
1.31 + 0.06 0.25 £ 0.04 1.31 +0.07 0.25 £ 0.04
1.31 £ 0.07 0.25 + 0.06 1.35 = 0.06 0.26 & 0.07
6 1.25 + 0.08 0.18 + 0.07 1.36 = 0.03 0.29 £+ 0.03
9 1.25 £ 0.11 0.19 + 0.09 1.41 £+ 0.06 0.34 £+ 0.02
15 1.34 + 0.02 0.21 £+ 0.07 1.51 +0.07 0.43 +0.03
30 1.33+0.08 0.22 £+ 0.06 1.76 + 0.05 0.51 +£0.01
60 1.36 + 0.06 0.26 £+ 0.04 2.31 £ 0.06 0.67 £+ 0.02
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S B R A A PR S R R B R,
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Table 2 Effect of heating on acid value, POV and oxidation induction time of flaxseed oil-based blend oil

ST fmin : I 150°C : IR 210°C
@4 /(mg KOH/g) POV i /(mmol/kg) AL Il /h &4 /(mg KOH/g) POV i /(mmol/kg)  %EALE S RHE /h
0 0.18 & 0.01 2.42 +0.18 6.84 & 0.16 0.18 & 0.02 242 +0.12 6.84 & 0.46
3 0.21 + 0.02 4.01+0.36 5.66 + 0.27 0.23 +0.03 4.13 +0.09 6.28 +0.29
6 0.20 + 0.03 4.65 +0.27 5.57 + 0.18 0.23 +0.07 457 +£0.19 5.93 +0.34
9 0.19 + 0.06 5.11 + 0.61 5.51 + 0.19 0.21 + 0.06 5.39 +0.28 5.92 +0.19
15 0.21 +0.01 5.81 + 0.22 5.67 + 0.33 0.22 +0.01 5.73 +0.34 5.63 +0.24
30 0.24 +0.03 7.04 +0.29 5.73 + 0.28 0.26 + 0.01 7.97 +£0.29 5.64 +0.18
60 0.22 +0.04 7.84 +0.37 5.02 + 0.37 0.31 +0.03 7.95 + 0.33 415 +0.27
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Table 4 Effect of heating on fatty acid compositions of flaxseed oil-based blend oil

%

L 150°C

JnFAGELE 210°C

JnFARE 8] /min c

14:0 ClSO ClBO ClB:l ClBZ C18:3 C14:U ClB:U CIS.O ClB:l ClB:Z CIS.E

0 0.35 8.41 2.58 46.56 27.75 14.66 0.35 8.41 2.58 46.56 27.75 14.66

3 0.72 8.47 2.59 45.42 28.05 14.75 0.86 8.49 2.59 45.17 27.96 14.92

6 0.67 8.48 2.58 45.17 28.17 14.93 1.33 8.32 2.56 44.83 28.04 14.93

9 0.72 8.38 2.59 4552 28.02 14.78 0.89 8.42 2.59 45.43 27.98 14.70

15 0.84 8.46 2.60 45.49 27.95 14.67 1.02 8.49 2.58 44.99 28.12 14.80

30 3.22 8.31 2.71 44.30 27.33 14.12 2.13 8.26 2.81 46.61 26.79 13.40

60 2.01 8.12 2.66 46.40 27.02 13.79 1.97 8.05 2.70 46.25 27.26 13.78

R6 WHFHEMHMASTES VE FEKZNL
Table 6 Effect of heating on vitamin E content in flaxseed oil-based blend oil mg/100g
INAALEE 1°C 0 3 6 9 15 30 60

150°C 128.6 = 1.3 1254 +1.8 123.6 + 1.6 1232+ 21 1211+ 1.7 1171+ 1.9 1143+ 28
210°C 128.6 = 1.1 113.6 £ 0.8 107.8 £ 0.9 106.1 + 1.3 1003 = 1.4 89.5+ 1.0 845+23
R R FEAA AE 2100 CHIAARE, R RIE S, T AT IR R b T IR TR e AR R A OB, IR

FORTE A 30min JG, KR, SmARTAHL,
210°Cn# 60min J5 2L 4 AL A =4 S m g n T
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Table 5 Effect of heating on viscosity and refractive index of flaxseed
oil-based blend oil

pIES It 150°C IR 210°C
WA RMENE #rolufa FMFRE ] et
min (Pa +s) #(n*) (Pa *s) H(n*)
0 5.81 +0.35 14732 £0.0132 5.80 +£0.18 1.4732 + 0.0111

3 5.82+0.26 1.4741 +0.0126 5.71 £0.27 1.4734 +0.0123
6 5.83+0.18 1.4734 £0.0131 5.69 £0.31 1.4732 + 0.0213
9 579+ 0.11 1.4727 £0.0178 5.65+ 0.16 1.4734 - 0.0106
15 5.84 +0.34 1.4734 +0.0124 567 £0.22 1.4732 %+ 0.0100
30 5.85+0.16 1.4735+0.0134 5.75+0.16 1.4735+ 0.0117
60 594 +0.22 14733 +0.0118 5.94 +0.31 1.4738 + 0.0134
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Table 7 Effect of heating on volatile compounds in flaxseed oil-based
blend oil

%
RIS ] /min
A 3 9 30 60
150C 210°C 150C 210C 150C 210C 150C 210C
(E)-2-eliis — 632 1354 1253 1619 19.94 419 1206 837
LI O — 229 168 508 181 — - = =
(EE)-24-Hi—JiE: 336 2545 247 2409 2582 32.32 2439 4544 28.78
2- R IEK IR — — 08 — 072 084 403 061 258
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y- WEEE, Wi 206 339 — 148 00— — - - =
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KO 260 171 — 106 — — - - =
R -2- FEE 062 639 119 015 064 009 057 066 —
% 1147 455 419 — 180 203 030 100 —
R -2- %M 511 1178 568 599 592 346 495 353 9.38
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2 ik 351 433 312 45 223 — 225 185 571
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