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Effect of Roasting Condition and Cold-pressed Flaxseed (Linum
usitatissimum L.) oil on Fatty Acid Composition and Volatile
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Abstract The objective of this study was to investigate the effect of cold-pressed flaxseed oil through
the roasting temperature (unroasted and roasted at 150C and 200C) and time (10 and 20 min) on the
chemical changes. Cold-pressed flaxseed oil extraction yield was calculated with respect to the roasted
process and total phenolic content, fatty acid composition, and volatile compound were analyzed. The
extraction yield was increased in the roasted oil compared to the unroasted oil. Total phenolic content
was significantly higher in oil from the roasted at 150C for 20 min compared to other roasting
condition. Fatty acid composition was not affected by the extraction process. The content of aldehyde,
ketone, furan, and pyrazine was higher than in the roasted at 200C compared to the unroasted and
roasted at 150C. These findings suggest that cold-pressed flaxseed oil extracted from the roasted at 15
0C for 20 min may be considered acceptable for safe extraction process.
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Table 1. Study groups

Group Qil_extraction process
NF Un-roasted flaxseed oil
CF1 Roasted flaxseed oil at 150C for 10 min
CF2 Roasted flaxseed ail at 150C for 20 min
CF3 Roasted flaxseed ail at 200 for 10 min
CF4 Roasted flaxseed oil at 200 for 20 min
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Table 2. Experimental condition for GC analysis

Colurm DB-23 (60 mm x 025 nmm x 025 pm
Agilent Technologies, USA)
Detector Flame ionization detector (FID)
Detector Temperature 280C
Injector Tenperature 250C
Injector Volume 1 L (split ratio 10:1)
Fow rate 1 ml/min
Oven condition
Temperature 50T (1 min) — 130T to 215C — 250C (5
min)
Gas H, © 35 ml/min, Ar : 350 mL/min, He :
35 mL/min
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GC/MS 279 9 M3YA+e] vlug B9 EF=L
1,2- dichlorobenzene& internal standard= o] Adj

%) gere Sk

Table 3. Experimental condition for GC/MS analysis

Instrument
GC Trace 1310 (Thermo Scientific, USA)
MS TSQ 8000 (Thermo Scientific, USA)
Cdum DB-WAX (122-7063, 80 m 025 mm, 050
um, Agilent Technologies, USA)
Detector Temperature 250C
Injector Temperature 250C
Solit ratio 20:1
Split flow rate 40 mlL/min
Carrier rate 2 mlL/min
Oven Temperature 40°C (5 min) — 230°C (10 min)
lonization energy 70 eV
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Table 4. Qil extraction yield of Flaxseed

Group Vy;'g:;gaf(;e)r Qil extraction (g) OI:/i:Téra(;t)l)On
NF 300 30.9 10.32
CF1 291 44.87 16.42
CF2 278 89.56 32.22
CF3 259 92.73 35.80
CF4 255 95.32 37.38
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Total phenolic content (mg/L)

NF CF1 CF2 CF3 CF4

Values are expressed as meanstSEM (n=3) and bars with
different superscripts are significantly different at /&0.05. NF,
un-roasted; CF1, 150C for 10 min: CF2, 150C for 20 min; CF3,
200C for 10 min; CF4, 200C for 20 min.

Fig. 1. Total phenolic content of Flaxseed oils
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Table 5. Fatty acid composition of Flaxseed oil (mg/g)
. Group

Fatty acid NF CFi ) CF3 CFa
Palmitic  Acid (Cis.0) 43.00 42.49 45.43 46.03 4565
Stearic Acid (Cigo) 44.22 42.95 40.23 38.85 38.36
Oleic Acid (Cig:1n0) 280.35 272.58 268.60 267.01 262.61
Linoleic Acid (Cigans) 134.25 126.58 125.62 130.75 129.40
a-Linolenic Acid (Cigans) 320.08 298.65 313.08 341.01 336.70
Arachidic Acid (Ca0) 1.78 1.76 1.68 162 1.63
cis=11-Eicosenoic Acid (Coo1r0) 1.89 1.85 191 1.90 2.00
Behenic Acid (C20) 1.86 1.70 1.66 167 157
Lignoceric Acid (Coa) 1.45 132 1.28 1.34 1.27
Total 828.87 789.87 799.49 830.18 819.18
Saturated fatty acid 92.30 90.20 90.28 89.50 8847
Unsaturated fatty acid 736.57 699.67 709.21 740.68 730.71
Monounsaturated fatty acid 282.24 274.44 270.51 268.91 264.61
Polyunsaturated fatty acid 45433 42523 438.71 471.76 466.10
n-6/n-3 0.42 0.42 0.40 0.38 0.38
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Table 6. Volatile profiles found in Flaxseed oil

internal standard (IS)E 21% A9 peak area
= 1S9 peak area® A4oto] Aojd HFEAEZ X
YotAckTable 6).

. Group

Functional group Compound NF 2] 2 3 Cra

Hydrocarbon group
Alkane Octane 0.01 0.03 0.08 0.09 0.08
Alkene Styrene 0.69 2.16 1.1 1.78 0.53
Sub-total 0.70 2.19 1.18 1.87 0.61

Carbonyl compound
Acid Acetic acid 0.80 041 1.42 2.99 7.18
Aldehyde 2,4-Heptadienal 0.69 0.62 1.22 1.82 4.61
2,4-Heptadienal(2) 0.13 0.18 0.22 0.00 0.39
2-Butenal 0.00 0.02 0.04 0.00 0.04
2-Heptenal 0.00 0.00 0.00 047 0.87
2-Hexenal 0.06 0.04 0.04 0.00 0.00
2-Methyl-1-propanal 0.08 0.06 0.46 1.04 0.73
2-Methylbutanal 0.08 0.09 0.89 2.30 1.38
2-Pentenal 0.02 0.04 0.08 0.03 0.06
3-Methylbutanal 0.00 0.13 0.68 0.92 0.35
Hexanal 0.06 0.11 0.24 0.18 0.12
Propanal 0.00 0.03 0.06 0.11 0.09
Ketone (25_%25)—6,1 0-Dimethyl-5,9-dodecadien— 004 005 031 080 090
1-Penten-3-one 0.02 0.04 0.15 0.14 0.16
2,3-Pentadione 0.00 0.07 0.29 0.38 0.27
3,5-Octadien-2-one 0.01 0.02 0.04 0.00 0.13
3-Hydroxy-2-butanone 0.00 0.04 0.17 0.48 0.21
Sub-total 2.00 1.95 6.32 11.66 17.51

Hydroxyl group
Alcohol 1-Hexanol 0.27 0.36 0.51 0.37 0.27
1-Penten-3-ol 0.14 0.21 0.72 1.33 1.69
Sub-total 041 0.57 1.22 1.69 1.96
Oxygen group

Furan 2-[(2E)-2-Pentenyllfuran 0.00 0.00 0.00 0.00 0.01
2-Ethylfuran 0.02 0.03 0.1 0.11 0.12
2-Pentylfuran 0.15 0.17 0.47 0.65 0.57
Sub-total 0.17 0.20 0.58 0.75 0.70
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Table 6. Volatile flavor profiles found in Flaxseed oil

Nitrogen compound

Pyridine 2-Ethylpyridine 0.01 0.00 0.02 0.19 0.89
Pyrazine 2,5-Dimethylpyrazine 0.16 0.10 1.92 16.57 2168
2,6-Dimethylpyrazine 0.05 0.02 0.25 449 9.54
2-Ethyl-6-methylpyrazine 0.02 0.00 0.1 242 4.89
3-Ethyl-2,5-dimethylpyrazine 0.03 0.01 0.32 324 6.30
Methyl_pyrazine 0.14 0.09 0.80 10.47 20.60
Trimethylpyrazine 0.04 0.02 0.32 424 8.00
Sub-total 0.44 0.25 3.76 41.62 71.80
Unknown UN 13.10 45 0.00 0.08 0.44 0.12 0.09
Total 3.72 5.24 13.50 57.70 92.67
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Fig. 2. Content of aldehyde compounds in
Flaxseed oils
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