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Analysis of Characteristic Flavor Components in Cold-Pressed Flaxseed Oil

HENG Xinrui, WANG Tianliang, YAO Yunping*, LI Changmo>‘<
(State Key Laboratory of Food Nutrition and Safety, College of Food Science and Engineering,
Tianjin University of Science & Technology, Tianjin ~ 300457, China)

Abstract: In this study, the flavor characteristics and volatile compounds of cold-pressed flaxseed oil were analyzed using
quantitative descriptive analysis, headspace solid phase microextraction and simultaneous distillation extraction coupled
with gas chromatography-mass spectrometry-olfactometry (GC-MS-O) and chemometrics. The results showed that
cold-pressed flaxseed oil had a unique flavor, mainly presenting fresh grassy and fishy flavors. Totally 34 characteristic
volatile components were detected, including 12 aldehydes, 7 alcohols, 5 acids, 3 terpenes, 3 alkanes, 2 ketones and
2 aromatic compounds. Based on GC-O analysis, detection frequency (DF = 6) and odor activity value (OAV = 1),
2-ethyl hexanol, hexanol, (£)-2-hexenal, hexanal, and (E,E)-2,4-heptadienal were found to be the major contributors to the
grassy flavor, and (Z)-4-heptenal the major contributor to fishy flavor. Principal component analysis (PCA) validated the
correlation between the characteristic flavor intensity and the sensory flavor attributes of cold-pressed flaxseed oil from
different regions. The results of this study can provide a theoretical basis for improving the aroma, processing and quality of
cold-pressed flaxseed oil.
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Table 1  Criteria for sensory evaluation of cold-pressed flaxseed oil
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Fig.1  Radar chart of sensory evaluation of cold-pressed flaxseed oil
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Table2  GC-MS analysis of volatile components of cold-pressed

flaxseed oil

o R iR _ SRR (ug/L?
HEY) T TG il
[i7&S
1 L% 610 0.4240.10° 0.3740.03" 0.31£0.09°  ND
2 i 794 ND 0214004 ND  1.124+0.05"
3 T 805 0.11£0.01° 0.12£0.01°  ND  0.16+0.02°
4 DA 904 0.104£0.03" ND  0.14£0.02° ND
5 R 1210 ND ND  0.0740.03° 0.11+0.01°
it
6 1- % 765 0.13+0.02° ND  02740.01° ND
7 -2 5O 856 ND  037£0.07° 045+0.11° ND
8 [ 868 0.53+0.08° ND  0.8640.05" 0.46+0.02°
9 1-3605-3-1 980 0.26+0.04° ND ND ND
10 (Z)-3-CJf-1- 897 ND 0194005 ND  0.1640.01°
1 S HIEE 1029  ND ND  0.094£0.01° ND
12 2-fNEE 1072 0.03+£0.01° ND ND  0.02£0.00°
B
13 (E)-2-10J57 745 ND  0.0940.02° ND  0.58+0.03"
14 (2)-2-T Il 647 ND 0474004 ND ND
15 O 800 0.1940.02° 0.18+0.00° 0.734+0.04" 0.5640.00"
16 2-FHL- O 831 ND ND ND  0.0440.01°

17 (E)-2-CIiRE 854 0.094+0.03* ND  0.06+001" ND
18 (2)-4-FRliis 964 0.1140.00° ND  0.09£0.00° ND
19 (EE)-24-FME 1012 0.65£0.03" 1.2140.02° 0.9140.02° 1.0440.09°

20 R 1060  ND ND  0.0640.02° 0.0740.00°

21 (E)-2-T47m 1162 ND  093£0.13* ND ND
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A%

25 23-1% " 1171 ND 0094001 ND  0.16£0.01°

26 (EE)-3,5-%4%-2-F1 1073 0.08+0.00° 0.0940.00° 0.13£0.01°  ND
7SS

27 b 1004 0.06+£0.01°  ND ND ND

28 oM 1092 ND 0144001 ND  0.57£0.03

29 y-Fa i 1060  ND ND  022+0.00° ND
FERE

30 EiS 654 040+0.03 ND  032£0.03° ND

31 LA 855 0.16:0.02° ND ND ND
SRk

k) =k 1253 0.54+0.02" 0414002 ND  0.69+0.02"

33 R 1335 — 0.2140.02° 0.274£0.02°  ND

34 WY 1494 0.3840.02" 0.2440.02° 0.1240.02* 0.1940.02°
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Table 3  Flavor components of cold-pressed flaxseed oil identified by

GC-O analysis (DF = 6)
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way PRSI wm wEs IR
2-Z R W, HE 6 ND 6 ND
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O SrhiE, 75 9 8 8
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(E)-2-5& )i TN, BE 7 7 ND 6
b e 1 e, Fg R ND 6 6 ND
FE ¥k, &E 6 ND ND ND
ZEIE W7, Shmlis 6 ND 7 7
(E.E)-2,4-P¢ " ffilts e, HE 7 7 8 7
(2)-2-7T fl FERS 6 ND ND ND
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24 OAVER4HHr

FERAEACA WD I 750 BEAR AR A 2 2 DTk R T 7
MR, RN ED) &R ARRE. SRBIEZ
EFEVR—AN B, RAUKEY KRR FIRES
TURRPI AT — @ R R YE, 7525 REFE R MY e I AR Hh
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SRR XU AT TTRREFS . OAVECK R B TR .
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Table4  OAYVs of flavor compounds in cold-pressed flaxseed oil
o R {1/ OAV
Lk (mghg) " m B WEE N
1= 05-3-T 0.001 95" ND 260 ND ND
CUE 0.45" 2 ND 1 ND
T 0.007 9" ND ND 15 20
L 0.08" 9 3 2 7
ZE% 0.000 157 ND ND 160 600
2-+—IfiE 0.003 16" 47 ND 60 ND
T s 0.15%% 2 1 ND 2
¥ H 0.01"" ND 6 ND ND
(E,E)-2,4-P& — Il 0.05"" 18 13 24 21
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VLRI DFE = 6 1P 5 70 A 8. 11, 8. 7 Ff,
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Fig.2  Venn diagram of key flavor components in cold-pressed flaxseed oil
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