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Analysis and Identification of Volatile Profiles in Qinghai
Flaxseed Oil by SPME-GC-MS

HAN Yuze', WANG Xingrui', LI Yingxia', WANG Shuzhen', CHEN Yunyun', WANG Jinying"*"

(1.College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China;
2.State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining 810016, China)

Abstract: Flaxseed oil was prepared from 40 kinds of flaxseed of different region in Qinghai by soxhlet extraction. And the
volatile profiles were analyzed by headspace sampling combined with GC-MS method. In order to obtain the best solid
phase microextraction conditions and GC-MS condition, the stirring rate, extraction temperature, equilibrium time,
extraction time, desorption time and heating program were optimized. The results indicated that when using
DVB/CAR/PDMS fiber, the optimum extraction conditions of the volatile compounds were: 20 min equilibrium time,
40 min adsorption time at 80 °C , stirring intensity of 400 r/min, and 5 min desorption time. Under this extraction condition,
a total of 58 volatile components of 40 kinds of flaxseeds oil in Qinghai could be detected, including 12 aldehydes, 8 acids,
9 alcohols, 2 ketones, 5 esters, 13 hydrocarbon compounds, 3 heterocycles and 6 other types, which achieved a good
chromatographic separation. According to cluster analysis, aldehydes were the main volatile components that distinguished

flaxseed oil samples, which would provide a theoretical basis for the quality identification and development of flaxseed oil.
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Table 1 Information of flaxseed oil
G ORIE WS P37 ETR 3/
WREL3 31 WRRAMS
WARE4 32 WREAG6
MRES 833 WEART41

ER I 3/
S1 PHTRIE s11 PETET9 s21
S2 THTEIE s12 PETIRTI0 S22
S3 PHTIEM1 s13 PUTIEF 823
S4 THTIES2 S14 VETIEAI2 S24  MEAREDI6  S34 MEART2
S5 PETHE3 S15 PYTIRPI3 825 MARARAS S35 MEARTLS
S6 PUTVEM4 S16 MWHMTEL S26 WEARRAUKIT S36 WA T4
S7 PHTVEMS S17 MWBMTE2 S27  WARRAI $37 MBARTES
S8 PiTEH6 s18 MEILITE  s28 MR S38 MARCFL6
S9 PUTEMT S19 MWAREDI S29 MARRAIZ  S39 WAMEI]
S10 PHTEM8 s20 MWARLEI2 S30 MWEARRAM4 sS40 MWARTEIL2

QP 2020 NX GC-MS BEAHAY HARZHAF;
50/30 um . Z 4 B Ak 4 O /78R W R a AUk
(DVB/CAR/PDMS ) ZEHU 2T 4t S . [ AH TR A B T4
SPME % W5 S G138 8 . 15 mL SRR 38

HBRATF]
1.2 XFHEE
1.2.1 ¥RMAATIZERC S8 kS IOCHk [11]
AT, B FEBCL E T 260 °C #H4E 0 224K 60 min, H
FEINHHEH B, B 6.0 g HIEVRRAHE T 15 mL
SRAEIE Y, ARE 1405 3 RD AT SR DU 2
TR B ) 25 R HR R L BRI E T 80 °C
g J1 A PE A, LA 400 r/min B4 33 S5 R i A
20 min, {835V FRATIMIE & PHELH 53 Fe 03, = S5 i
AP FE Sk 2 r e B, T R 7 4k, TR AR
40 min, WERFAEBELIH A SARGIEUERE T, 250 °C
A T 5 mine B UEERE T TR 7K 2 Bk
BT 250 °C BEEEDPERR 10 min, DAARIELT 45K A9
Rk
1.22 Migsft  (3%tE: InertCap pure-wax {0,54E
(30 m=0.25 mm, 0.25 pm); FHEFHT: 40 °C £44F 2 min,
LA 5 °C/min F} & 220 °C, %#4F 10 min, =4S
(99.999%) 7 1.0 mL/min, 439 bt 50:1, 3EFE D&
JE 250 °C,
1.2.3 Juigsft dhrEd(ED B EE; B Thes
70 eV; ALHERIRE S 260 °C; BT IR 150 °C; AT
22 R STHIR 200 pA; BT YE R m/z 35~350 amus
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AT R AT ZE B R A2 T
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KM 2E BRI R
1.2.4.4 RHBEIEIAATHE  #EH DVB/CAR/PDMS
VERZERSK, 858 5044 : PR3 400 r/min. FEHL
VR 80 °C. SEATH}E] 20 min., fEWLAE] 5 min, FLE
W BRHESFE] 20, 30 40, 50, 60 min X551V BRI
R M 2 BRI R )
1.2.4.5 W AETE] A E & DVB/CAR/PDMS
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Fig.1 Effect of stirring rate on the extraction effect
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Fig.2 Effect of extraction temperature on extraction effect
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Fig.3 Effect of equilibration time on the extraction effect
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THa#A, 76 40 min B3R B AR, W BRI Ta] B 04~
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Fig.4 Effect of adsorption time on extraction effect
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Fig.5 Effect of desorption time on extraction effect
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LA 5 °C/min F}& 220 °C, {44F 10 min,

WE 6 s, 25 B AETFHRFRT AL B 19554
T AT THEARAE, A THEATRRAE 50 min £247, EIX
BT EE, PA-D R P H8 AT LA H AR45 21358 4 Hb 43
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B IERIAR . bAh, AHEEERT B, BT A TPiE
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Fig.6 Total ion chromatograms of volatile components of
linseed oil under different heating programs
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K2 AFEZERIERRRFE K P B X 5 6 (%)
Table 2 Relative content of volatile components in different
classifications of flaxseed oil (%)

e mE ERZE B WIS WRE BUMZE IRk b
S1 9.93  16.80 - 10.88 584  27.45 335 2576

S2  10.65 16.15 1.78 839 328 4588 1.88  12.01
S3 1382 22119 - 886 1.48  28.39 7.17  18.11

S4 1035 5.89 - 11.82 - 32.98 8.06 2032
S5 791 1058 532 6.09 - 34.52 6.12 2947
S6 956 941 - 571 135 4112 433  28.53
S7 699 5.04 - 6.20 - 53.75 229 2574
S8 1253 333 - 8.01 - 40.84 736 27.94

S9  40.11 1324 338 1544 3.3 9.94 7.53 7.25
S10 1895 1390 - 7.07  9.79  18.60 10.54  21.16
S11  13.74 1631 191 724 463 33.65 2.18 2036

S12 2334 1299 210 9.55 - 31.25 510  15.68
S13 - - - - - 53.69 4631 -

S14 494 2325 - 8.05 - 28.71 - 34.96
S15 5482 6.38 - 5.76 - 7.25 11.48 1432

S16 18.81 2321 816 152 330  27.55 3.63 13.84
S17  28.06 1398 211 1580 2.09 2441 2.26 11.32

S18  10.14 145 - 5.48 - 23.50 350  55.94
S19 1146 1547 - 12.13  1.56  36.73 432 1835
S20 1422 11.50 3.18 4.64 - 41.69 4.92 19.87
S21 1586 16.52 - 10.69 139  34.16 9.58  11.81
S22 40.12  5.66 - 1524 6.13 9.56 5.00 18.30
S23  29.76 26.03 - 6.39  6.42 8.88 3.70 18.83
S24  11.05 9.17 388 11.55 192 3796 3.66  20.82

S25 2395 1022 142 8.05 - 30.45 2.05  23.87
S26  11.09 1925 1.58 959 1.18 2487 570  26.77
S27  9.00 17.08 3.70 577 2.19  40.55 4.13 17.60

S28 1532 2222 - 6.75 358  31.71 379 16.64
S29 893 16.03 - 8.17 19.86 19.03 337  24.62
S30 - 1912 - 13.49 - 22.02 17.64  27.74
S31 1137 18.66  — 7.58 - 24.63 4.71 33.07
S32  6.45 - - 12.99 - 47.56 - 33.00
S33  6.68 - - 6.21 - 47.34 6.83 3295
S34 849  5.08 - 883 1.18  46.60 3.81 26.02
S35 11.98 1231 - 11.36  1.68  37.15 535  20.19
S36  3.78 3.74 - 7.43 490 4434 783  27.99
S37  13.71 1599 - 10.01 - 40.72 414 1544
S38  14.77  6.11 - 15.97 - 39.55 8.08 1583
S39 939 20.05 - 11.82 - 32.98 8.06 17.72
S40 1570 18.02 123 725 - 32.30 7.04 18.47

FH B 7 0, 8 B2 HT AT LRS- HKE 40 BT
TSV RRAFIARE S X 0T o BRECHE 25 AT LARAEAE 54 11
FRARLEE, B DG B R/ N BHARE (5 AU R = mT Uy
— 2P PR ES Ry 20 B, FTAERE SR AT AR S B K
2%, S35 Hh—2S, FLARE L O — 28 HRMIEE R
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