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Choosing the best solid phase micro-extraction fiber
to extract wine aroma compounds

TAO Yong-sheng,LLI Hua

(College of Enology s Northwest A & F University ,Yangling s Shaanxi 712100, China)

Abstracts: [Objective] In order to choose an optimal solid phase micro-extraction fiber to extract wine
aroma compounds for GC analysis,three solid fibers often used in wine aroma compounds extraction were
tested. [Method]) Solid fibers of PA,PDMS/DVB and PDMS were selected. After extracting, the fiber was
immediately inserted into GC injector and volatile compounds were analyzed by GC-MS. The Number of ex-
tracted compounds,chemical types of them and the cumulative area normalization value were used to com-
pare extracting effects of these three fibers. [Result] Results showed that PA,PDMS and PDMS/DVB ex-
tracted 49,53 and 38 aroma compounds in the sample wine respectively. Esters,alcohols and organic acids
were the majority of the extracted volatile compounds, while terpinols,s-damascenone, volatile phenols and
sulphur compounds were the few. The analysis of cumulative area normalization value indicated that PA
was more sensitive to absorbing alcohols and organic acids, PDMS more sensitive to esters, PDMS/DVB
least sensitive to alcohols,organic acids and esters. [Conclusion) All factors above consided, PDMS was the
optimal one to extract more aroma compounds in wine for GC analysis among these three fibers.
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(] A o A BT 4 . 85 pm Polyacrylate (PA),65
pm Polydimethylsiloxane/Divinylbenzene (PDMS/
DVB),100 pm Polydimethylsiloxane(PDMS) ; [{f #H
T2 U . - Supelco A A

AT AR 15 mL A e 0 R O
FimA 2.0 g/L NaCl il 10 mL # %, T 40 CF
5 10 min, 48 A [ AH G AT 48,40 CIF 30 min,
IR 5 T BV ZEBULT /e GC gERE D@ BT 2 min T
GC-MS 73#r. B H 2 K.,

1.3 GC-MS &# &

2% . PUB AT TRACE DSQ M 5 i35 3% Bk
F{¥ (Thermo-Finnigan, USA),

GC 4 f: DB-Wax (30 m X 0. 25 mm X 0. 25
pen) GG FE AN i A s R 40 COREE 3 min, A
4 °C/min Wy FHEEE TF 2 160 C,H#LL 7 C/min 1
THRHEEZTH 2 230 C L FF 8 min, #HN He. Jii it
S 1 mL/min, JEFE FE B R 230 C A I #5%  Eh
230 C, Bk &k . E1" f g, L FRESR N 70 eV,
KT 2235 0. 20 mA . Kl gsd 52 350 V., 44
MW R 33~450 amu., B FIFIR BN 230 C.
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Table 1 Comparison of three fibers in extracted aroma compounds
PA PDMS/DVB PDMS
RT Peak area RT Peak area RT Peak area
ZBRBE Acetates
1 4R 2.1 Ethyl acetate 3.27 205 420 809. 3 3. 26 148 622 251.7 3.29 220 112 132.1
2 2% 5 1T Tsopentyl acetate 8.38 8 575 598. 712 8. 42 11 733 475. 83
3 LR ZTif Phenethyl acetate 29.71 2 963 940. 375 29.72 1051 158. 655 29.70 677 830.07
Z EEfE Ethanol esters
1 TR Z Tis Ethyl butyrate 6.18 3 574 748. 55 6. 26 9 710 915. 749
2 C. ik Z ik Ethyl caproate 12.01 42 310 712. 4 12.02 28 016 017.91 11.98 83 787 490.7
3 gi]&?rﬁ?hifnoale 15.71 1613 137.737
4 FLFR £ iE Ethyl lactate 15. 85 88 796 227.91 15. 83 55 940 572.53 15. 86 63 465 217.15
2-32 H-3- W T R 1
5 Ethyl 2-hydroxy-3-methyl buty- 18. 44 2 057 743.395 18. 43 1 036 680.93
6 i"?ﬁ%&@ﬁ Ethyl caprylate 18. 69 74 946 948. 69 18. 70 96 215 121.99 18. 68 134 920 732.5
2-F2 F-4-H B R & g
7 Ethyl 2-hydroxy-4- 22,12 8 200 414.574
methyl pentanoate
o YA TR 7 i
8 rE)ihjl %I%SThmfdizibutyratc 20. 39 3 313 577. 914
9 %W £ T Ethyl decanoate 24.93 66 808 257.56 24.92 71 457 510.01  24.92 99 439 076. 97
10 B8 IAWZ — £l Diethyl succinate 25.99 303 409 827.3 26.01 129 924 870 25.99 117 093 706. 2
11 9-% /5 1R £ 1 Ethyl 9-decenoate 26. 39 1 365 716. 644 26.40 1018 149.132 26. 38 1014 970. 005
12 H ¥R £ 15 Ethyl laurate 30. 61 9 490 491. 663 30. 61 5230 725.118 30.59 8 483 927. 355
T U 2, TR
13 Ethyl tetradecanoate 34.90 744 225.129
(=ethyl myristate)
14 f#H®R 2B Ethyl palmitate 38.15 3 879 485. 876 38. 14 1 869 722.555
H it & Other esters
1 R ¥ i n-Octyl formate 21.69 11 670 490. 28 22.67 3 838 780. 218 22.67 3772 109. 858
2 FLAZ 5 s Isoamyl lactate 21.91 17 296 299. 18 22.89 5965 602. 641 22.89 5774 251.962
3 2 R 5 1% g Tsoamyl octanoate 25.48 4 584 808. 61
4 413 5 g Isoamyl decanoate 31.07 968 264.312
5 K47 R H i Methyl salicylate 27.51 16 903 433. 28 28.51 5 308 632. 368 28.49 1999 869.677
B2 E High alcohol
1 A% 1-propanol 6.29 32 369 076. 64 6. 60 15 281 969. 48 6.68 20 220 362. 32
2 S+ Tl Isobutyl alcohol 7.79 283 954 086. 6 8. 26 174 397 365.3 8. 34 218 300 214. 5
3 T 1-butanol 9. 20 13 730 742.07 9.76 5 980 025. 824 9. 90 7 917 927.512
4 S I Tsopentyl alcohol 11.18 1294 209 571 11.79 798 031 423.8 11. 90 935 787 647. 4
5 gfrfe%q}i gilﬁ%ltin%fol 12.08 964 989. 869
6 J% % 1-pentanol 12.17 1925 870. 335 13. 00 1192 368. 456
7 S 2 B Isohexyl alcohol 14. 14 3 638 867.238 15.01 1463 071.643 15. 04 1 662 580. 354
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R 1 Continued of table 1
PA PDMS/DVB PDMS
F5 Seaw B 1 ]/ - T B 1 1]/ o LN V-
No. Compound min Peak - min Peak o min Peak o
RT ea area R,l‘ ea area I{’I‘ ea area
8 2-ifE 2-Heptanol 14.33 1159 703. 055 15.21 148 469. 96 15.23 611 151. 998
3- - 17 i
9 3 1R 14.53 5 345 731. 751 15. 42 2198 591. 766 15. 43 2 533 541. 148
3-methyl-1-pentanol
10 O [ 1-hexanol 15. 39 129 361 563. 1 16. 29 65 764 693.6  16.30 74 759 866. 23
11 Es-oig-18 15. 67 5922 728. 874 16.57 2580 878.217  16.58 2 514 530.962
E-3-hexen-1-ol
Z-3-0 - 1-M
12 Z-3-heon-1-o] 16. 29 2 382 063. 439
_O_ R i
13 E-2-CHf-1-aE 17. 00 1809 974. 463 17.94 576 088. 187
E-2-hexen-1-ol
) e R =S B =
14 L2 1 17. 29 1 478 607. 668 18.23 489 557. 116
Z-2-hexen-1-ol
15 1-BifEZ 1-Heptanol 18. 57 9 428 437.871 19.53 3029 746.572
16 ZLH--OR 19. 62 3500 236. 547 20. 59 1905 201. 593 20.58 1792 577.778
2-ethyl-1-hexanol
17 2-T-% 2-nonanol 20. 55 1553 997. 784
18 2,3-T —.J 2,3-Butanediol 21.15 45 782 570. 09 22.13 15 972 097. 6 23. 26 1877 222.535
19 T2 1-Nonanol 24.70 6 457 248. 606 25. 68 3195 018. 712 25.67 3144 923.021
20 2% H1 B2 Benzyl alcohol 30. 39 27 351 926. 86 31.36 6119 578. 14 31.34 2 875 916. 589
21 3 2, Phenylethyl alcohol 31.32 199 130 341. 3 32.15 75 063 712. 47 32.15 48 897 786. 21
22 -+ — % Dodecanol 33.45 800 684, 181
23 1,4-7T — % 1,4-Butanediol 31.76 3 877 996. 611
24 + =% 1-Tridecanol 36. 97 1722 877.752
25 + 75 % 1-Hexadecanol 42.34 748 975.492
B = =
26 AR T B 44. 66 25 766 028. 8
4-Tsopropoxylbutanol
HHLEE Organic acids
1 2 Acetic acid 18. 26 82 128 382.9 19. 27 33 261 520. 22 19. 26 41 589 675. 43
2 % T Isobutyric acid 22.04 9122 972. 405 23.10 1937 340. 289 2.95 2 743 996. 174
3 O\ i Hexanoic acid 29.77 58 845 899. 39 30. 86 17 217 899. 57 30. 74 10 702 689. 14
4 S Octanoic acid 35.17 150 192 182. 9 35. 20 80 555 165. 48 35.15 59 255 504. 27
5 %% Decanoic acid 40.25 34 610 237,28 38.62 17 401 109. 13 38.49 16 434 825. 84
i # B2 Terpinols
1 L E Linalool 21.33 3 458 629, 488 22.31 1422 442.126 22,30 1 419 075. 806
2 75 % B Citronellol 27.62 2 301 322.594 28. 62 769 918. 785 28. 61 899 637. 237
23R A AR
3 Tvans Nerolidol 34.76 923 316. 81
1 S L1 27.13 7 641 538. 489 27. 14 1252523.079  27.14 1001 729.634
3-Methylthio-1-propanol
1 B-K i 8-Damascenone 29. 85 1 086 950. 395
2(3H) - 0k I i
1 Butyrolactone 24.3 3 183 038. 169 24. 30 2 021 309. 753 24. 30 1071 015.697
(= dihydro-2(3H)-furanone)
4 B
1 2 A TR 38.95 12 962 990. 46 38.95 11 877 514. 51 38.93 8 889 679. 95

2 ,4-Di-tert-butyl-phenol

T < U T B AL W X E B € 35 45 5 M A

Note:Peak area is the signal value of compounds in apparatus.

2.2

EEMERFEENNREE
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CANV f5 K, RVAEBUE AT R 4808 =i s PA A6 HUR 2
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B G CANV #i5/IN b B HOR I8 B 449 10 A7

KA ZERUY AT, R 3-H B - 1- N 2 .2 (3H) -

TR (2 4- T2 T R ORI L B R B I A AR SR —
FALG W, T L AT AL R AR AT 3k 2 TR iy
ot X W T AR EA T LU ASE . PA AR IR = 25 19 R AU
1M PDMS A1 8-k B i 30 R 4 4
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