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Comparative Analysis of Volatile Components of Vanilla Grown in Hainan by Solid Phase Micro-Extraction

and Simultaneous Distillation Extraction
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Abstract: The conditions of solid phase micro-extraction (SPME) for extraction of volatile components in vanilla grown in
Hainan were optimized and its effectiveness was compared with that of simultaneous distillation extraction (SDE) for the
analysis of volatile components in vanilla by gas chromatography coupled with mass spectrometry (GC-MS). The results
showed the optimal SPME conditions were established using a 75 pum carboxen®/polydimethylsiloxane (CAR/PDMS) fiber
at 80 “C for 20 min. A total of 105 volatile components were identified, among which, 73 volatile compounds were extracted
by SDE and 78 by SPME. This study has shown that more volatile components can be extracted and identified with a
combination of SPME and SDE.
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Table1 Effect of five types of extraction fibers on extraction efficiency

», E3103

e DVB/CAR/PDMS CAR/PDMS PDMS/DVB PA PDMS
AR (benzylalcohol) + + + + -
AL (benzeneacelaldehyde) - + - - -
A-FIEAR} (phenol, 4-methyl-) + + + o+ o+
AVFEEER (phenol, 2-methoxy-) + + + + 1+
KL (phenylethyl alcohol) + + + + -
2-HEUEA- AR (phenol, 2-methoxy-4-methyl-) + + + + -
KR (methyl salicylate) - - - - -
THRTE (cinnamic acid methyl ester) - - - - -
HREEETE (benzaldehyde, 4methoxy-) + + + o+ -
LA FE AT (2-methoxy-4-vinylphenol) + + + + o+
IEERR R (2-propenoic acid, 3-phenyl-, methyl ester) + + + + 4
4-FEERREE (4-hydroxy benzaldehyde) + + + 0+ 4
RS AR Cvanillin) + + o+ 1
4 FEEARE (4hydroxy-3-methoxybenzyl aleohol) + + + o+ -
SRS TEREZ (ethanone, 1-d-hycroxy-3-methoxyphenyl)) + + + o+ -
4-FAE3- B R (benzoic acid, 4-hydroxy-3-methoxy-) - - - - -
4 SRR (4-hydroxy, benzoic acid) - - - - -
ECH (hexanal) + + + +
(E) 2516 (2-heptenal, (E)-) + + - - -
RALFENGRE (2 4hepladienal, (£, E)-) - - - - -
T8 (nonanal) + + + + -
A2 T8 (2-nonenal, (E)-) - + - - -
5B (decanal) - + - - -
R--2H58 (2-decenal, (E)-) - + - - -
SATREZSATE (piperonal) + + - - -
23 TZH (41 (23butanediol isol)) + + + + 1
23 TR (452) (23-butanediol (1s02)) + + + + 4+
1038 (L-octen-3-0l) + + + o+ 1
13 (L-octanol) + + - - -
23-T = (23-butanedione) + + + + +
3-FRE-TH (2-butanone, 3-hydroxy-) + + + o+ o+
10638 (1-octen-3-one) + + + - -
WA (furfural) + + o+ 1
L Cacetic acid) + + + + o+
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Fig.1  Effects of extraction time and temperature on extraction efficiency
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Table2  The volatile compounds in vanilla identified by SDE and SPME

oo (RERNT o (ReEde % TG
W . u N /17
5 i LA s e e
120 I (formic acid) 86 0.03 -
200 23- T2 (23-butanedione) 9 186 041
370 L Cacetic acid) 89 226 -
434 J%F (pentanal) 8 06—
53m 350 TH (2-butanone, 3-hydroxy) 705 % 2 -
6 4% 352 (3-penten-2-one) 990 006 —
75012 2-HETER (propanoic acid, 2-methyl-) w005 —
§ 58 23TZE (AHD (23-butanediol isol)) %W % 0 00
9 603 TR (hexanal) o 9N 02 —
100 614 23T7F (42) (23-butanediol (is02)) % 4 8 030 0
2- ALk 3- _
I 68l (3(2H)-furanone, dihydro-2-methyl-) 8 8 08
0 7% WETR (furfural) 8 87 % LY 0B
3895 JR-CIRRE (2hexenal, (E)-) 848 83 o 005 —
14916 HR (2furanmethanol) 850 87 8 007 013
15 940 3BT (butanoic acid, 3-methyl-) 80 850 8% 006 0I5
16979 2-FHTE Cbutanoic acid, 2-methyl-) 850 87 8L 003 001
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9 34 T Coctanoic acid) NS 18 % M ool or i1 = MU Cttrucosane) MOo2%6 % - 08
035 258 (decanone) o1 % 0 — 102 8047 1-=HUEEE (I-tetracosanol) 256 2465 B -
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5 3846 B (decanal) Do 9N 06 — 104 83.02 “FAkE (hexacosane) 2600 2595 90 -
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54 3956 THRHE (nonanoic acid, methyl ester) 1 % 0 - Ve w (R IEE0S 2 8 B E (www.odour.org.uk) FTSCRR [20-24]3)
553962 23TEFIRN (benzofuran, 23-dihydro-) [ S N TERE: —. Rk,
56 40.69 4T (4-oxononanal) 1243 80 - 0.02
SN0 RTEEETE Gomaldehyle bmebory) 124 140 90 006 004 fer L A 1 TR ARk S B I 1) K S BT R R B R R
58415 ASETFAEER) (phenol, 4-(2-propenyl)-) 125 89 003 00 TBEE2 5 — TN 3 R AR 0T, 1 R BEL

%417 %gﬁ-z-%%ﬂ% (2 £ 6 160 % 0% 006 ST TR, 4 R 2 MR e bl
60 4207 355D (cinnamaldehyde, (E)-) 1276 1268 93 001 - . N i A R

6l 08 CTEEEE (emenenchanol bnetoy) 128 128 %5 02 039 FERR, T R R ARG, TR b % R Ak
6 B (ED 2UFHE Qdecadiond, (£2)) %920 - FRATIRFE R, REBCLIRZ N ORI B, il 24 R PR
63 M1 4L FEAEAR (methoxy4vinylphenol) 1311 1306 9% 037 008 ANEEREIR . T2 AN R R A BT . R T IE 2 BFA]
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Table3 Comparisons of analytical results obtained for volatile
compounds in vanilla by SDE and SPME
o AEXS B % WEWFIE
SPME SDE SPME SDE St
VaRinis 83.24 92.53 22 20 23
i3 5.04 0.24 16 6 17
i 4.46 0.47 6 3 6
ity 2.76 271 10 13 16
JiEs 2.20 0.55 5 8 9
IR 2.02 1.11 8 9 14
PSS 0.19 1.93 4 14 14
[ 0.09 0.47 2 5 6
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