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Abstract The volatile components of fennel bean were extracted by head space solid phase microextraction (HS-SPME) and

analyzed by gas chromatography mass spectrometry (GC-MS). The optimum operating conditions for SPM E were determined

as following: head space adsorptionat 55  for 60 min using a 754 m Carboxen/PDM Sfiber. A tota of 38 compounds were
identified, representing 86.87% of the total peak area and consisted of 15 hydrocarbons, 13 aldehydes and ketones, 3 alcohols,

3 phenols, 3 ethers and 4 other compounds. The prevailing compounds were 1-methoxy-4-(1-propenyl) benzene (40.75%),

nonana (4.16%), cis-anethole (3.77%), limonene (3.48%), and estragole (2.9%).
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Fig.1 Total ion chromatograms of volatile components from fennel
bean using different types of SPME fibers

22

75 m Carboxen/PDM S
(20 40 60min)

2

55

Table2  Effect of extraction time on chromatographic peak data

/min 20 40 60
15 23 118
9 12 38
(x 109 1.84 5.76 37.6
2 20 60min (
)
60min
23
751 m Carboxen/PDMS
40 55 70 60min
2
A r 50
120 A .
L 40
100 A
80 A i 30
60 1 F20 X
40 4 10 3
20 r . . .
40 4 5 5 60 65 70

Fig.2 Effect of extraction temperature on chromatographic peak data

24

40_
35
30_
25 1
20 1
15 4
10 4

(x 109

A,

55

[

L s

55

ol

10 12 14 16 18 20 22 24 26 28 30 32 34

/min



2011, Wl. 32,No. 20 203

Table 3 Results of GC-M S analysis of volatile components from fennel bean
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/min 1% ( /
13.10 nonanal CsH1s0 4.16 1079/ — MS
15.33 decana CioH200 1.23 1194/1202!% MS RI
16.33 (B)-2- (E)- 2-decend CioH 150 0.75 1248/124217 MS RI
17.29 undecanal CuH20 1.21 1302/ — MS
18.35 2- 2-undecena CuH20 1.74 1357/ — MS
19.20 6,10-dimethyl-2-undecanone CisH260 0.23 1400/14108 MS RI
19.30 dodecanal C12H20 0.87 1404/ — MS
20.95 ) i 26 ’ ) i C1H20:2 0.15 1466/1462!% MS RI
2,6-bis(1,1-dimethyl ethyl)-2,5-cycl ohexadiene-1,4-dione
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25.06 tetradecana CuH250 0.32 1608/160912% MS RI
27.31 pentadecana CisHx0 0.19 1710/1712124 MS RI
28.36 3,5- -4- 3,5-di-tert-butyl-4-hydroxybenzaldehyde ~ CisH220: 0.03 1766/ — MS
29.64 6,10,14- -2- 6,10,14-trimethyl-2-pentadecanone CisH30 0.07 1842/1844122 MS RI
13.51 3,7-dimethyl-1,6-octadien-3-ol CioH 150 1.22 1098/11031 MS RI
15.10 4-methyl-1-(1-methylethyl)-3-cyclohexen-1-ol CuH 150 0.64 1181/118016 MS RI
22.34 2,6- -4- butylated hydroxytoluene CisH240 0.28 1515/15181%4 MS RI
10.41 B- B -myrcene CuoH1s 0.34 954/960129 MS RI
11.26 B- B -pinene CuoH1s 0.02 992/986/28 MS RI
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11.71 (2)- (2)-3,7-dimethyl-1,3,6-octatriene CuoH1s 0.22 1012/101327 MS RI
11.83 1-methyl-4-(1-methylethylidene)-cyclohexene CioH 16 0.44 1018/ — M S
11.99 o-cymene CioH 14 0.24 1026/ — MS
12.10 limonene CuoH1s 3.48 1031/10301%¢ MS RI
19.06 tetradecane CuHao 3.11 1393/ — MS S
21.77 pentadecane CisHa2 6.51 1495/ — MS S
24.53 1-hexadecene CieH 32 0.03 1588/1587!%¢ MS RI
24.78 hexadecane CieHas 5.59 1597/ — MS S
27.04 heptadecane CuHss 2.96 1696/ — MS S
28.89 octadecane CisHas 1.02 1794/ — MS S
30.48 nonadecane CuH 4o 0.24 1896/ — MS S
31.90 eicosane CaoH 42 0.07 1997/ — MS S
15.47 estragole CiwoH 10 2.9 1201/11991% MS RI
16.45 cis-anethole CiwoH 10 3.77 1255/ — MS
17.21 trans-anethole CioH 120 40.75 1297/ — MS
14.85 benzoic acid C7H602 0.84 1163/ — MS
14.92 ethyl ester benzoic acid CoH 1002 0.22 1172/1170124 MS RI
16.73 nonanoic acid CoH 1502 0.33 1270/12771% MS RI
20.58 undecanoic acid CuH20: 0.05 1452/14491% MS RI
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