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Analysis of Volatile Compounds in Pickles Produced by Inoculated or Natural Fermentation
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(College of Food Science, Southwest University, Chongging 400715, China)

Abstract Thevolatile compoundsin pickles produced by inoculated fermentation or natural fermentation were isolated by
solid phase micro-extraction (SPME) and analyzed by gas chromatograph-mass spectrometry (GC-MS). The results showed
that 60 and 62 kinds of volatile compounds were detected in pickles resulting from inoculated fermentation and natural
fermentation, respectively (29 werefound in both pickles). In naturally fermented pickle, 16 kinds of esters, 15 kinds of acohols
and 2 kinds of sulfide were detected, accounting for 44.75%, 15.29% and 22.33% of total peak area, respectively. In pickle
resulting from inoculated fermentation, 16 kindsof esters, 11 kinds of alcohols and 3 kinds of sulfides were detected, accounting
for 48.23%, 5.17% and 33.66% of total peak area, respectively. This study revealed that esters and sulfide were the major
compounds in pickles from both fermentation processes and that artificial inoculation resulted in faster fermentation in pickles.
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Table 1 Volatile composition and contents in naturally fermented

1
/min 1%

51 22.02 0.05
52 22.49 0.17 4-
53 23.10 0.02
54 23.75 0.38
55 23.90 0.18
56 24.05 0.20 2- -
57 25.43 0.06 1,2-
58 28.56 1.42
59 29.27 0.04
60 31.17 0.02

pickles

/min
1 1.82 6.71 1- -2-
2 2.89 0.03
3 3.85 8.81
4 4.35 0.01
5 5.34 0.05 1,2-
6 581 0.31
7 6.08 0.89
8 6.23 1.07 2,3-
9 8.68 0.03
10 9.96 16.94
11 10.28 0.59 6- -5- -2-
12 10.75 0.53
13 11.33 0.08 2- -
14 11.39 0.19 1,2-
15 12.03 0.23 1- -3-
16 12.11 0.07 3-
17 12.31 1.05
18 12.91 1.15 -
19 13.01 0.18 -2-
20 13.11 2.27
21 13.20 0.03 2- -
22 13.33 0.06
23 13.79 0.2 -5-
24 13.96 0.27 1,2-
25 14.19 0.53 2,6-
26 14.35 4.25 4-
27 14.56 1.75 1-
28 15.17 6.25
29 15.34 2.35
30 15.68 5.39
31 15.94 0.18
32 16.09 0.03 2-
33 16.26 0.12
34 16.68 0.86 1-
35 16.83 0.10
36 16.89 0.08
37 17.30 0.65
38 17.43 0.17
39 17.53 9.90 - -
40 18.58 0.16
41 18.70 0.49
42 19.27 0.30
43 19.38 0.05
44 19.74 17.54 -2- -
45 20.36 1.05
46 20.43 0.26 2,6- -10-
47 20.58 0.09
48 20.82 2.86
49 20.92 0.23
50 21.20 0.07

2

Table 2 Volatile composition and contents in pickles resulting from

inoculated fermentation

/min 1%
1 1.76 0.72
2 2.65 0.84
3 459 16.37
4 7.46 0.11
5 7.93 0.38
6 8.25 0.40
7 9.21 0.63 1,1-
8 9.75 0.29
9 9.94 13.49
10 10.27 0.70 6- -5
11 10.74 0.67
12 11.31 0.70
13 12.22 0.12 2- -1-
14 12.30 1.02
15 12.60 0.30 4-
16 12.77 0.58
17 12.90 1.04
18 13.00 0.69 -3-
19 13.11 2.28
20 13.20 0.17 2-
21 13.78 0.16 (2)-9- -2-
22 13.95 0.26 1,2-
23 14.19 0.22 2,6-
24 14.34 4.37 4-
25 14.56 1.44
26 15.60 5.50
27 15.33 2.06
28 15.67 3.80
29 15.80 0.08
30 16.08 0.02 2-
31 16.23 0.06
32 16.48 0.71
33 16.66 0.77 10-
34 16.83 0.11 1-
35 16.88 0.38
36 16.92 0.21 2,4- -2,6- -1-
37 17.42 0.19
38 17.52 10.91 3-
39 17.87 0.35 2- 1-
40 18.06 0.07
41 18.57 0.25
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/min 1%
42 18.68 1.25
43 19.26 0.17
44 19.51 0.07
45 19.72 16.65 4- -3-
46 20.35 1.34
47 20.58 0.18
48 20.81 2.68
49 20.91 0.2
50 21.19 0.24
51 21.60 0.10 3,5- ( )-
52 22.23 0.23 2,6,11-
53 23.08 0.02 3-
54 23.46 0.08
55 23.75 0.28
56 24.04 0.46 2-
57 25.01 0.02 (E)-3-
58 25.43 0.09
59 26.00 0.11 1-
60 28.55 2.25
61 29.27 0.08
62 31.17 0.08
60 62
( 29 ) 1
16 44.75%
42.76% 15
15.29% 2
22.33% 15 2.6%
2 2 4
2 16
48.23% 42.82%
11 5.17% 3
33.66% 12
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2 6
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1% 11
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