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Tab.1 Ingredients of different breads
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Tab.2 Component contents of wheat flour and oat flour
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Fig.1 GC-MS chromatograms of volatile compounds of different breads
F3 ARTEAIELREREY R GC-MS /> Hr4h
Tab.3  Composition of volatile flavor compounds in different breads determined by GC-MS
pp MR 5 2 KR4 M
min W EA Rl MR R AL R R e A R TR T
1 3.8 3-SR T 15. 86 0.51 0.71 1.13
2 4.26 B 29. 09 21.36 17.1 18.95
3 5.09 2- S8 0.43
4 5.17 XLk 1.02
5 6.53 3,6- Ak 0.24
6 6.58 FAoR 0.58 0.55 0.42
7 7.18 2-HI3E-3- 3G 0.55 0.47 0.41 0.49
8 7.46 3-233- WPkt 0.62 0.25 0.19
9 7.79 (A 6.26 9.01 7.43 5.38
10 8.09 +—k 1.51
11 8. 62 2-H B 0.92 1.05
12 8. 65 ST 2.43
13 8.71 LR 1.25 1.2
14 9.11 + 4.37 0.19 0.6 1.72
15 10. 20 1E B 0.87 1.74 1.74 1.23
16 11.02 2-1E S R 0.75 1. 08 1.44 1.75
17 11.09 1-T B3R5 2 0.24 0.6
18 11.20 i 10.52 16. 62 14.78 15.96

19 12.15 2-F 3k 0.15 0.20
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253
T BRI Fixfer it
min WA EEME T MR RRI AT AL e R AR TR T
20 12.19 + =% 1.34
21 12.30 IEFEE 0.28 0.85 0.67
22 12.56 3-FRHE2- T 3.31 5.04 4.20 5.08
23 13. 04 JIFE-2 - o 1 0.82
24 13.07 B IEDIR 0.13
25 13.16 2,6~ F Lk g 0.15
26 13.20 FH e A 0.14 0.15 0.21
27 13.58 IFC 2.3 5.32 4. 86 4.67
28 14. 06 T 0.94 3.17 3.15 2.5
29 14. 09 BEIR T 0.27
30 14. 34 3- 42 0.24 0.18
31 14. 66 R 0.74 1.47 1.50 1.71
32 14.93 3-SR 0.17
33 14.95 7. 2.14 1.83 3.33 3.63
34 15.05 BT 0.49 0.49 0.58
35 15. 15 e 1.9 2.37 4.13 3.65
36 15. 50 1-3 45 -3 - 0.13
37 15. 60 2-F -1 - R - 0.15 0.51 0.8
38 15.67 R 0.11 0.41
39 15.76 2-Z 3L g 0.25
40 16. 00 I 0.92 8.32 4.81 1.34
41 16.13 (E) 2-F-Hms 0.24 0.65 0.92
42 16.22 2,3-T 1.7 1.62 2.34 1.61
43 16.43 1-2F 0.14 0.31 0.23 0.25
44 16.53 TR 1.47 0.92 2.08 2.63
45 17. 60 2-Z, [t S g 0.19
46 17. 69 e 0.23 0.74 0.63
47 17. 81 iz 0.87 0. 65 1.45 1.61
48 18. 00 3-TH-1-BE 0.32 0.46 0.45 0.52
49 18. 65 13- B 2R P 0.24 0.40 0.31
50 19.29 54 - 5% 05 -1 -FE 0.24 0.35 0.31 0.2
51 19.52 2,4-%% TIREE 0.17 0.20
52 19. 82 oLk 0.57 0. 61 1.27 1.47
53 19.96 T i BT 0.19
54 20. 62 R 2.53 2.56 2.47 2.67
55 20.73 I N g 0.25 0.28 0.32 0.38
56 21.90 P AL T P i 0.36 0.47 0.53 0. 65
57 22.10 YR 0.18 0.31 0.36
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Tab.4  Analytical results of volatile flavor compound

sorts in different breads

AHXT &/ %

PR sw g Emdedk  MeEmmE kR

it Tty g 2! FRT R E
s 44. 61 48.96 40. 56 42.74
[i7ES 5.05 4.19 8. 44 9.70
(23 24.56 15.01 14.73 12.65
i 4.13 5.9 6. 64 5.57
LS 1.35 2.46 3.02 3.05
TR 6.48 15.70 16.29 13.06
e 5.23 0. 44 1.71 5.62

3 & g

TR 1% 1A A T P 8 KUK P I 2R 5 e %2, oy 45
Fofr, i1 38 /N A2 3 3 A A 1 0 R 3 S R 1 AT R
FHr L o510 36 B 39 A 39 F. A 25 Fhik
BYHLRIFEAET 4 MRS D, OB S B, IO
PR OO IE O R 3-8 -2 T T RARE .
VNI 493 10 T 6 XU 9 S5 b 23 m, PR R B
1,3-W B ORI R IL R AAAE T 3 iR [F Y
e A v 17T A 5 38 /N 27 L R R . e
2 T TET VAT 93 T B R L 2 27 1 T AT v LA
BRI, A A — e KR, 235l & WL
Mk 2- T BEHR MG 2- Z Ik HEmEmR T I JE .
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Flavor Character of Bread with Oat Sourdough Fermented
by Lactobacillus plantarum

ZHANG Qing', ZHONG Jing', WANG Feng', SONG Huan-lu>, HUANG Wei-ning',
Rayas-Duarte Patricia’

(1. State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China;

3. Food and Agricultural Products Research Center, Oklahoma State University, Stillwater OK 74078-6055, USA)

Abstract: Common wheat bread, common oat bread (20% (w/w) oat flour substitution) , oat sourdough
bread (10% oat flour substitution + 10% oat sourdough substitution) and freeze-dried oat sourdough
bread (10% oat flour substitution + 10% freeze-dried oat sourdough substitution) were analyzed for their
volatile compound composition by solid phase micro-extraction/gas chromatography-mass spectrometry
(SPME/GC-MS) in order to explore the effects of oat sourdough starter and freeze drying of sourdough on
volatile flavor compounds of bread. The oat sourdough was fermented with starter culture of Lactobacillus
plantarum. A total of 57 compounds were identified in the four breads, including alcohols, acids, alde-
hydes, esters, ketones, aliphatic compounds, aromatic and heterocyclic compounds. The most abundant
volatile compound category in all samples was alcohols, followed by aromatic and heterocyclic com-
pounds, aldehydes and acids. Breads supplemented with oat flour showed more kinds of volatile com-
pounds. Toluene, heptanol, trimethylene acetate, caprylic acid were determined in oat breads but not in
wheat bread. Some flavor compounds or flavor precursors were lost during freeze drying. Diacetyl, 2-pen-

tanone, ethyl heptanoate, 2-acetylthiazole and geranylacetone were unique in oat sourdough bread.

Key words: Lactobacillus plantarum; oat sourdough; freeze drying; bread; volatile flavor compounds
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