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Fermentation of wheat bran through lactic acid bacteria: Changes in flavor
components and free amino acids and potential applications in baking

Yerim Na' and Sung Hoon, Park"*

'Research Institute of Food and Biotechnology, SPC group

Abstract The aim of this study was to enhance the use of wheat bran in lactic acid bacteria (LAB) fermentation. LAB
fermentation of wheat bran and the flavor components and amino acids of fermentation products were analyzed using gas
chromatography-mass spectrometry (GC/MS) and high-performance liquid chromatography (HPLC). The results showed
that total flavor components increased by 93% and 73% in the animal-based LAB mixture (T2) and plant-based LAB
mixture (T3), respectively, after fermentation. Among these components, 2,3-butanedione (diacetyl), known for its buttery
flavor, was detected at concentrations of 18.44 ng/g (T2) and 16.95 ng/g (T3). Levels of hexanal and nonanal, which causes
off-flavor components in wheat bran, dramatically decreased after T2 fermentation; similarly, levels of total free amino
acids decreased by 37.6% (T2) and 36.7% (T3) after fermentation. This may explain why some components were bound
to volatile compounds during LAB fermentation. These results suggest that LAB-fermented wheat bran is a potential value-

added food material.
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Daily Co., Ansan, Korea)& Full3te] AM8-3l5it). €7]&2 23
a7 A 30 FRF 7FEAE st A3 & ARSIt FE
Y fabd2 Bifidobacterium BB-12, Lactobacillus acidophilus
LA-5, Streptococcus thermophilus Lactobacillus  delbruecki  sub
sp. bulgaricus ¥1°] &%= o] 9= ABY-3 (Chr. Hansen, Den-
mark)E AMESINLL, AE f2 AR Lactobacillus  curvatus
SPC-SNU 70-3 (KCTC 12778BP), Lactobacillus plantarum SPC-
SNU 72-1 (KCTC 13314BP), Lactobacillus brevis SPC-SNU 70-
2 (KCTC 12777BP), Lactobacillus sanfiranciscensis SPC-SNU
70-4 (KCTC 12779BP)it°] &% Hojd= F27H=(SPC Co.,
Ltd, Seongnam, Korea) f-2Ft2S ARSIt
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Fig. 1. Total flavor components in wheat bran fermented with
different sources of LAB (T1), fermented by plant-based LAB
(health guard); (T2), fermented by animal-based LAB (ABY-3);
(T3), fermented by plant-based, animal-based LAB (health
guard, ABY-3)
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Fig. 2. Decrease of aldehyde in wheat bran by LAB fermentation
(T1), fermented by plant-based LAB (health guard); (T2),
fermented by animal-based LAB (ABY-3); (T3), fermented by
plant-based, animal-based LAB (health guard, ABY-3)

Uh(Hsieh, 1994). ¥ Aol AMg-H F=R/e fikt T Bifidobac-
terriume ©1FHEZA 2 hexanalS WAt FFAA]F] 7] wfEol
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tH(Table 1). 53] <Uslo]=F+ alcoholF XU} odor threshold
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Fig. 3. Increase of ketones in wheat bran by LAB fermentation
(T1), fermented by plant-based LAB (health guard); (T2),
fermented by animal-based LAB (ABY-3); (T3), fermented by
plant-based, animal-based LAB (health guard, ABY-3)

7t 334 ¥ 2.84 ng/ge] HAEEE AL IRISHATHTable 1).
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2159 Frejobr)eits A3 A3 Table 29t 7ol vepstth A
TR o2 wgof o) fElotv|idt shgo] Eojue ATS B
o™ TI, T2, T30 Z+z; 2.8, 37.6, 36.7%% A3 ZAow
AT} oA FAkFe] tALg oA frEfofr]mAte] AH]H
O =2 leucine, valine, isoleucine 5 Ehrlich pathwayE 53}
GHE e dulslols o] AdET g4 Ark(Yvon

ijnen, 2001; Tavaria 5, 2002). T12] 3¢ A= AT
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719 A Aol vjws] e & sk 43sR E S
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(Chen, 1978).
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Table 2. Changes of amino acids in wheat bran fermented with different sources of LAB

Amino acid Concentration (mg/L)
Unfermented T1 T2 T3
Aspartic acid 47.1+0.9 46.5+0.5 16.2+0.6 19.0+£0.2
Glutamic acid 100.2+0.9 98.5+0.6 51.4+0.7 53.9+1.7
Asparagine 186.5+0.5 170.6£1.0 90.5+0.9 92.4+2.8
Serine 12.9+0.2 10.3+£0.6 9.7+0.7 9.9+0.2
Glutamine 4.3+0.3 3.3+0.2 n.d n.d
Histidine 5.1£0.1 5.240.1 3.0+0.3 3.8+0.7
Glycine 29.1+£0.2 30.9+0.3 20.6+0.4 21.5+1.1
Threonine 11.2+0.2 11.5+0.5 0.0+£0.0 0.0+0.0
Arginine 61.4+0.4 59.9+0.6 56.9+1.6 56.3+1.2
Alanine 89.5+0.9 89.3+1.0 55.2+0.5 55.2+0.9
Taurine 3.9+0.0 4.0+£0.0 3.1+0.2 3.2+0.1
GABA 37.3+0.2 36.6+0.3 34.4+0.7 35.0+1.1
Valine 31.6£0.5 31.3+1.1 n.d n.d
Methionine 2.3+£0.0 2.1+£0.1 n.d n.d
Tryptophane 156.9+0.6 151.1+£0.3 162.7+£2.6 158.7£1.5
Phenylalanine 6.9£0.0 6.4+0.2 n.d n.d
Isoleucine 9.6+0.1 9.0+0.1 n.d n.d
Leucine 9.8+£0.2 9.5+£0.2 n.d n.d
Lysine 15.3+0.4 15.7+0.6 n.d n.d
Proline 324+13 35.8+0.4 27.6+1.7 29.9+1.6
Total 853.2+2.3 827.5+1.9 531.3+3.2 538.7+6.4

T1: fermented by plant-based LAB of wheat bran
T2: fermented by animal-based LAB of wheat bran
T3: fermented by plant-based, animal-based LAB of wheat bran
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