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Abstract: Carotenoids are natural pigments found in plants, and their degradation products, such as ionone and
[-cyclocitral, exhibit characteristics such as low threshold values and high-quality aroma, which contribute to the
characteristic flavors of food and tobacco products. In this study, f-carotene-degrading strains were screened
using selective media, and volatile components were detected using headspace solid-phase microextraction

coupled with gas chromatography-mass spectrometry (HP-SPME-GC-MS). The primary components of the
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activity ingredients were analyzed by high performance liquid chromatography-mass spectrometry (HPLC-MS).
The degradation mechanism of f-carotene by the strain was investigated using molecular docking and hydrolyzed
amino acid spectroscopy. The basic properties of the active components were analyzed using a spectrophotometer.
A high-efficiency f-carotene-degrading bacterium, -4, was isolated from rice wine koji and identified as Bacillus
cereus. The optimal degradation conditions were a 3% inoculum volume fraction, a cultivation temperature of
37 °C, and a pH of 7.0. The primary degradation products included f-ionone, formed by cleavage at the C,—C,,
double bond of f-carotene, and f-cyclocitral, produced by cleavage at the C,—C; double bond of f-carotene. The
active component FS1 is predominantly composed of four peptides: RF1 (ALTFR), RF2 (VYHYVTYQPPQG),
RF3 (WYMCC), and RF4 (KKPVLLHA). Hydrophobic amino acids in these peptides play a crucial role in the
degradation of f-carotene. Bacillus cereus L-4 effectively degrades f-carotene by secreting hydrophobic peptides
that destabilize the f-carotene emulsion, promoting double bond cleavage and decolorization through the action

of amino acid residues in FS1 and metal ions. The carotenoid-degrading microbial resources identified in this

study have significant implications for the food and tobacco industries.

Keywords: f-carotene; aroma components; microbial degradation; Bacillus cereus
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Table 2 Physiological and biochemical characteristics of L-4 strain
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Table 3 f-carotene degradation products
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1 TR 4.12 3.97
2 AR 1.64 3.05
3 4 R 3.46 3.68
) 4 [SEN 8.59 5.83
B 7K A e R o
5 B A TR 0.76 227
6 KN AR 3.59 2.84
7 il & R 10.03 6.09
8 5 R — 25.41
9 2251 1R 3.87 2.70
10 PN 2.40 4.56
11 it & 1R 3.75 1.08
12 P e A R 0.44 2.18
N 13 HER 20.13 5.12
K M KR N
14 HA R 227 3.38
15 AR 5.46 4.98
16 AR 4.02 4.95
17 RERIR 8.92 5.77
18 B AR 16.54 12.14
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X
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Fig. 6 Total ion chromatogram of FS1 component
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Table 5 Peptide sequence information

i Jik Bt 51 £ B4 B 8] /min J A LG SORAKMEFIME M aFRE 454 68/(J/moD kR
RF1 ALTFR 4.75 304.181 0.640 606.348 9 -18 417.75 —
RF2 VYHYVTYQPPG 8.01 662.324 -0.591 1322.629 0 ~17999.16 WP_204202793.1
RF3 WYMCC 12.65 705.213 -0.940 704.212 1 -17161.99 WP_052723862.1
RF4 KKPVLLHA 9.03 453344 0.125 904.585 8 -16 743.41 SCV19248.1

~18 417.75 J/mol ~17999.16 J/mol 3 EE

(a) -1 N ZSRF1H3DXH%

(b) p-1HE b3 HREF2((3DX A

—16 743.41 J/mol

o 1. 7
—-17161.99 J/mol <

' ~{ M

(c) B-1HEE 3 HRF3M3DA K

B7 B-#AFLPEZEKREGIDER
3D docking diagram of S-carotene and peptides

(d) p-i%E b & S5RF413DxH

Fig. 7

(d) p-1H3E N 5RF42DHEAE

(c) p-1A%S b2 SRF3[K2DAHEAEH]
B8 2DA8EAF A TAALL

Fig. 8 2D visualization of interaction results
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