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Abstract: Enzyme degradation has emerged as the most promising method for controlling biogenic amines (BAs) in fermented foods due
to its high specificity and minimal side effects. However, no studies have been reported on the enzymatic degradation of BAs in Douchi.
Therefore, this study systematically investigated the effects of the Bacillus subtilis T2 multicopper oxidase (CotA) on the BAs, active substances,
and flavor quality of commercially available Douchi. After CotA treatment, the BA contents of Chongging Douchi (CQ) and Hubei Enshi
Douchi (HBES) were decreased by 22.43% and 45.35%, respectively, while the total BA concentration of Sichuan Yibin Douchi (SCYB) was
not significantly changed. Meanwhile, CotA treatment had no negative impact on the total phenolics and total flavonoids of these three Douchi.
However, the CotA treatment had a significant effect on the flavor quality of these Douchi samples. Compared with the control group, CotA
treatment increased the levels of multiple free amino acids in CQ and SCYB, while most free amino acids in HBES showed a downward trend
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after CotA treatment. Furthermore, CotA treatment had no influence on the types of free fatty acids and volatile flavor compounds of three
Douchi samples, while the relative contents of characteristic substances (1-octen-3-ol, tetramethylpyrazine, 2,3-butanediol) generally increased
after CotA treatment, indicating that CotA treatment could enrich the flavor profile of Douchi. The findings of this study demonstrated that CotA
could reduce the BAs content of Douchi coupled with improve its flavor quality, providing a theoretical basis for enzyme-based control of BAs
in Douchi.
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Fig.1 SDS-PAGE protein gel diagram of E. coli-BL21-pET28a and E. coli-BL21-pET28a-cotA supernatant after induction of
fragmentation
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Fig.2 Effects of CotA treatment on BAs composition of commercially available douchi.
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PUEALTE R SR, 08 T R E S AT ) DPPH Al ABTS H HiFEiE &AL 7.t 3¢ i, CotA &b 5
CQ #11 SCYB ] DPPH H &3 a1 M s A2l B35 N F%, {H CQ-pET28a 45 CQ-CotA 41 [#) DPPH
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Fig.3 Effects of CotA treatment on total phenolics (a), total flavonoids (b), DPPH radical scavenging ability (c) and ABTS (d) radical
scavenging capacity of commercially available Douchi.
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Tt 5 T 8 S SRR A B PRI o £ P81 4 AT, pET28a AbFRZHA CotA AbFRZH A 2540 CQ. SCYB Al HBES [f) FAAs
KA, EXHX 3 FhE B FAAS IS B A T .

5 CQ-= AL, CQ 4 E. coli-BL21-pET28a i LiE AL EE 51U H 4 # FAAs & & L F+, 117 CotA Ab#E
) CQ A 11 F FAAs HI & 8715, H CQ-CotA 41K FAAs JHElRAE S T CQ-pET28a 41 (& 4a), FH CotA
AT CQ ) FAAs i, 7EIX 11 & BN FAAs 1, ERER (Met) ISR ERZ, CQ-CotA 41 Met
SRR CQ-AF 4L CQ-pET28a 21451 1 257.08 1 124.21 pg g™ Met VE NS TR AIERL, Tk FEm )y FBR RS
SEMITUR T SR A AR, AP SR, CQ MAERR (Glu) FIZEHNEME (Phe) & EIUKT Met,
£ CotA b5 CQ ) Glu Al Phe & 85 CQ-=* AL tL RBUKIEE IR T . Glu 1EAEERE R, &M Glu 1]
R BRI R R, Phe /N2 MRBRMIRIGATAY, AT A TER B UNE LSRR, 5
CQ 1Ll E. coli-BL21-pET28a fifi i Ll AbH AT CotA AbF 4 GEE$EF+ SCYB H 12 FHRT 10 Fl FAAS F& & (&
4b). 5 SCYB-75 H4H 1 SCYB-pET28a ZHAHEL, SCYB-CotA #1K) Glu. F2a e (lle). %R (Leu). Met F1
Phe & & AR T . IXELE LRI CotA 45 81T SCYB FAAs IR, 2T+ SCYB H5% XU 1 i o

SR, AS[FIF CQ Al SCYB, HBES £ CotA 4bHE 5 7 Fh FAAs [14 & HBES-Z 4 i L R F%, 1Y HBES-CotA
MK Glu F &R T HBES-Z 4L HBES-pET28a 41 (& 4¢). 5 CotA AFERAEMZ, HBES £ E.
coli-BL21-pET28a fifiE_FiEAbEE /5 9 Fh FAAs & &7, Ho Phe FHElRE iR, 8 HBES-2= (A4t &
23.08%. IXH]fHER E. coli-BL21-pET28a flfit - v & A Rels e ik % HBES xR, 53 HBES-pET28a
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Fig.4 Effects of CotA treatment on the free amino acid content of commercially available Douchi
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Fig.7 The GC-MS total ion chromatogram (a), types and relative contents (b), and distribution (c) of volatile substances of Douchi with
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Fig.8 Correlation clustering heatmap between CotA treatment and biogenic amines and flavor quality in three types of douchi
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