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Abstract
ing ability was screened from tobacco leaf extract and identified as Bacillus megaterium. Among them, the enzymatic activity of lignin peroxi-

In order to reduce the lignin content in filler tobacco leaves and improve the quality of tobacco leaves, a strain with lignin-degrad-

dase reached 19.03 U/L, and the enzymatic activity of manganese peroxidase reached 4.35 U/L. The strain was used to ferment cigar tobacco
leaves, and the optimal process conditions were obtained through single factor experiment and central combined response surface methodology
optimization ; the inoculum size was 7%, the fermentation temperature was 37 °C , the initial water content was 25% , and the fermentation time
was 6 d. Under this optimal condition, the degradation rate of lignin in cigar tobacco leaves reached 23.02% , and the total amount of neutral

aroma after fermentation was increased by 30.22% compared with that before fermentation.
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Fig.1 Rescreening results of strain ml on LB-aniline blue medium( A )and bright blue-BM medium(B)

A TR AR B B % AR 2EAT 16S tDNA ]
FE KD A 2 A 817 NCBL _E AT Hext, Bt SR AR A
JER R RIS B BRI R G R FM (18 2) o 1Al 2
AL, R ml 168 rDNA FEER] 51 5 25 AT s Hh i

REFAFTF AL e, oA 100% , W18 5 o 1R 2 AT 7
(Bacillus megaterium) , 544 A Bacillus megaterium ml,

22 AKREEBRBEHEEOQN it L 5L Bacillus
megaterium m1 P BERE ] I 7 B SR R0 HLEA T 45



12 BHR LA F 2023 £
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Bacillus vallismortis strain DSM 11031(NR 024696.1)

100 Bacillus amyloliquefaciens strain NBRC 15535(NR 041455.1)

Bacillus velezensis strain CBMB205(NR 116240.1)
o9 | Bacillus safensis FO-36b(NR 041794.1)
Bacillus pumilus strain ATCC 7061(NR 043242.1)
100 ,— ml

L Bacillus megaterium strain ROA024(MT510154.1)

100 ’7 Bacillus mycoides strain DSM 11821(NR 024697.1)

\— Bacillus paranthracis strain MCCC 1400395(NR 157728.1)

B2 FE#kml ZREELH
Fig.2 Phylogenetic tree of strain ml
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Jr 2R H HBE 7 A ¥J5 22 F Al P {H
Source of variance DF SS MSE F value P value
57 Model 9 900.63 100.07 116.82 <0.000 1
A 1 19.63 19.63 2291 0.000 7
B 1 25.09 25.09 29.29 0.000 3
C 1 39.28 39.28 45.86 <0.000 1
AB 1 7.64 7.64 8.92 0.013 6
AC 1 1.30 1.30 1.51 0.246 8
BC 1 0.34 0.34 0.40 0.540 2
A’ 1 69.14 69.14 80.71 0.000 1
B’ 1 36.62 36.62 42.75 0.000 1
c 1 102.97 102.97 120.20 0.000 1
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Fig.4 Effect of interaction between different factors on lignin degradation in tobacco leaves
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Table 4 Content of neutral aroma substances in cigar leaves A pe/g
BETA- U
, s - . 4-54% - e iy — 2~ il s —2— it 7 LA il
wm e e poswem S mipgum pooem 02 RE2s KRR
- . . ) 3 IR ER . 6-methyl-5- 6-methyl-5- Farnesyl
Treatment Neophytadiene BETA {3-ionone . Geranylacetone  Tabanone
. 4-oxyisophorone heptene-2- heptene-2- acetone
cyclocitral
ketone alcohol
@ 409.23 — — 0.34 — 21.92 3.03 — 15.71
(@) 486.45 — — 1.20 2.39 18.41 1.83 — 17.50
® 527.11 0.55 2.75 1.77 3.36 21.98 2.05 0.10 18.15
@ 521.07 0.86 1.85 3.20 3.96 30.40 2.51 — 13.62
® 536.16 1.06 — 3.13 2.17 30.54 3.40 0.22 18.90
450 e RIS o e B S-cmOLEsE A K
Benzyl Phenethyl Furfuryl T .
Treatment Benzaldehyde Furfural 3-acetylpyridine Solanone Damascenone
alcohol alcohol alcohol
@ 3.86 — 4.36 1.51 — 0.29 26.10 8.52
@ 3.23 0.72 5.67 2.80 0.17 1.24 24.04 9.35
® 5.18 1.01 6.51 3.11 1.80 1.92 28.38 9.57
@ 5.85 0.57 5.82 2.98 0.92 1.64 31.62 13.46
® 6.07 1.33 5.25 2.45 1.68 2.81 30.03 12.98
A,2,6,6-PUHIJE-1- 4-Z 5 2-JRHk-5-
” wom-1-Ba - oy R T ] o s
wm o hew e SORCUROE e geikm TR TR it
Treatment Phytol Phytone »2,9, D elrametiyl- a-terpilenol 4-vinyl _yaroxy= pentacetal- Total
1-cyclohexene-1- . 5-methyl dehyde
guaiacol
crotonaldehyde acetophenone
@ 65.86 13.29 0.45 — — — 12.21 586.68
@ 54.39 13.58 0.54 — — — 11.39 654.90
® 58.04 13.05 1.14 — 1.57 — 11.46 720.56
@ 74.45 15.61 2.25 — 1.44 0.78 12.43 747.29
® 71.42 19.03 1.51 0.12 2.51 1.03 10.18 763.98

T AL IO BT LA 5 4L @ TR Rk A B % 6 d BT AT 5 4 BHE) Sy B SR A PR 1 6 d A ITAHERT 5 AL B TR TR KA B. megateri-
um mlRGAEBEREE 6 d BS54 BRGA E SRR B.megaterium m1 RS AR EE 6 d BZ AR
Note ; Treatment (D) is pre fermentation cigar tobacco leaves ; Treatment (2) is cigar leaves fermented with sterile water for 6 days ; Treatment () is cigar tobacco
leaves with nutrient solution and fermented for 6 days ; Treatment (@) is cigar leaves fermented with sterile water and B.megaterium m1 mixed treatment for
6 days ; Treatment (3) is cigar leaves fermented with nutrient solution and B.megaterium m1 mixed treatment for 6 days.
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Note ; Treatment (D is pre fermentation cigar tobacco leaves ; Treatment
) is cigar leaves fermented with sterile water for 6 days ; Treat-
ment (@) is cigar tobacco leaves with nutrient solution and fer-
mented for 6 days; Treatment (@) is cigar leaves fermented with
sterile water and B.megaterium ml mixed treatment for 6 days;
Treatment (3 is cigar leaves fermented with nutrient solution and
B.megaterium m1 mixed treatment for 6 days.
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Fig.5 Heat map of neutral aroma substances in cigar tobacco
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