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Identification and  degradation characteristics of a

nicotine-degrading strain Pul7

LI Jia-Ying', GUO Weng-Long', DENG Zheng-Yu', DING Jian-Bin!, LIU Feng!, LI
Xiao-Hui!, YUAN Fang', HUANG Ying-Qun', LI Ang?, ZHANG Shu-Hao? JIN
Feng-Liang?* (1. Hunan Tobacco Company Yongzhou Company, Yongzhou 425000, Hunan
Province, China; 2. National Key Laboratory of Green Pesticide, College of Plant
Protection, South China Agricultural University, Guangzhou 510642, China)

Abstract: The level of nicotine content is an important index of tobacco quality control,
and how to reduce the content of nicotine in these tobacco leaves is a practical problem.
Microbial degradation of nicotine has the advantages of low cost and good ecological
compatibility, but there are few reports on the application of nicotine-degrading bacteria in
tobacco production. Based on this, this study isolated and purified a strain from tobacco
growing field in Hunan Province. Morphology combined with scanning electron
microscopy showed that the strain was rod-shaped bacteria, 16S rRNA sequencing was
Paenarthrobacter ureafaciens, named Pul7. Enzyme activity assay showed that Pul?
produced protease, but not amylase, cellulase and p-glucosidase. The degradation
characteristics of Pul7 were analyzed by ELISA. The optimum growth rate of Pul7 was 2.0
g/L, the optimum growth temperature was 30°C, the optimum culture time was 48 h, and
the optimum growth pH was 6. The Slogistic model was used to compare the growth of
Pul7 in pure nicotinic medium and LB medium with a nicotine concentration of 2 g/L. The
lag time in growth nicotinic medium with 0.1%, 1.0% and 2.0% inoculations was 27.91,
12.16 and 11.68 h, respectively. In LB with a nicotine concentration of 2.0 g/L, the growth
delays corresponding to 1.0% and 2.0% inoculations were 2.11 and 0.36 h, respectively.
High performance liquid chromatography (HPLC) analysis showed that Pul7 could grow
with nicotine as the only nitrogen source, and cultured in the medium with nicotine
concentration of 2.0 g/L for 48 h, Pul7 degraded nicotine up to 92.75%. In LB liquid
medium with nicotine concentration of 2.0 g/L, the maximum degradation rate was 90.57%
at 60 h. The nicotine content in tobacco leaves was significantly degraded by spraying
Pul7 in the field, and Pul7 reached a significant difference level at 24 h after spraying (P <
0.0001). The difference was also significant at 60 h (P=0.0175). In this study, P.
ureafaciens was screened to degrade tobacco nicotine and its degradation characteristics
were defined, which provided microbial resources for the degradation of tobacco nicotine
and provided a new idea for environmental protection.
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ME B RS . —BORVE, IS B S A, AR, B/ FHik, R
L A o SR, (H RIS RO R, 2 W S B,
Wi 5 R Rk (Brown et al., 1972; TKSEVESE, 2021) o H AR 3R E 0 b 00T & O 8

AT B KT, AEL 2 5% L R ) A A O R v o 5 T O P R R 1.5%~3.5%
TR A R O B 2 2.9% o R b 0 O B AR 3%~4%, 1 U A A
& 1A 6.0% (Passananti ef al., 2014) o JH M A BB 2 5 1 B AE 2.0% A 47, SHES
B P8 FE AL 2 A B, BRI (Wei et al., 2014; Valentine et al., 2018) . [
A A [R] Ay SR W o L R OK v T A K B AR, BRIR PR T BEUR, A EAT L iE
HAR K& B9 (Brown et al., 1972; JiFE%5, 2009; Passananti et al., 2014) . FFAKMH
P P A o L O AT b v A5 A R 1) R — o 0 HE B IR E R AT SR (KK
FNTT RS R e B EE R L.

) R B A ok b BRI, BE T DABR e B IR A, AR MR S B, AR
A NI 22 A, SORT DL A R oo PR s e . JF R IX DT T M L A B M4
Dr s Mt et . REENAMRZ FE M. B H AT L, TR R R R T A
MEZE sy 8, FEAREME. HEMBONE. Ml EEG (D BPMEE Pseudomonas
sp.;  (2) WK B Arthrobacter sp.s  (3) AT J& Agrobacterium sp.; (4) ZLEKIA
J& Rhodococcus sp.; (5) KK )@ Shinella sp.; (6) ANENF#E & Acinetobacter sp.;
(7) ¥EE M B Sphingomonas sp.;  (8) /NHMIE & Pusillimonas sp.;  (9)
FKE R IR & Nocardioides sp.; (10) %5 ¥ 1 J& Ochrobactrum sp. (Wang et al., 2009;
Wei et al., 2014; Valentine et al., 2018) . H.7£ 1955 4, Frankenburg % (1955) M
R R 4 B 3R B A IR B I A s Brown 25 (1984) 4y B IRASBL R HUAT A, 5
Xof M B R B RE AT B AR . AR PR 18 h JE s MRS BN 2.00%FF ] 1 0.85%, S
B0 0 IR B S N 1.58 mg FEE] T 0.98 mg. [H N 2 kAR IE, KA HHRGE T
PRI F B . B = N ERESCR . Z2H W (2005) 730 & Bacillus sp. X6 Witk, RidF
36 h R MBS 5 6.04 mg/g M F AR A MR BB iR 60.3%, 72 h [EAEAR N 87.6%: &
A (20060 MHH DX (1) 438 o 4y B 3R 45 B i 1 P ) 45 AP 1 s Wang 5§ (2009) 3R1FAK
V& Agrobacterium sp. strain S33; 3KUE%E (2012) FIPLE R (2015) 4 & 2 H
W, BT B B R AE ST . DRGSR AR R I o O e R B PR SRR
FOFCRE AR I ) B AR A 0 T BRI MR B b e S B AT R . &K
TFF 58 AT B 48 7K P T O A 7 R v D B O 5 S R4S O R R A A B A Pul7, R
Wb, I Ay AL HEAT S e, R 5T MR R AR, IS LN A [ R % A e A
e 7R 2550 0 0 %o 0B R AR ok F4) ORI R % A 6 0 o B PE R AR A BRI T R S N R R R He
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1.1 H@mR&E

bR R B W R A KON TR A e R R L, BT SRR RE S BTN TE W A B AR
s (] SEBG T 4CCORAFE & F o MR ee A8 AT 11 7 02k e G2 BRS8N IR O 5 3E AT (2R
2023)
1.2 Pul7 ASHBRENBEMT FENZLTE

PRELALAL 5 1) B VR AR T LB AR RS IR, 30°C 150 rpm, 4R % 15 9% B4R S04
K. 12000 g B0 30 min, YT R . TR A4 FH B IR 2% R R BRI, R USCEE B R B
NN 2.5% 00 % —BEVE W, 4°C R ORAETEE, [H5E J5 1) PBS ¥k 3 Ik, JEm4k4: M &
BEAIBS IR e IR K . B, BEEWHEAESTHRE, BeflrE 5, 2020
M T BB B RSN

) 20 8 B 41 DNA 4 O & (ALt RIRAERHE AR A D, #ilide Pul7 &
[f1 % K 41 DNA, 16S rDNA i H 514 27F (5'-AGTTTGATCMTGGCTCAG-3") 1 1492R
(5'-GGTTACCTTGTTACGACTT-3") PCR # #4 4H B [) 16 S rtDNA J¥ 41, R 3R HE i
VKX PCR = Hy b A7 R, U el Wik = SR AR M R 2 m) 3047 I . FI A SeqMan %
PEX I 45 SR AT B, JE/E NCBI Lk AT Blast L, 3% UK 2% 56 & B0 10 B ok 17 471
M # A MEGA 11.0, LL Neighbour-Joining M & R4k W, 8% bootstrap i 3K
56 AR IR T FE A
1.3 Pul7 E#kHIBEIE NI E

¥ Pul7 BTE M B LB WA R, 7E 150 rpm. 30°CHH IR #% 3% 55 77 46
B BAREUE R IE AR P, B 0.7 pL B AR L R R AL L A 4R W R A0 BE
FRIEE. BAF IR LIER R FRE T, B3R 12 h SRR A PR . 4R
ity R 1T R R O
1.4 Pul7 EHRBIPERFFME S

P B MK FE 9 0.01. 0.02. 0.05. 0.10 F1 0.20 g/L I MHBRAE W, FH 40 Y6 EEvHl
SEAE 259 nm PN RIROG AR, IR 2 b vk i £Q

4 0.1% R 7 9 32 Bl AS RV R B FE (0L 0.1, 0.5+ 1.0. 2.0, 3.0, 4.0. 5.0, 6.0.
7.0 A1 8.0 g/L) BV M4 35 72 5, 150 rpm30°C N {H IR £5 7% 12,24 F1 48 ho FH B A7 X (ELISA)
W5 HAE 600 nm AL EE C(HY ODeoo) » BN 3 HEE, JE Pul7 XA FIKE
BB 1) T 52 1

I3 TAE JE TR BE g 2 /L IR VAR JO s 35 77 i TR AR 0.1% 1) Pul7 B3, 49 ) B
EAFRE (20, 257 30, 33, 37°C) #ZIKH, 150 rpm, #53% 48 h )5, ELISA 43
I 5E ODgoo 1 -



BlE pH BAEE (5. 64 7+ 8. 9) [W LB AR 7-E . 4 0.1%01 Pul7 Fh 7 i 2
B LB Wik 955, 30°CH;9% 10 h J5, FIH ELISA il &8 ODeoo fH -

ML B pH B (5. 6. 7. 8. 9) MIVRARMEB RS 72 5 CHEBRIKE 2 g/L) , 43 il 3%
Bl 0.1% 1) Pul7 T 7, 30°CHR #9246 150 rpm ¥5 7% 48 h J5, | ELISA Wl &
ODgoo fH, ] 0.22 pm JEMEBEAT L IE, KB 0.05 mol/L FhER M B 10 £ J5 R H 7
I BETHIN SE K 259 nm ROG R, WE 3 M EMFER.

1.5 BE#k Pul7 £KEZEIN HERR

IR T % Pul7 #Fh 3 LB MR RS 72 2, £E 150 rpm. 30°CHE IR 4R % & Th id K
B FRAE A K Pul? B89 0 BA 0.1%- 1.0%F1 2.0% % 1% 31 7 74 B0 Bl 55 3% 92 (2.0
g/L) 5 4 Pul7 B4 I LA 1.0%F1 2.0% 032 2 LB AR 1% 97 3 b o 4 3 Fh 4f 10 JOR
T 77 F A LB VAR 55 9% 2 N 2 150 rpm. 30°CIRIE IR IR 3% %% h 15 7%, 4EF% 6 h HUFE,
B AR A 52 ODgoo {5 - FI I Slogistic BERL X Pul7 #EAT A= K #2630 /1 %L & (Gibson
etal, 1987) .

lgC / o0 = /{1+ [— x( — O @D)
= =2/ (2)

A x M) NoFl No AFE x I FITAR I 8] 0 3 AL D H0R s a 9 B R R 2 Nimax
5WIE A No 248 Te NIE B KAEKE R I 0] K OYER ] 25 Te (& KAEK
R DN A KR
1.6 Pul7 X AR HY B 5 82 11N ZE

FFH HPLC Wl %€ LB $ 77 H A0 G 55 77 e b (R B & & . HPLC Anfk th 2R il 1, ]
EZH LR GRS, 2023) o Pul7 XMHEBIK BN 2.0 o/L FIMRBRIE 77 56 0 J2 LB 8595
FEARR PR R 2, 755 Alhazmi (2023) FEESGHE .

1.7 Pul7 PR EAE K b R A P& R 1R

2 8 TE S RS B AT IS, T T (R8RS 69d) o BEMLIE 667 m? 4T
TR MR (= 87) o £ 150 rpm. 30°CHITE IR K5 72 46 55 7% Pul7 W T34 K
WM T Wi, ¥ 1 LPul7 EWRRBES 150 Kh, RAJE, WM 87 L fitfr
Wt T M AL B RS K o TEVRWERESS . 2 AE 0. 24, 36, 48 F1 60 h B HL Yk £ A
B R AN bR N BRSO I, T N A X RN R AR B R e K S B 1 A R
HUBE o, S N B AR e AT, R ARELT L, AR S 1 B S IR A 60 H g
PR 0.1 g M KE 0.2 g WEMEIRIESTRANE 150 mL #EJE R F 17 Hodpoin A 25 mL
0.5 mol/L [ ZRIR, IN#Z W I J5 /ERF 22 A S min, BIA 250 mL & &4 e %, diE,
B 30 mL 9t i, AN o e BETH I s 7 2364 259 Al 282 nm A ROGAE . B AR
TRB U SR VEAN )7 vE S H B R i )7k GRER%E, 2023) , MABRMI& &N ES %7 £

(2016) J5iEMEAE St .
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21 Pul7 KEEHEE

Pul7 7E MBI FE 9 2.0 g/L () B85 77 5k B4R, Pul7 78 LB PR EEifh A,
W% EEE, BABHEEEER (B 1-A)  EXRPEOEMHEIEO, YN Pul7
JB& T KM R (K 1-B)  (Fernandes et al., 2021) . @il H BT 2B Pul?
BEAT I EE, A5 RE WL 2 — P AR TE (B 1-0) .

HY crr | det
5.00 kV | 50 pA | ETD

B 1 Pul7 TERERE

Fig. 1 Morphological characteristics of the bacterium Pul7

e A, (EMRBE A B R B IR Pul7 BTEASHRRAE: B, G R C SR T 2R . Note: A,
Morphological characteristics of Pul7 cultured on nicotinic solid medium; B, Observed under optical

microscope; C, Observed under Scanning electron microscope.

22 ETF 16SRNA EEH Pul7 REXE

M H PCR #"1#93K45 16S rDNA, DNA /% H vk 45 R .78 Pul7 1 16S rDNA J7 4
K14 1400 bp, W7 45 B 754K 1365 bpe REGHALM 24T (B 2) R Pul?
572 A5 ¥ # Paenarthrobacter ureafaciens (MH234566.1) 54— 81k i e, AL
1% 99.56%, A IR i 44 9 B Ak Pul7.



MN211547.1 Rhizobium sp.

91
85 t MK872339.1 Agrobacterium tumefaciens
100 L AJ389904.1 Agrobacterium radiobacter

MN741112.1 Agrobacterium fabacearum

’*Pnﬂ
100 | 97t

MH234566.1 Paenarthrobacter ureafaciens

0K662615.1 Pseudomonas putida

100
MT083957.1 Pseudomonas monteilii

NR 041978.1 Pantoea agglomerans

J NR 104924.1 Siccibacter turicensis
52 U

NR 041749.1 Klebsiella oxytoca

gl

NR 113596.1 Citrobacter freundii

K2 J&T 16S rRNA Pul7 J5 51 5 H AR AR LT B Al 1 RGK B B
Fig. 2 Phylogenetic tree based on 16S RNA of Pul7 sequence with other related strains
2.3 Pul7 EHRRVBR ISR
WL B AR Pul7 BEATB-HI AT HE E NS . 4R REE. OB WER ISR, 25 R
WE 3 s . Pul7 fE-GHAF EAAR B, FERI R B DA B JE A~ B A H B2 B e
PR AER B BUE W, W B AR Pul7 PR A, AR A RE S . 2T 4E R R L
Ky 1




3 Pul7 BERRXT 4 Bl D B AR 12
Fig. 3 Degradation characteristics of four enzymes by Pul7 strain
T A, EWHEEEENE: B, P-H M HEEENE: C, F4ExMiiENeE: D, &AMmEEN

%€ . Note: A, Determination of amylase activity; B, B-glucosidase enzyme activity determination; C,

Determination of cellulase activity; D, Determination of protease enzyme activity.

2.4 Pul7 PERR AW

Pul7 % T EBRA BRI 520, fEMBRK B 0.1 g/L & 8.0 g/L A #F Af LA IE
K (B 4-A) . Pul7 £53% 12, 24 1 48 h N, Pul7 i& BB KIHBRIK A 2.0 g/L; Pul?
TR PR AE AN (R B T 7R MR B B D 2 /L IR R % 7 ik e AR KA 100 (B 4-BD) , b 30°C
N, Hi3% 48 h, Pul7 K. Wik Pul7 EMBIKEE N 2.0 /L MMHBER: 5: 5 g, 48
h AN[E] pH B T AR B0 R A 0 A 1 AR O A I 45 R (Bl 4-D) . Pul7 E7E pH Jy 5~8
FAF AT LVEK, FER RIS ER AR K R, Pul7 &S pH (H N 6, e M B B A
N 92.50% (& 4-D) o Ui W] Pul7 B X MR FE N 2.0 g/L B M B 8% 5% 2k o ml DU 2%
e fiA2 JOH L o

A B
~ 12- < 12h -= 24h -+ 48h ~ 100p ) i8h
z e * : 24h
B S 0.75F ,
> * >
> 0.8- \ Q%
] 0.50F . .
°© , ! % ‘
= 04 -
£ " S 0.25¢
2 / g
) : . . S
S g0l LN - e
7001051 2 3 4 5 6 7 8 0-00_2'0 RS 3|7—

AFRYFBEAE (g/L) Different concentrations of nicotine (g/L)

5 (°C) Temperature(°C)

a
=

—— JW5# 5 & (Nicotine content) g/L
OD(,()()'{E ( (0] D600 value)

2 M T 25 a -1.00
= [
= £ —— b
2 06 s 20 -0.75
ng €315
. | O
o 04 S c -0.50
~ Z o
Z< 1.0+
g g2 1 d 0.25
g, %: 0.5
e
S 0.0 oo Ll 1AL 11l T Ly
5 6 7 8 9 B CK 5 6 7 8 9

A [FlpHAL # Different pH treatments

Bl 4 Pul7 iR R A 08 Bk 1) 5 42k

Fig. 4 Degradation characteristics of Pul7 strain

A EIpHAL ! Different pH treatments
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FE: A, Pul7 W TANFEKE RG24 B, Pul7 WEARIEE FHAEKER: C, Pul7 WAMH
pH W 521 D, Pul7 % 2 /L HNHBRFE M 2 . B b BB B bR dE iR (n=3), # EARF
BMESRRAARGHEDZREZE (P<0.05, FZ4HHPF K LSD Ml Duncan £ 4) . Note: A,
Tolerance of Pul7 to different concentrations of nicotine; B, Growth rate of Pul7 at different
temperatures; C, Tolerance of Pul7 to different pH in pure LB; D, Degradation of nicotine by Pul7.
Values in the figure were the mean+SE (n=3), and different letters or asterisk above each bar indicated a

significant difference (P<<0.05, LSD and Duncan in ANOVA).

25 BEHEKMZEINERSR

4 Pul7 BRI L 0.1% 1.0% 2.0% P & 422 Fh 22 MR BB B2 2.0 g/L 1) 40 J0F sl
B e, SR matlab BEX Pul7 BRI A K AT LA, SRR 1 FiR.
Pk Pul7 7608 5T 75 2 b i AR Ko e it 28 an 1] 5-A FEE 5-B BioR o Pul7 B #k DARRAR (19
PR E (0.1%) R E BRI FE N 2.0 g/L 4l fR e 5% 5% 3 o v DUIE 8 AR K%, A
Pul7 PR AE KR AT & 2 35 AR K 42, # Pul7 TR LR & 0.1%. 1.0%. 2.0%
Fe 2 I BRKR By 2.0 g/L A B RS 57 B b, Pul7 T PR AR KSR A ) 9 27.91
12.16 1 11.68 ho BEE LR E KGN, Pul7 € 2.0 g/L HHHBHR; 7% 3 b i A8 K SE i 3%
W 4

K Pul 7 18 PR 73 5 PA 1.0% A 2.0% 3% it 58 2 Afr 22 J0R Bk 52 9 2.0 /L B LB By 77 o,
K F matlab BAF%F Pul7 B8k 9 AR G il 2o k47 4005, S5 SR 56 2 froR o Pul 7 R BL 1.0%
1 2.0% 5 M 2B M 2 HBIR o 2.0 /L 1) LB ¥ 325w, Pul7 Wk A KRR S
WA K ML, RIS BN 2.11 A1 0.36 ho WK 5-C F1 5-D Fizn, Pul7 Hk
£ 2.0 g/L ) LB $5 7R B AR K IE W MR 4, HLBE A S fh B K B 4e e % . mid
AT L, Pul7 W PR E BRI B 2.0 g/L 9 LB 3% 3% 5 r i A5 K 5l R B T 75 4l 0 i
FREPRAERKER (R 1HME2 .

xR1 EEHFEKEUE
Table 1 Logistic growth curve fitting

HME (%) 5 Hh 2 WA (R ST (o
Inoculum size Fitted curve R-Squared Lag phase
)
0.1 _ 1.046 0.999 27.91
1+ (—0.1702 x ( —39.66))
)
1.0 _ 1.069 0.987 12.16
1+ (—0.1316 x ( —27.36))
)
2.0 1.015 0.965 11.68

1+ (—0.1589 x ( — 24.47))

R2 EBEHFEKEHE
Table 2 Logistic growth curve fitting



BEME (%)

LA h 25 MEE (RD IEH ) (h)

Inoculum size Fitted curve R-Squared Lag phase

)

1.0

1.606 0.973 2.11

1+ (—0.1166 x ( — 19.26))

)

2.0

1588 0.959 0.36

1+ (—0.1239x( —12.53))

0.8f

0OD600

0.4}

0.2

1.6

1.4}
121

0OD600

0.4

121

0.6f

0.19% FEFI EE 0.1% inoculum
—— 1.0% #ER L 1.0% inoculum

2.00% HF i 2.0% inoculum

0.8}
061

/772‘0 40
il (h) Time

1.0% #EF it 1.0% inoculum
—— 2.0% #%Flit 2.0% inoculum

0.2f

60 0 20 40 60
BfE] (h) Time

1.4
1.2 P

0.8
0.6

0OD600

0.4
0.2f

~ 16 e

20 60

40
MFE (h) Time

80 0 20 40 60
HfE (h) Time

5 Pul7 AN[E4E TP & AR IR L 2.0 g/L 155 77 3k o (1 A K A0l 5 ith 25

Fig. 5 Growth fitting curves of Pul7 inoculated at different doses in medium with nicotine concentration

of 2.0 g/L

FE: A, Pul7 B[R B Rl B A BK N 2.0 g/L A iR B 3% 2 2 b i A K& it 285 B, Pul7 4%
Tt 58y 2% I 7E MR B 2 2.0 /L ) 4 0 6 15 9% 5k b AN [ B ) g AR KL S i 28 €, Pul 7 AN [ 436
B EJHBK Dy 2.0 g/L (¥ LB Br 3 3 b () A KA A T 265 D, Pul7 H iy 2% 75 JH BB £ 2.0
g/L ) LB 1% 3% 3 o AN [H] I 18] (26 K 8L & # 28 . Note: A, Growth fitting curves of Pul7 bacteria with

different inoculations in nicotine medium with nicotine concentration of 2.0 g/L; B, Growth curves of

Pul7 inoculated at 2.0% in pure nicotinic medium with nicotine concentration of 2.0 g/L for different

time periods; C, Growth fitting curves of Pul7 with different inoculations in LB medium with nicotine

concentration of 2.0 g/L; D, Growth curves of Pul7 inoculated at 2.0% in LB medium with nicotine

concentration of 2.0 g/L for different time periods.

80



2.6 Pul7 Xf 7 [a] 45 75 £ H A ARl 1Y) B % BE

Pul7 75 M B s 77 55 A0k MR ok 1 B 175 0 (B 6-AD o Pull7 B 7E MHARIK 5 9 2.0 g/L
(1) M B 9% B b RT DI B AR KB, IR T DU AR R (18] 6-A) o HPLC il i [
IR Pul7 BBRAE 36 h BIVAT [ fif 0 0 JH B, 48 h o MEA P2 A #2ak 31 92.75% LA b . JE
It HPLC €5 3% 06 B 20 M ol &1, Pul7 K M Bk 2 £ A R 60 2 AL 400 38 255 B4 St R

Pul7 B PR AERBRA E N 2.0 g/L 1 LB K5 7% 2 h i B g 15 00 (B 6-B) o Pul7 B 1E
TR BE A 2.0 g/L () LB 15 97 3 Pl A K, (H7E 48 h T3 A7 48 K38 50 MR Bk - £ 54 h,
TR A B K B PR 60 h FEMEFRIE 90.57%. Pul7 B 7EMHBRIK M 2.0 g/L [ LB K5 7%
5 ) A K T R R T Al R R 3R R R AR K R, {H Pul 7 B AE PO BIR N 2.0 g/L
() LB B A 6l 300 28 08 IR T MR B 2 56 (L 60 o DRI HE N % 8 7E G HoAth 8 7= 9 IR
FAAERIE LR S 00 S R FH F A8 R 5, (R 22 1% I f IR Bk B0 122 T4 % A sk 11 4R
I %, Pul7 S K R R 2 A S R R R AU S5, A AR E SR R AEAE I S AR
856 R LAt E 7= i AT A K AR . i S FIIE 6 FTaR, Pul7 B R MR RR A 2R 5 A
KEZIEMHXMKR. 162 R 7REd, B Pul7 BRI, B Wb 05 ff . 76
TR 72 B rp, K597 48 h, Pul7 BRA K EA B RO, SOl AR 1 B AR 0k 92.75%,
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Fig. 6 Degradation rate of nicotine in medium with 2.0 g/L nicotine concentration at 2.0% inoculation

rate

W A, 2%LFEN Pul7 Xt 2.0 g/L MBI 1 & 0 A6l 5% 5% 2 o R R BB PR TR R s B, 2% R E
2.0 g/L fRBIR B 1 LB % 57 JE R M B8 B @ 3 FE . Note: A, The rate of nicotine degradation in a pure
nicotine medium with a nicotine concentration of 2.0 g/L was determined by 2.0% inoculation of Pul7; B,

Degradation rate of nicotine in LB medium with 2.0 g/L nicotine concentration at 2.0% inoculation rate.
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Fig. 7 Degradation effect of Pul7 on nicotine content in tobacco leaves

e B EE OB HER (n=3) , B EARE SR REIS EEREE (0, P<0.0001;
#*% . P<0.001; *, P<<0.05; ns, P>0.05; £ & t ku %) . Note: Each bar presented the mean+SE (n=3),
and asterisk above each bar indicated a significant difference of the content of nicotine in tobacco leaves

(F*** P<<0.0001; *** P<<0.001; *, P<<0.05; ns, P>0.05; multiple t tests).
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AT B e R R — B VR . BRI RE R ZE K (Wang et al., 2012; Valentine et al.,
2018) o BT M B 7K M TR P AR 7 R o B R X P 3 by B A5 B — R
TR A R, B RS . 16S tRNA [P [REVE BT, RGR B MBS %€, ¥ iE
AT R R IRTTAT B, A 4N Pul7 Bk . BRSO E B R E T 5 AR 4
ST AT TR AT 38 % IR A B B AN A ik R ZH W

H a0 B N ST AT B & Arthrobacter sp.H oy B3 MRS R4 MR B IE R 2 o (H 2T HF 18
Je OBk % A R R AR I 2 AR K, N AT SR AN o S0 T S A 3 b 4y B v O
B B A 5 KT 14 P3, 36 h PN B R TT 35 99.06%; T bR M 438 m 73 B9 (1 W 48 Bl 5 T 14 Z
B9 78 h J5 M BRFE R 80% (K, 2005; Wang et al., 2009; V175 404, 2011; fLE%,
2011; Wang et al., 2012; Wei et al., 2014; Valentine et al., 2018; 75145, 2021; &7
S5,02022) o AWM IR FE RS Pul7 BT AT E, HPLC B 2R H Pul7 B
At OB e 8 P BB o Pul7 B R FE IR TR IR BE DA 2 @/L 1A MR R 7 i T LA 280 e A e
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