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Abstract

In order to reduce the content of starch and cellulose in cigar tobacco leaves, reduce the bitterness
in cigar tobacco leaves and improve the quality of tobacco leaves, 18 bacterial strains were iso-
lated from the surface of cigar tobacco leaves. Two strains, SN-1 and SN-2, which can degrade
starch and cellulose, were screened through property identification. The two strains were identi-
fied as Staphylococcus arlettae and Paenibacillus lactis. The optimal growth conditions for SN-1
were 30°C, pH 6, carbon source was sucrose and nitrogen source was tryptone, while the optimal
growth conditions for SN-2 were 35°C, pH 6, carbon source was sucrose and nitrogen source was
tryptone.
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1. 51§
EHM 2 K A KR, BB T KRS TR, 200K TR 200 S A 1

SR ST, PR AR N R, SRR RS . B R R DAE A R o KAy, B S
(A JE 326 A2 Tk A 5K, DA A B I R A 7 5 0 ) 7 BRI 3R 4T, 2 Mt I FE A RE S . R
U B B e A R SO MR RO AL B A2 B DA R R S B S5 T

ARV R R RE R T AR, B A AT GRS AN, SR R A AE T
KB RIL R AF[1] [2] [3] [4] [5]- MAREA R AR b HIE M RENS P AL AT YRR . TER G SE 2 MUK NG,
PR R A E P B B (R I 2 R P B S e A, ) o ) 53t R A R Pt SR ik B R 3R
R[6]. Bl aniEt f AT Sz 2 T I FEA RSy, & 50% /a4 IR AL S 5~15% I s E BT, WKL &
P &S Y) 10~30%UEH) . 10~25%2F 43, 12% 4K, X EEHahR (¥ & B 5 25 AR 1) 5 [ 7] R0
I, S R R B ERAE AR T s 2 4R & P EURBIAE N S5 (KR, 3 BB Je 31 IR i
B ROy M I R AR E R IR ) BT ORI, RO 5 R DA S - S TR 2 3407
(PAHSs), Hrf PAHs BOA N R A BB M AR SRR M BT [8]. Ve FE RISt 2> smi Sl i SR e
FERAGEI S BAR L, I H il TUeb MRGE &7 AE AN R AL R T TR A SO BRIk, . 2T 4k
BRI AR SR AR S SR OCEE . it DR T A RE, SR PR A 2 S AR R T
7 P I O 3 Mo Al AT 21248 3R M 0 o e (T R PR RO L - B TR, 5 AR R A A 0 At 5 o A -
FrREF YR, B8 bR Al ST SR AR
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2. M5 %
2.1, RIE

2.1.1. A
PP i Dy 2023 45 LI 52 0 i 57 088 — I S 0 At A R A, Aoy QX-103,  Hi il R Il U
A RAR SR M.

2.1.2. IBFEERS
LB #ifARs 7= %E: BRE ANk 2.0 g/L, E#EEH; 1.0 g/L, NaCl12.0g/L, pH 7.0;
LB [k 775 BEEAM 2.0 9/L, FEREF 1.09/L, NaCl2.0g/L, ¥fE 20.0g/L, pH 7.0;
TEMB IR IR IR AL AR TEER 10 9/L, EAM 5.09/L, NaCl5.0g/L, 4HE 5.09/L, fEH 20.0
g/L, pH 7.0;
YR MR R 3736 CMC-Na10.0 g/L, EHME 5.0 /L, EBEEEE 0.5 9/L, ElEF 20.0 g/L, pH7.0;
SRR FREE: K 3g/L, EAMK 10g/L, NaCl5g/L, pH7.2.

22. MREERZE

2.2.1. EfnEMPERESE

ST /D RESEITIAG], RS B R, ARIBUK B FE R AT 3 g B354 300 mil KK 1)
=AY I E &K BORER, K =AIRUBCT IR, $d 0y 150 r/min 43z 30 min, il %15 220
R, B L ml ZHEEEBIN 9 ml (K KT MR, /55 10 IR BRI, MR SRR 3] 1072,
107, 107 MR (B1SPARES LB BEFRIERIE J5, # WUT VEREAT PAROA A 43 B, WD £ VIR P 1 14
0.1 ml FEATPARERAT, A A FIREE MRRRIRAT T LB AR, REANEBERAT AR, BT 37 CRIR
MR 48 h, MEBEVEINERKTE DL, PHEA R LSRR 2@ aifl.

2.2.2. EMBEMPEREIZEL

BRI D B ANk SEAE LB A B RIZR, Rt s, BT EREA TR, SEEKE
Ja, REHAHERE 8 FH MRS TR —MREY. HRIARE, HH K TS
aith, HAERGARFRI R,

2.2.3. EntEH REHKRITFE

¥ 3R 7y BSR4 B 2 RBR IS HE 1) 775 [ 101, FH S 8 T EURE AR VR 3 P BT KD « £ 2 2% P o e 4%
Btk b, B EARAE IR IRAR B 37°CREFR . I WS B VR JE LA 75 A7 1 325 B B R W 41 1 2 75 e %
B R AR R T, S0 B e B AR B, BRI E DB m RO &, RAF IR R R it — 2P
ME
2.2.4. BN REHEEE

P HRI SRR VR S Al 5, R A PSR HG &P R N 20 DNA, J@id PCR 4714 16S rDNA 751,
15 1) DNA JEHI A FE , IWEERE RS A5 . F MEGALL A4 ¥ 16S rRNA BE[A]
AR NCBI #5045 FE SRR 1025 7 5147 Lot o BRI MEGALL BB R G R B W
2.3. EREKEHK

231 EHREKRIERENLKL
3 ml itk LB B 7R = R R (10 ZTH) . 7E 121°C F B K 20 08 s, Bl 1%01)
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SHTEE A B 1 M) (ODgoo N 0.8) [11]. W MRTES V2 HIR FEVE Bl W AT 85 9%, #¢5L 25°C, 30°C, 35°C, 40T,
A5°CIREREE , pH A 7,220 r/min JR¥% 5577 24 h, INNZEETCH K, R 3 6%, OB E BTG 7 0.2~0.7
[12], #ll5E OD (600 nm)fH .

2.3.2. BHEKTRE pH KL

¥ 3 ml ik LB B R BME A E = SRR (10 = HH) . 1E 120°C N KB 20 708G, Hefh 1%0)
B LA B FE P ) (ODgoo 9 0.8) 0 BRRLE) 32 (1R FE 6 BBl N dE AT 85 9%, &7 pH 5 4.0, 5.0, 6.0, 7.0, 8.0,
9.0 FIBAIE, 7E&HEMBREAKIEESMET, 220 rimin #R3%8:9% 24 h, IOANSELRE K, Wk 3f%)E,
& OD (600 nm){H

2.3.3. BHEKRERENKL

SR UL R 720772 [13], Be B AR KRR IR, R B IS e b . REE . R AT R AR A ME— Tk
J5, HBIE RN 1.0%, A58 375 pH 2% R4 K pH, R T TS 1E 36 B 7 DL 1% R0 9K (ODeggo
N 0.8) M T iR RE TR Akl fER WM AE IR SFAF T, 220 r/min #lR %5595 24 h, IMASERETCHE K,
FikE 3 f%J5, MI5E OD (600 nm)fH.

2.34. BHREKRERFEHK

[F] R E A AR KR IR, A A B N NS R IR e . WA MR ME— AR, HEE S &
N 1.5%, WWTIEEFREE pH & ERERAEA K pH, K RTHE A I R DL 1%42 R FE (ODgoo 4 0.8)4%
PP AR FRIE A, ESFERBREEKIBEAMET, 220 r/min JR3% 5537 24 h, JINSELR K, Fikk3
f5f5, JE OD (600 nm)fH .

2.4, ¥imarE
I Ky SPSS 26.0 B HEAT 2 5 BB AT, T Microsoft Excel 2019 # R B HEAT 4347
3. HRENH

3.1 EfnABAMHREEKRNSESMHE

S FRRATE, AW AEE S A o B A ) 18 Rk Ak, I 1. B2 W, i e
LR YR PR R PR IR, TR B 2 Mo A IEWIE RRR, 0l fn 408 SN-1 (] 1), SN-2 (4 2).
WL SETT 0 SN-1 0 T3 by R AT 245 3K (14 Az W PELAR O T 18 Pk SN-2, TR BEK, FRffAE /IS . SN-2 X
T YR A WA a2 W PG B /DS, 7T DRy FR) B AR 0 v T 0 AT 4 3R AR B

Figure 1. Growth of SN-1 strain cultured on amylase and cellulase producing screening medium for 48 h

[ 1. SN-1 R # B (P4 REBIFIEIEFFE E155F 48 h (VEKIFR
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Figure 2. Growth of SN-1 strain cultured on amylase and cellulase producing screening medium for 48 h

[ 2. SN-2 EHRFE/ R B (P4 REBIFIEIE SR E L1557 48 h (VEKIFR

3.2. BIRMEE

82

44 HQ169121.1 Staphylococcus cohnii strain FUA2059
_|— KC502903.1 Staphylococcus sp. Y3
SN-1
78 AB697721.1 Staphylococcus nepalensis gene RY31-2

KT260357.1 Staphylococcus nepalensis strain RCB145

KT260612.1 Staphylococcus cohnii strain RCB400

85 I MN851077.1 Staphylococcus arlettae strain NR 037046.1

73I

MH210867.1 Staphylococcus cohnii strain Tr05T

e |

0.0010

Figure 3. Phylogenetic tree of SN-1 strain
3.SN-1 Bt ARG 4 BH

83 JQ917975.1 Paenibacillus sp. cmc12 16S
84 KT720088.1 Paenibacillus lactis strain PF4J 1-2

KU525317.1 Paenibacillus lactis strain OCC19
97
41 SN-2

MT107128.1 Paenibacillus lactis strain SJ1 16S
99
64 MGB837028.1 Pacnibacillus lactis strain TYOI 16S
98 MZ674207.1 Paenibacillus lactis strain HORG1

—— KX262856.1 Paenibacillus lactis strain Rhizo 23

MN315437.1 Paenibacillus sp. strain InS504
OL604447.1 Pacnibacillus lautus strain B682/17

0.01

Figure 4. Phylogenetic tree of SN-2 strain
[E 4. SN-2 Btk R G & B

K PR 2 A PREN 16S rDNA HLIK 5, 5 PCR =¥l 7, F2RA—iL, FH MEGALL A% E 1)
16S rRNA FE K 7 51 FI N NCBI B4 2 3R 15 15 25 e H1 04T Le Xt » BRI MEGALL B R 40 Kk A w4 (14
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3. K 4), 459 ER, WPk SN-1 5 MN581178.1 Staphylococcus arlettae strain EE107-P1(3) 57 —jtg,
RN 32, B e B R 34878 45 BR 18 (Staphylococcus  arlettae). Ak SN-2 5 KU525317.1 Paeni-
bacillus lactis strain OCC19 SR, M —7r3, #iE v FLIR 2F fllAT 1% (Paenibacillus lactis).

3.3. MHkEKEGMK
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Figure 5. Effect of different temperatures on the growth of tobacco strain SN-1
[E 5. TEIRE XM E#K SN-1 £ KIS/
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Figure 6. Effect of different temperatures on the growth of tobacco strain SN-2
6. NELRE XA B SN-2 £ KIS0

H SN-1. SN-2 BEHRIF AIFEA IR B 264 R R TR, IINERLRK, Wk 3 5, A6 E T
M5 ALK R (ODe), 45 E R, HE 5 A SN-1 WHRAE 30CHAKEXRR KA, Z/abEHEIRE
T, HAKEZHIFFE, £ 50CHAKERMK. mIK 6 i SN-2 FikFEERET &, AKETE,
ST AE KB M, W T EN, HAKZRHE, AKEZH . 25 ES, SN-1 MREA KR
fE2930°C. SN-2 [t KR E N 35C.

3.3.2. A[E pH MEAHEKAF M

¥ SN-1. SN-2 FHE /S BITEAIA pH 450F FRE 7R, IR /K, Wk 3 505, RS
& LB AR KB (ODggo), 45 R, HIE 7 A %0 SN-1 EFRAE pH N 6 I, B KE R, 7 pH N 5~8 I
HAERKEAMIT, U BRI BT A& B . BE] 8 I SN-2 BRFRTE pH A 6 B, ERKERE, H
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Figure 7. Effect of different pH on the growth of tobacco strain SN-1
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Figure 8. Effect of different pH on the growth of tobacco strain SN-2
[ 8. F[E pH XA E#E SN-2 EKAIF2 0T

3.3.3. FEEERXEHE KRN
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Figure 9. Effect of different carbon sources on the growth of tobacco strain SN-1
9. TEIREXTEITEK SN-1 £ KRS0
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Figure 10. Effect of different carbon sources on the growth of tobacco strain SN-2
[ 10. TREIGERTEE% SN-2 £ KM

PR SN-1. Bk SN-2 20 AE A RIS I 3 R 9%, ISR RCE/K, ke 3 fa, At
TGP E F T A4 K5 (ODggo), &R, HIIE 9 AT UL, BRIk SN-1 Bl B RERE, U & bE,
VEN . HIP 10 FTIL, TRPR SN-2 SOl BRIE R, HUCAHIERE, TR .

3.3.4. TEITIEMEHKE KA
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Figure 11. Effect of different nitrogen sources on the growth of tobacco strain SN-1
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Figure 12. Effect of different nitrogen sources on the growth of Nicotiana tabacum strain SN-2
[E 12. TREIZUEXTEITE SN-2 £ KA
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H SN-1. SN-2 BEMRAF AIFEA R BIREE FRdE PR TR, IMAFRELRIK, W 3 55, FIHESOLE
THI 5 FL g AR A K B (ODsgoo), 45 o, R 11 WL, BEFE SN-1 FoE ZIEAEE (R, HUCHEERH .
B 12 AT, BERR SN-2 SO BRI AR, UONEIR L,  EOZ AR TE ISR B 5 M IR B 5 37 Bk
A KB AT
4. g

S AR B e AE AN 22 A AR SR R, T (S I (R e R R R T R SRR B P
TRV I TR R T2 2 R e IR B (BT B R s, MR PR RS R A i 2 S BUL RS & B RUIK, &
BRI R LE AN B [14]. AT, CRIEFH I RE 08 B AR Ve M B0 75 = < S HAT R [15] L Al DEd 27 H AT
W[16]. ERZHFFHE[17155. F4eR MR MM R ) B2 R TYR 2 —, EAEH P2 R A e 22 1)
FARYIF, RSP 2T 4 2 5 B2 (18] [19] [20]. MM R eF i R & Eid mi, 2 S EUR TR i
AR AR EYR, XAV A B EUEE, 2o B ) e 21]. FR, g2
() 2T 24 ZRAE AR BT 72 A T A S 2 i O P R R A e, 0 o MR ) R o T [22]

R ER 22 1R BT 90 3 BH R S A= 0 mT DU 32 55 At I oK o TR I B A . EARBIE ST, 3RTR T IR
HAG PR AAGE R AT 4E R BE JTR R R SN-1. SN-2 43 51 AR 7R S 4541 4 2K B (Staphylococcus  arlettae) flFLFR
ZF A B (Paenibacillus lactis) . 7£5 704 5% K B 25 it Sl AR e AL I ke v, 0 2 AW T 4R
HIEKE[23]s AT E 24155 8 TS A i) FZR AR S . SF AT B R EIEE RN O
A FE[25], D% T4 2 BR A LR M o R R IE B D, 7R L b, AR A R A Bk R R
fa itk — DR P TE IR . B AR A RAIEEIR[26].

5. &

AWM QX-103 A 15 215 3 18 Fhp#k, L Al L AT S 2 PhRe g AT R LT 4L 2 A
FEfAUER B PR, JEam4 SN-1 55 SN-2, I TEAEAIE A E, XA B R 7 70 A BT R SERE
%] ER B (Staphylococcus arlettae) F1 7L R 2 f AT B (Paenibacillus lactis). 351X 2 Fh B Ak B RIS . B
£E pH. BRI S BRI A KSR AR AT 0L, TRt SN-1 R AR K 5% 449 30°C . pH A 6. B A
TERE. RBONBEE AN, SN-2 RIRAEK AN 35°C. pH M 6. BRIFENERE. RIABEAMK. Nit—
A B I At BT, 8 S B UK R o B R AE St MR e R T R e R S PR T T R B R R SR AT
A K T2

E&MHE
R AR A ) 1L R 6 24 ) 28 0 (KN294)
SE 3wk
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