BS54 202442 H 45398 414
- 64 - JOURNAL OF LIGHT INDUSTRY  Vol. 39 No. 1 Feb. 2024

SRR ST, e, 9. B 0 5SSO A = 1 9 SR (1], 6 T8
2024,39(1) :64-72.

ZHANG 7 C,CHAI Z S,XIN Y K, et al. Research progress on the application of microorganisms in the production
process of domestic cigar tobacco leaves[ J . Journal of Light Industry,2024,39(1) ;64-72.

DOI; 10. 12187,/2024. 01. 008

!

P AN B 1 e e o

il T
W 5E 2k Ji

FAEAR REM FARR G R R e R, ERE

LWl BT HEARAE FHERAAF O, T R 610101;
2. HEAYAY EXMEREAEAMT R LN/ WEAAVREREET LA LBLZE, TE M 450046

FE. st T Ametr AL AR = TR RAT R ® A IRd) KBS IR 6 8 R ALK A @ s 69
FRPRRATER ) A TR REDEF IS ARGERAEY IR AEDF AL L PRERREDS
rH R A TR T B A KWL E RS TiBkmE RIART BB RR, A ZN AR GALIR
BA RS, AN REETHBT RO AR PREZAFA 2T HBRE AR AEDIRH KRBT
AFFR@RIES Fo B, TR RSP RAD TR F T RIS 25 B A VR AuH o
MRBFRE D, T AR K BT AR P AR B G AR T S AR RO ARG R e T B E R e S R, TREE
IRt XA E R ALK SRR EN AR D T5 L SR DRI HOERIEL SR Z KRBT, Rk
TAEE F Bt R AR AR R RN BT T B RRNTRL, AR AF T kIR BRI, A
Bt —F B AN E R P F R RA A S ARG AER RGBT FEF SR, R Y e F A e R
FHag AR,

KR T AR A KW\ AT IR R BE

FESES . TS444 XEARIZES. A XEHS:2096-1553(2024)01-0064-09

R AR JA i it | WZRVRAR IR 2k ARIRET

0 55

MRAE T = S FAEY 2 —, HA A T
BRI AR BRI RTS | DRI, JA 57 M AR 3
RAT P I 2R EZ M 6O, W 25 R IBAE
BRI TTER L T A R R A G I 22
SRR, HR IR A 1 Jm B OB B A il ok

VREPIE Y MDA, IR A A 2 RS
Rl AN RN 32 BE AN T, T R SR
FPERIE N, WAL w4 D F 57X, T
AR g AR S T [ = OB PP i i T
FiC 7 i o L e (R S G A 52 S
& BARSE R IR T AE— LA | Ui URAAIE

%5 H 89 :2023-08-07 ;18 [E B #7:2023-12-26; HH iR H #8 :2024-02- 15
EETAR . FEBE LN EXRAHORE (110202101062(XT-11) ) ; w1 48 Tk A TR Fr4E 8] AHHCT %) 57 B (2024510000340021)
EEBN . FAEAR(1994—) , B, 2B AP REA Wl PR T L AR TEA LG, 2 E2HRTOATHBEIZ S IR,

E-mail :2533824150@ qq. com

BEEE.F4£7(193—), 3, LEEFELA W) PHEILARFTAEN]HFAR, B, TEMTH @A BENLF,

E-mail :360188228@ qq. com



FAEAR, % Mk A B T e 0 et OB A R AR o e R P R R - 65

IR S N O g  D T o N N /e X5
IR M A ORAIE Tl Al %o 25 550 SRRk 2235 4K 1 7
KU TR IS S AT AE T A A A A
b O 7 S g A P A A 7 BT B
W AR BTN B ECH T R AR S i
TR P B R R R BRSO R S i
Al BT B AR | i e 24 BT ) B B
PEFIT

PRI , AR SCRLX 5 Al G A 0 ) R R
FET A AR A el A e v %) i I S A T 25
W DU A A W AT 1 7 5 55 0 o DRk A 7 ik
PR BRI P 2 T ok 6 ] 7 5 0 A P B o Joi
PRULHIE 5%
1 HidA Y 2250

TR P 3 AL G AR PR A W B
TAE YN AL T A 5 0 AR A 7 v Y o A
o MRBRE YA TEAR R 5 13 b & B f S
ey, SHYR R EEKRD ) SR E X
TR TR 9 25 0 AR R AR B A 0 2E W B VR R AT 0T
98, KIRIR IR Y 2 R AR B E T R
[RATF I & ( Chujaibacter ) [ AHXF 3= B2 2 350 1Y ¢ B
PR e e 4 7 it P i = 5% s LI, X
TIERAR B+ 8 B AT ORI A ALIE R
AT AU 25 50 MR AR B L TR AR 7 ZEL A, BRI o 2
FEME R Hie T DA B R A A AR = Bt 8 ity
B JE R NP A B AR R B, PR AT LA
I I AR B G MR R AR I F AR AR
BRI E

BRI W e 98 ELHE R PR R 2R TR L
AW L Xing S5 BRSE & B, 2 0E 0 B 4
AR T S IEAF W T TRE R IR ], Lim-
nobacter % /K W7 38 [CJ& (Ralstonia ) \ A TR 1Y W AT
T & VS I 5 5 & ( Brevundimonas ) S PG40 B
Ja& | e L X5t A PR A A Y o AR
— M55 (HAS [ b DXOFIAN [ 00 5 5 o =5 06 A
MEBRANPEHEVR B ZHEPE 25 RO K, B 20 B R 7 A8
252 m 5 ARk 00 A K R B MPUREE . A BE
52 F AR A B B L 4 ) SR G

W LE A & (Sampaiozyma) KAEJ&E ( Cladosporium) )&
f )& ( Cercospora) | 2145 J& ( Russula ) | £ A% 761 )&
(Alternaria ) . # f0 %5 J& ( Mortiere lla) R E )8
( Pseudocercospora ) . ¥ %€ I J& ( Archaeorhizomyces ) |
LR ( Gibberella) T )& ( Periconia) , LR H
I AFTERES R I 20 ARl ) el ) 46
T EB |, 1 B AR S A o B B, BFSEOT
A R A T B s L TR, %o D820 5 i AR R T R AT
EmE,

HELH) PR A T e — T A BREAR ) P 3 A 0 0 il
Yy, SHEIE AL C R WY R A K R H
AHETEERW MR KB, TE A B AR |
25 MR Z RN AETE  HAEAS [R5 b JAy
—EMZES . TGS RS kAR N AR T
Hh i AT A B N R A TR R AR R TR R (Rhi-
zobium) KT 1 J& ( Agrobacterium) .} ¥T 7 J& ( En-
terobacter ) FN4H 2 BEFT 18 J& ( Sphingomonas ) , 1 4%
FRENIR I A sl A vp o] DA BH 2 5 5 A 2
A% N REE Y i, BRI S i 7 U8
St BRI IR P WA B B B ek, Rk S
PR A T AR B A PRBE SRR T L e A
PUTE N A T IR 8t 1% 2 PR R D A R X i
FE HA T AAE T, BEH 25 A0 h i B UF AR T 1
A BB WRERS 2 g AR R A B AR
RUCEFRRIRE S LA, R BE S (R A ) A K
PRI AR S 5 A b A R 3E R RE T

AT A 2R i B b B AR
HP AR BRIAE 4 5 B ) RE A% el R AL -3 4%
Fy B R R A S AR R A KR
I BB A4 1 S50 T 4 I i/ 25 0 AR o R
R S BURBIEE T, (T AR TR OME ARSI AR
FREBR HARK A 7r 5218, H FT R P AR T 5 R B
RIS FOA REARFSEAR ST K I P A T A A
FAML , FE— 2500 B RN AT 4 AR BT T
B A e AR DA TR 5 5 A SOk A BT

2 BAEMIAE T OAR A  ad RE
HY L
FEICHE 7 o | 7 S S 5 A A



- 66 -

BaSdE 202442 H %5395 %51 W

R o, S Rl P AT AR 2, M rh it A 24 5% 7
S PR AR T B PR, AR ARG
O TN B T W e iy A S A T TR
AT ECER A . A BRI R MR ) R
P o TR O T A 7 R R4 (B A 24 RE S
R T S R A A, R RE S Bl
R 4Ol A7

2.1 HEWER

Tl Uy AR — b sl A= W s ) A 1 SR
TP BITR A i ity , 20 AAE 7™ A e R AR ARORT
- WHARERNC . A PR i 935 A= P i
A= filviz Sl AH 1 ok 1001 7 (AR 1 B R A A
5 LA IR] s 0 -3 s AE A IE D A5 LR
A= WIRE A 3 A P A 45 X B B 0 A A R I 4
T2 A R RE RS B o A I B R B TR RE ,
TR R AR RE B A TR — e
WARPRER AN, BATRE 17 1 Hh ) e 25 ORI e Ak
LSRR RE ) E R e LI T CEEY)
st SO TSRS 2RI T R S 3
TR BRAE 4 1 ( Plant Growth Promoting Rhizobacte-
ria, PGPR) 32 BL30 1 1 1l + 58 vp o 5 A ) A AL
5B R S SRR I B RE 2, #E 55 ik AR AR g
Ferfiti F PGPR, REA R = 5 it M BR O 1, ik
T 2 25 50 A I P R T R R
TR S T A OGS R, i v A DL it
JH - R AR P 200 T R I T A 5 S0 B 4 5 0
AR FH - 98 B TR 7 A S0 A A - S5 AR T A P 2R
355, DT 9 20 PR ECRRT 5 S Y 3, e R 5 il A e
AR,

WRIEC A EIERHE R B 2RAEY) I
Nz, BE W R GE AR B, A A R
Xf TR R IR BE R B AT — € R, REAE HE I HE A
FWOBCRF, R AR KB 7 5, Bt e A e
A= D RERE IO 08 5 A 7 A A8 fie it AR KR
B BRI, G E R Rk
HE IR TR AE =5 5 1 - oA o 68
I FHEABAIWEY LR G, T & 38 T 5 A
AR 57 A PR AR A i v G 7 R I
2.2 MEMKREA

A= A 2 R T A B R 5T i — 2

HAT ¢ R B o VA 1 550, BG4 B A= o4
AR BUERE S H R, XU R Y B
PR LS T Wk, — 2o E YR 25 2 &R
Ak, IF TF 50 7 5o W H b A, T R
( Ningnanmyecin ) J&— ORI T /- W il 2 i v 5 722
T B Bk ( Streptomycesnourseivar xichangensis ) H 4% 5
P A P )R R A R A R L B
TRACRI S TR B R R U vh A AE B A
SR TR G T R ) B, T T R — M R )
R BT 0 R R B A T L ek
T AMO6( Streptomyces globispotus AM6) A5 HT
TR A R R R 3 B A A B VA AR 9
54 AT R ( Bacillus thuringiensis ) BEr=4E a By .
o R, XUFERAABEBEEMN R E S
ShEEEETS Y A RIE T I AR L R £ £
95 7% ( Nuclear Polyhedrosis Viruses ) B ¥ 4 B A
WRAEE R PR UEY R AT &z N T
WAL R U1 T S S A DR X

BEE A I AR W T B A B R A, R £
A=) K AR B G Tl bR 3 © 2 R R
GRS . RAWTFEA R AR P Ah 2 R O 75
R AR | T K 5 22 5100 55 i 0 L A 2R
Wy B i3 A A 24 3 Bl H RS A 7= F g T T
Il A~ A 24 AT, (5 HL 3 7 3 BE I B £ L
ARSI R R

3 SR S R ] e

N BERRGEAE B AR ZEAF R S U B A — R B
5 A b7 L) o BV A B A X e i D ] e
T, XA EEFRAE TR KR S ] R
[l R PR R B i 2 2 B I R B, R B
NI AEA A3 A W5 3 e X U A st o S
[FI) 4 0 TR AT 0 B I A AN [ Bt ok B 383 ) 3= 22 40
PR SHEA T AN, 40 5 e A e A e T R
AT EL i A AR 1 A AT S T R o o s
PP RV E AL AR DG HGE . S5 A
AR P ) o e A R R € A A AL, AT A
AR - R ) A R R R O S R AT RE S A
WAL ARl 35 1, ol 2 0y 3 BE O A0 W A ) I



FAEAR, % Mk A B T e 0 et OB A R AR o e R P R R <67 -

fili i ( Tobacco-Specific Nitrosamines, TSNAs) [ FH 2
TEOLHE R, 55 i B A AR TSNAs 5
(T 150, 2 70 At R st o A fe B 7= 2 AR RS i >
AL F 5 A5 5 2 B, DAl R e O s o ) P9 2 4
B AT ARG H P A9 TSNAs i, RS A9 mT g
FE A AR B o A e A 4 2 OC B AR B2
ATy S5 S AR DA SRR S

3t P B e R A A B R R AT
RESE A%, (H B FTAT 2T 7t A e et o ook A2 v A A
FAPLEI S8 AR e, PR I e DR E iyt il o e 7
JEE B OL T SRR W VR AL , 0 i £ 4
P RO Tt AR i T2 e A o B A A
WAER

4 WUEIAE T N A R

AR ) S R Ak R L Mo o A ) S, Oy
B DR Z 0 MA PH EL AT G 0 it R R P | 5 B2
oL B R AL ], R WS Y AR (R
AR BT T B AROR EINET 1, IR S R 1A
s Jo A B A | 33K A A T A Ml AR I A T 1 i
W MAEMTES A E P 25 T 2 A4
TSI R e AR R . T
e BEAA T R AR UG 1 5 /5105 A 7 2 F 5T
BV B R A I, R A R A e W AR v
AR BRI BB, Tl 00 B0 Bl R A it T M Ok I
R Z AR DI G2
4.1 TEREVEETWL

i, R 222575 & 20 35 500 i & et 78 rp i
YIRS T T RGBS Hoh R
AR YIRE v DLER 1, (3R 1 w1 B & I 1 it
7, S MR AR, RIS S S 2 A4k, DY
4 TR J& A 78 BR A& ( Staphylococeus ) FIZFEHLFT 0 &
(Bacillus) , 5.1 )& A M 8 H & (Aspergillus ) , AR ™
AN Fof a0 AR I G W R i S A AR A
FeFt,
4.2 WMEMNRIER

W A= R A o s N 30 5 A v, 2%
Xof A A Wit B0 AR AR A= W A o B g A 7
SR AT A A LR fEETE

THERE T - 14 TR v S NS ) A4 B BT, A
FIT 5 KBS 0~28 d I AN TR T 7% 2 R0 SOk %
7~28 d W ELRFEVR Z AR XA TE 128 AR S N
R, B BB A8 52 20 TR R 7% A TR S B | LRI 10722
AR L AR S I 2ok v Ak 2 o) AR kAR
RIS T ) S0 [ B R LA AR ot % (Aspergillus )
AN 28, 4 ot B S 950 T R )R X R 4 1
TERE ARG FE LATR 3 A AT 1845 55 il A i 1) 22
T

e W AR b s I W BB 442 s 5 At - 7Y
AR DB ) J5 A4 25 750 A o v O 3 £
RT3 i 0 o 8 & i R v AT DA Rk
2 IS 25 00 A Y S O A v S et
PRSI S ) S AR IR 2, |3 2 Wl
TR o 08 5 1 B 68 e AR 4 o8 I 0 v v i by L2
P ET 4 2R S5 R T B % i, SEBLR TR UK
I3 i BB B RCR
4.3 WEYHE

B 0 5 T I i T ek AR el DL Y T 3
B SAE T G A B 3k 2 R BUm T 21 8L 25 44
BN, 7 A 5 05 LR, 52 0 5 5k K o T U
DRI B3 18 R R R AR I 22 55 PR B 4 TR -
Rk A R VR . A= B e 2 2 i B w AR AT
FERYHA AL, H 32 R R ) i A W s A ™ )
MHNERICE T, LI A il 258, 2R AT
BB ( Bacillus ) 7] LUAT 2080 1 25 16 19 A4 K3
BT R AT e g D I R S K R
IR W 0 0 S TR T & ( Talaromyces ) | i 55 J
( Scopulariopsis ) F1 i1 25 J& ( Aspergillus ) , f L i 1% 75
PR S ZE AT B ( Bacillus subtilis ) FNH EE 2F FRLFF
( Bacillus halotolerans) WiF i 2548 5 5T & kK , H B
AR . RS TR SE I AL R E B
HH 43 B 4l A0 A5 2177 9 75 8 ( Penicillium chrysoge-
num) R Z W% (Aspergillus sydowii) .z~ B A% ( Tri-
choderma yunnanense) HERTEARTE ( Talaromyces fu-
niculosus ) FI12& 55 (Aspergillus niger)5 Fhai 1 , 34
BT AT ZE AT B DY -9 BAE K (10° CFU/mL)
Xof S5t AR 4 By B RO A

RS E I REvE S5 B i 2 AL, R



.68 - BS54 202442 H 4539 % 551 4
k1 EiBEet R BRI EMAYEER
Table 1 Main microbial communities during the fermentation process of cigar leaves
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Table 2 Microorganisms added during cigar leaves fermentation and their effects
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Research progress on the application of microorganisms in the

production process of domestic cigar tobacco leaves

ZHANG Zhengcheng' , CHAI Zhishun',XIN Yongkang” , XING Lei',
LIU Lulu',CAI Wen',SHI Xiangdong®, LI Dongliang'
1. Cigar Technology Innovation Center ,China Tobacco Sichuan Industrial Co.,Ltd.,Chengdu 610101, China;
2. National Tobacco Cultivation Physiology and Biochemistry Research Base/Key Laboratory of Tobacco

Cultivation in the Tobacco Industry ,Henan Agricultural University , Zhengzhou 450046 , China

Abstract ; This paper summarizes the research status and main problems in the types of cigar microorganisms and
their application in field production, air-drying, fermentation and other links of domestic cigar tobacco leaves. It is
believed that the microbial community of cigars could be divided into rhizosphere microorganisms, foliar microor-
ganisms, and endophytic bacteria. The rhizosphere and leaf microorganisms of cigars could promote the growth and
development of cigar plants, reduce plant diseases, and improve the sensory quality of tobacco leaves. However,
there was a lack of research on beneficial endophytic bacteria. Microbial fertilizers and pesticides played an impor-
tant role in the field growth of cigar tobacco leaves, but microbial fertilizers and pesticides for cigar tobacco plants
had not been widely promoted and applied. During the process of cigar tobacco air-drying, there were abundant
microbial resources and complex metabolic functions, but there was relatively little research on the mechanism of
microbial action. During the fermentation process of cigar tobacco leaves, the microbial community structure gradu-
ally diversified. The addition of medium microorganisms could improve the quality of tobacco leaves and prevent
the occurrence of mold. However, most studies focus on the screening of medium microorganisms, and there was
still a lack of in-depth research on the mechanism of microbial improvement and aroma enhancement. In the future,
in-depth research could be carried out on the screening and utilization of endophytes in cigar tobacco leaves, micro-
bial changes in the air-drying process, and in-depth data mining by using omics technology, in order to further
improve the beneficial role of microorganisms in the production process of domestic cigar tobacco raw materials,
improve the production and the quality of tobacco leaves, and further reduce the dependence on imported cigar
tobacco raw materials.

Key words : cigar tobacco leaves ; microorganism;field production ; air-drying ; fermentation
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