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RESEARCH PROGRESS ON THE ROLE OF EXOGENOUS ADDITIVES IN THE
FERMENTATION OF CIGAR TOBACCO LEAVES

Abstract: Cigars are a pure natural tobacco product, with an increasing market share in the Chinese
economy. At present, compared with high-quality cigars from abroad, there is still significant room for
improvement in the raw materials of Chinese cigars. High quality cigar tobacco leaves need to go through
multiple steps such as cultivation, preparation, fermentation, aging, rolling, and maintenance. Among them,
fermentation is the main link that affects the improvement of cigar tobacco quality. Therefore, improving
fermentation quality and efficiency has increasingly become a focus of research in the field of cigar tobacco.
Multiple studies have shown that adding exogenous additives plays an important role in promoting the
fermentation of cigar tobacco leaves, which can effectively improve the quality and usability of cigar tobacco
leaves. This article reviews the research progress on the effects of adding different types of exogenous
additives on cigar fermentation, and looks forward to the research direction and importance of exogenous
additives.

Key words: cigars, fermentation, exogenous additives, effects, tobacco quality.

1. Introduction

With the development of the world economy and the integration of culture, the Chinese cigar
market is showing a significant trend of activity. Cigars are pure natural tobacco products, and
compared to other tobacco products such as cigarettes, the raw materials of cigars largely determine
the characteristics of cigar products [1]. High quality cigar leaves are the basis for producing high-
guality cigars. However, high-quality cigar raw materials are mostly produced in countries such as
the Dominican Republic, Cuba, and Nicaragua. Relatively speaking, the shortage of domestic cigar
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raw materials has become one of the main reasons restricting the development of Chinese cigars.
The production of cigars mainly includes multiple processes such as cultivation, air drying,
fermentation, rolling, and maintenance. During the fermentation stage, the physical and chemical
properties of cigar leaves will undergo significant changes. Fermentation is a natural continuation
process of cigar tobacco leaves after cultivation and preparation in the field. Once fermented, the
color of cigar tobacco leaves deepens, the green impurities decrease, the aroma is revealed, the
taste is gentle, the irritation is reduced, and the ability to resist mold infections is enhanced [2]. The
fermentation process is a key manufacturing process that determines the quality of cigar products.
Research has shown that fermentation has a certain impact on the appearance quality, physical
properties, chemical composition, and smoking quality of cigar tobacco leaves.

Tobacco fermentation can be divided into primary fermentation and secondary fermentation.
The primary fermentation mainly promotes the rapid transformation of intrinsic components in
tobacco, while the secondary fermentation mainly compensates for the shortcomings in the initial
fermentation, making the chemical composition of tobacco more refined, and improving the quality
of tobacco. Previous studies have shown that adding microbial agents, enzyme preparations, or
other fermentation media during the fermentation process of cigar tobacco can improve the quality
of tobacco leaves and enhance their industrial availability.

2. Mechanism of Cigar Leaf Fermentation

At present, there are three hypotheses about the fermentation mechanism of tobacco:

(1) Oxidation: first proposed in 1867 by Nessler and Schlepg from Russia, who both believe that
the inorganic catalysts (iron, magnesium) contained in tobacco are the main reasons for promoting
tobacco fermentation [3]. This process roughly involves a catalytic reaction between oxygen in the
air and the aforementioned elements, resulting in a chemical reaction. As a result, the moisture
content of the tobacco leaves after modulation is low, the color of the tobacco leaves turns yellow,
most cells lose activity, most enzymes are inactive, and the remaining enzymes have little effect on
aging and fermentation.

(2) Enzymatic catalysis: This effect is mainly caused by enzymes such as oxidase, catalase,
and peroxidase. Studies have shown that the biochemical process during fermentation is related to
the enzymes present in tobacco leaves. There are many enzymes in the cells of tobacco leaves, and
their effects are the main factors affecting tobacco fermentation. Enzymatic action is the fundamental
driving force for accelerating tobacco fermentation, and the combined action of multiple enzymes
forms tobacco fermentation [4].

(3) Microbial action: Xiao Shileputa believes that the activity of microorganisms that take effect
at the beginning of fermentation causes fermentation, and the action of inorganic catalysts only
begins and occurs in the later stages of fermentation. Reid who conducted cigar fermentation for the
first time, found that microbial activity is particularly active during the fermentation process, and the
process of microbial activity is closely related to the fermentation process and fermentation quality.
Numerous studies have shown that Bacillus and Clostridium are the dominant bacteria in tobacco
fermentation.

3. External auxiliary materials

3.1 Overview of auxiliary materials

Exogenous excipients are artificially added excipients that have a beneficial effect on tobacco
fermentation. These excipients are diverse, some of which are anti-corrosion and moisture-proof,
including lubricants, flame retardants, mold inhibitors, etc; There are also plant materials, including
plant additives, tea extracts and rice paste water, as well as chemical additives such as essence,
spices and nanomaterials. It is mostly an economical and environmentally friendly material, so it is
widely used in fermentation.

3.2 The role of exogenous excipients in cigar fermentation

Research has shown that using natural plant additives can not only effectively reduce the
content of harmful components such as nicotine in tobacco leaves, but also make the aroma of
tobacco leaves richer, the taste more mellow and delicate, and improve the quality and usability of
tobacco leaves [5]. Liu Shaohua et al. added some plants with medicinal value, such as perilla,
astragalus, honeysuckle, sea cucumber, saffron, wormwood leaves, siraitia grosvenorii, cloves and
cinnamon leaves, into tobacco fermentation as tobacco flavor. The results showed that these plant
additives had effects on improving the quality and flavor of tobacco [6]. Li Dan [7] added apple, plum,
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maple leaf, jasmine and tobacco extracts as well as chicory and sour horn extracts into essence to
tobacco fermentation to improve the quality and flavor of tobacco [8]. Zhang Bingfeng et al. found
that when tobacco leaves were fermented with different degrees of fried rice paste water, the total
sugar, reducing sugar, and starch content in the leaves significantly increased after fermentation,
while the nicotine content slowly decreased. The total amount of aroma components significantly
increased, and the overall sensory quality improved [9]. Li Shilin found that rice paste juice has a
very significant inhibitory effect on aerobic and anaerobic bacteria in tobacco leaves during
fermentation. The more rice paste juice is used, the more obvious the inhibitory effect [10]. Xu Shijie
added chrysanthemum, water, green tea extracts, and rice wine to tobacco fermentation, resulting
in an increase in total sugar content, a decrease in nicotine and alkaloid content, an improvement in
tobacco combustion, and an increase in neutral aroma compounds, which is beneficial for improving
tobacco aroma [11]. Yin Quanyu et al. accelerated the degradation and transformation of internal
substances, increased the content of reducing sugars, enhanced the sweetness of smoke, reduced
irritation, and improved the quality of tobacco leaves through the fermentation of polyethylene
pyrrolidone excipients. Adding six acidic substances for fermentation resulted in an increase in the
content of volatile and semi volatile aroma components and a decrease in nicotine content after
fermentation [12]. Therefore, exogenous excipients play an important role in coordinating chemical
composition, improving aroma quality, reducing irritation, and improving taste.

4. Exogenous enzymes

4.1 Introduction to Exogenous Enzymes

Enzymes are catalysts of the same type of substance, mainly catalyzing the same type of
reaction, with substrate specificity, high catalytic reaction efficiency, and mild reaction conditions.
Therefore, in recent years, adding biological enzymes to improve the intrinsic chemical composition
of tobacco leaves has been a hot topic in the tobacco industry. Enzymes are involved in the
degradation of many substances in tobacco during the modulation and alcoholization process. The
content of various endogenous conversion enzymes and other enzymes in tobacco is relatively low,
So it is necessary to add exogenous enzymes in tobacco fermentation to improve the quality and
flavor formation of tobacco.

4.2 The role of exogenous enzymes in cigar fermentation

During the fermentation process of cigar tobacco, it is necessary to convert a large amount of
macromolecular substances in the tobacco into small molecule substances, which requires the
participation of a large number of enzymes. Some of these small molecule substances are
precursors of aroma substances, with different types and contents, which can reduce the impurities
of the tobacco itself and give it unique aroma characteristics. After modulation, the enzyme content
of the tobacco itself is reduced, so adding exogenous enzymes is necessary.Research has found
that enzymes play an important role in the fermentation process of tobacco leaves. Enzymes can
catalyze the decomposition or synthesis of certain substances in tobacco leaves, thereby improving
the coordination of tobacco chemical components and improving the smoking quality of tobacco
leaves. The experimental results of Pu Yuanzhu et al. showed that the protein content of tobacco
leaves treated with different types of proteases was reduced to varying degrees. At the same time,
the aroma quality of tobacco leaves was improved, the taste was more mellow, and the irritation to
the oral cavity was also reduced [13]. The research results of Shi Zhifa and others show that using
a- The sensory and suction quality of B3F leaves treated with amylase, glycosylase, and protease
were improved. Li Jigang et al. found that the content of module starch and protein in tobacco leaves
significantly decreased after being treated with a composite enzyme composed of amylase,
saccharifying enzyme, and flavor protease in a certain proportion, resulting in an increase in aroma
quality and a significant improvement in smoking quality. Zheng Linlin et al. added four enzyme
preparations of different concentrations of phytase, cellulase, pectinase, and neutral protease to
tobacco leaves for secondary fermentation experiments, which can improve the coordination of
chemical components and sensory quality of tobacco leaves. Ruan Xiangwen et al. found that using
cellulase and protease treatment can shorten the fermentation cycle of tobacco leaves, increase the
total sugar content of tobacco leaves, and significantly increase the aroma. Xia Bingle found that the
total nitrogen and nicotine content of tobacco leaves treated with composite enzyme preparations
decreased, the total amount of aroma substances increased, and the sensory quality significantly
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improved. Adding exogenous enzymes can significantly improve the aroma and flavor of tobacco
leaves, enhance their combustibility, and harmonize the content and ratio of 3 chemical
components.Therefore, enzymatic preparations play an important role in balancing chemical
components, improving aroma quality, and reducing impurities in tobacco fermentation.

5. Microbial diversity

There are many types and huge quantities of microorganisms in tobacco leaves, and research
on tobacco leaf microorganisms is becoming increasingly extensive and in-depth both domestically
and internationally. The types and methods of identifying microorganisms vary. Research has found
that each gram of tobacco contains approximately 50-80000 microorganisms, which can be divided
into four categories: bacteria, fungi, actinomycetes, and yeast. Among them, the number of bacteria
is the highest, with Bacillus being the most abundant and yeast being the least abundant.

According to Table 1, the microorganisms in tobacco leaves include 14 types of bacteria, 10
types of molds, 4 types of actinomycetes, and 2 types of yeast. After research and identification by
domestic and foreign scholars on tobacco leaf microorganisms, the common result is that the number
and type of bacteria have an absolute advantage in tobacco leaf species. Due to differences in
geographical location and environment, the quantity of various microorganisms varies among
different varieties of tobacco from different regions.

Table 1 — Statistical table of microbial species of tobacco

Bacteria Mould Actinomyce Yeast
Bacillus Asperillus Streptomyces Saccharomyces
Clostridium Pencillium Micromonospora pichia pastoris
Sporolactobacillus Mucor Kineosporia -
Xanthomonas Rhizopus Micrococcaceae -
Micrococcus Cephalosporium - -
Corynebacterium Syzygites - -
Erwinia Coremium - -
Sporosarcina Fusarium sp. - -
Paenibacillus sp. Tichoderma - -

Enterobacter sp. - - -
Citrobacter sp. - - -
Pantoea sp. - - -
Pseudomonas - - -
Lactobacillus -- - -

Therefore, the reasons for the differences in the results of microbial identification of various
tobacco leaves by domestic and foreign scholars using various methods can be roughly attributed
to differences in variety, place of origin, climate environment, identification methods, fermentation
time, and conditions.

5.2 The role of microorganisms in tobacco fermentation

5.2.1 Accelerate the fermentation process of tobacco leaves

After the tobacco leaves are modulated, the next step is fermentation, which can be divided into
agricultural fermentation and industrial fermentation. Adding exogenous substances is generally
used in agricultural fermentation. Cigars are divided into primary fermentation and secondary
fermentation, with the first fermentation lasting more than 60 days and the second fermentation
lasting around 30 days. Studies have shown that applying beneficial microorganisms on the surface
of tobacco leaves can significantly shorten the fermentation and aging time of tobacco leaves. In the
mid-19th century, Koller first attempted to add yeast to the fermentation of cigar tobacco leaves and
found that yeast can greatly shorten the fermentation time of cigar tobacco and improve its taste
performance. Subsequently, Xie pointed out that adding Bacillus subitilis to the fermentation process
of tobacco can shorten the artificial fermentation time to 8 days. Later, some scholars found that the
guality of tobacco leaves fermented by microorganisms for 8 days and then aged for 90 days was
very close to that of natural fermentation for 20 days and then aged for 730 d-1095 days. Therefore,
the application and development of microbial fermentation and aging of tobacco leaves can shorten
inventory time, thereby reducing fermentation and aging costs, and has enormous economic
potential.
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5.2.2 Improving the quality of tobacco leaves

5.2.2.1 Regulating the content of chemical components in tobacco leaves

The main chemical components in tobacco are carbon and nitrogen, with nicotine being the most
inorganic nitrogen. Studies have shown that:Chen et al. screened a pseudomonas strain Nic22 that
can effectively degrade nicotine from tobacco leaves and tobacco growing soil. The strain can reduce
approximately 73.1% of nicotine under pH 6.5 and temperature range of 30-34°C; Ruan et al. isolated
a strain of Pseudomonas HF-1 from soil contaminated with tobacco waste, which can degrade 99.6%
of nicotine in the culture medium after 25 hours of cultivation under optimal conditions; utilized the
isolated Pseudomonas aeruginosa ZUTSKD to degrade 97% of nicotine in the culture medium within
12 hours under certain conditions. In domestic research, Li Jue et al. screened a strain of
Agrobacterium tumefaciens or Actinobacterium tumefaciens that can use nicotine as the sole carbon
source from tobacco growing soil in Zhangjiajie. After 48 hours of cultivation in a nicotine containing
medium, the strain can degrade about 71% of nicotine; Wu Liangwei further screened the strain EA-
17 with the strongest nicotine reducing ability from 81 strains of nicotine degrading microorganisms,
with a nicotine reducing rate of over 80%. Numerous studies by scholars have shown that Bacillus
subtilis strain 111140, rhizobia strain 5-28, Bacillus thuringiensis strain GZUIFR-YC02, maltophilic
oligotrophic bacteria, and Bacillus parahaemolyticus all have extremely strong ability to reduce
nicotine. Simply inoculating these microorganisms before tobacco fermentation can increase the
organic acid content in tobacco leaves and significantly reduce nicotine content, laying a good
foundation for nicotine reduction.From the perspective of carbon sources, studies have shown that
the use of microbial agents can promote starch degradation, increase sugar content in tobacco
leaves, and thus improve tobacco quality. Within the same aging time, the better the quality of
tobacco, the greater the number and variety of leaf microorganisms.

5.2.2.2 Reducing TSNA content in tobacco leaves

Tobacco specific nitrosamines (TSNA) are a harmful substance unique to tobacco. The use of
microorganisms to reduce the content of TSNA in tobacco leaves and smoke and improve the safety
of tobacco products is an emerging research hotspot. The microorganisms that have been studied
for the degradation of nicotine are mainly bacteria [33]. The use of efficient denitrifying bacteria can
reduce nitrate to nitrite, further reducing it to gas, thereby achieving the goal of reducing TSNA
content. Spraying the fermentation broth of the foul- smelling Pseudomonas T1-2 and T2-2 directly
onto the surface of the upper tobacco leaves, the nitrate degradation rate was highest after 14 days
of aging at 28°C and 45% relative humidity, reaching 2.25% and 8.05%, respectively. The nitrite
reduction rate was highest after 21 days of aging, reaching 19.90% and 20.99%, respectively [34].

5.2.2.3 Increase the content of aroma compounds in tobacco leaves

The aroma substances and types of tobacco are the most important indicators for evaluating the
sensory quality of tobacco products during smoking, and they are also one of the most important
factors that consumers value. Therefore, increasing the content of aroma compounds in tobacco
leaves is particularly important.In 1953, Tamayo et al. first conducted an experiment on microbial
inoculation to enhance the aroma of tobacco. The study confirmed that Bacillus and Streptococcus
can improve the aroma of tobacco. Since then, many tobacco aroma producing microorganisms
have been reported. For example, it has been proven that microorganisms belonging to the pan
bacterial genus can degrade carotenoids to produce important aroma compounds in tobacco, and
only some actinomycetes have the ability to catalyze the production of vanillin from ferulic acid. For
tobacco leaves, after inoculation with Klebsiella pneumoniae, Bacillus thuringiensis strain V16, or
Bacillus thermophilus on their leaves, sensory evaluation shows that the tobacco leaves quickly
produce a pleasant aroma; Through the analysis of the chemical components of tobacco leaves, it
was found that the content of aromatic components such as aldehydes, ketones, phenols, alcohols,
acids, and heterocycles in tobacco leaves has increased to varying degrees. In addition, the overall
aroma quality of reconstituted tobacco leaves by papermaking method was significantly improved
by coating them with microbial fermentation enhancing concentrate, and then adding aroma
evaluation by rolling and smoking. In summary, it is feasible and extremely important to add
microorganisms to enhance the aroma of tobacco leaves.
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5.3 Inhibition of tobacco leaf mold

Due to the long fermentation and aging time of tobacco leaves, a slight negligence can lead to
tobacco leaf mold, and the annual losses caused by mold are enormous. Researchers isolated and
screened five dominant microorganisms (M1, M2, M3, M4, M5) from tobacco, and found that they all
had varying degrees of inhibitory effects on the growth and reproduction of mold on the culture
medium, tobacco cut, and tobacco leaf surface. Among them, the M1 strain had the most significant
inhibitory effect on mold growth. Han Jinfeng isolated and identified the microorganisms on the
surface of tobacco leaves during artificial fermentation, and compared the dynamic changes of
microorganisms during different fermentation processes. The results showed that the number of
microorganisms on the surface of unfermented tobacco leaves was the highest. With natural aging
and artificial fermentation, the number of microorganisms on the surface of tobacco leaves gradually
decreased, while the number of fungi gradually decreased.During the artificial fermentation process,
the number of molds has increased. A biological preparation (TFA) was prepared by mixing and
screening several dominant strains of bacteria for tobacco fermentation. The results showed that
TFA can accelerate tobacco fermentation, improve the quality of fermented tobacco leaves, and also
have the effect of inhibiting tobacco mold.

6. Expectation

High quality cigar tobacco leaves need to go through multiple steps such as cultivation,
preparation, fermentation, rolling, and maintenance, among which fermentation is the main link that
affects the improvement of cigar tobacco quality. In recent years, there has been an increasing
amount of research on the addition of exogenous substances in cigar fermentation, which has
become a focus of research in the tobacco industry. The author believes that the role and prospects
of exogenous additives in cigar tobacco fermentation in the future are mainly reflected in the following
three aspects: firstly, excipients, biological enzymes, and microorganisms have certain beneficial
effects on cigar fermentation, and some aspects have similar effects. Secondly, it can be considered
to continue exploring whether the combination of different types of exogenous additives that have
not been used for cigar fermentation will have a 1+1>2 effect, and further investigate the mechanism
of its occurrence. Thirdly, the addition of different exogenous substances can have different effects
and achieve different results. Therefore, exogenous additives can be added to cigars according to
the desired target quality to reduce costs and improve quality.

Conclusion

At present, there is a lack of in-depth research on the fermentation mechanism of cigars, and
the metabolic mechanism of cigar fermentation is not yet clear. Especially after adding exogenous
substances, it will affect the fermentation process of cigars to varying degrees, thereby affecting the
guality of cigars. We should deepen our research on the metabolic mechanism of cigar fermentation,
clarify the process of substance conversion, and provide theoretical basis for the cigar fermentation
process, accurately control cigar fermentation, and improvethe quality of tobacco leaves.
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TEMEKI XXAMNbIPAKTAPbIH ALLUBITYAAF bl 3K3ONrEHAIK KOCMANAPAbIH POIIH
3EPTTEY BAPbBICbI

Cuzapanap — 6yn Kbimal akoHoMuKkacblHOarbl HapbIK y/eci apmablinl Kefe xXamkaH masa maburu
memeki eHimi. Kasipai yakbimma wemerdeH KeneeH Xofapbl canarbl cu2apanapMeH canbicmbipraHOa Kbimat
cuzaparnapbiH eHOIpy YWIH wWukidam canacbiH xakcapmyObiH a5i 0e alimaprbikmal aneyemi bap. Korapbi
carnarnbl meMeKi Xarbipakmapsi ecipy, 0alibiHday, awbimy, kKapmaro, bypary xeHe Kymim CusiKkmbl KernmezeH
ke3eHOepdeH emyi kepek. OnapObiH iwiHOe awbimy meMeKi canacbiHbiH XaKcapybliHa acep ememiH Hezisai
6ybiH 60nbin mabbinadbl. CoHObIKMaH awbimyObiH canackl MeH muiMmOifiieiH apmmbipy memeki eHJIpicCi
canacbiHOarbl 3epmmeynepdiH makbipbibbiHa aliHanyda. KenmezeH 3epmmeyrniep sk302eHOIK KocrianapOobi
KOCy meMeKi xarbipakmapblHbiH awblimybiH biHmanaHObipyda MaHbI30bl pes1 amkapambiHbIH Kepcemmi, Oy
meMeki xarnbipaKkmapblHblH carnacbl MeH bIHFalnbiblfbiH muimMOi xakcapma anadbl. byn makanada
9k302eHOIK KocrianapObiH spmypiii mypriepiH KocyOblH cuaapaHbl awubimyfa acepi myparnbsi 3epmmey 6apbicbi
Kapacmbipbinadbl, COHbIMEH Kamap 3epmmey barbimbl MeH 3K302eHOIK KocranapObiH MaHbi30bibIfbl
Kapacmbipbinaobl.

TytiH ce30ep: cueapanap, awbimy, 3k302eHOIK Kocrianap, acepriep, meMeki canachl.
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XO[ UCCNEOQOBAHUW POJN 3K30MEHHbIX JOGEABOK B ®EPMEHTALMU NUCTLEB
CUrAPHOIO TABAKA

Cueapbl — 3mo YucmbIl HamyparsbHbIl mabayHbll rnpodykm, 0oMs pbiHKa KOMOPo20 8 3KOHOMUKE
Kumas pacmem. B Hacmosiujee 8peMs, 110 CpasHEHUIO C 8bICOKOKaYeCmM8eHHbIMU cu2apamu u3-3a pybexa,
8ce euwe cywecmesyem 3HaqumesbHbIl nomeHyuan 051 yry4YuweHuUs kadecmea cbipbs 0715 rnpou3eodcmea
Kumadickux cuzap. BbicOKOKa4yecmeeHHble uCmbsi cu2apHo20 mabaka OO/KHbI Mpolmu MHOXecmaeo
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amarios, maKkux Kak ebipaljusaHue, nodaomoska, chepMmeHmauusi, ebi0epxka, CKpy4dusaHue u yxod. Cpedu
HUX chepMeHmMauus s161151emcsi OCHO8HbIM 38€HOM, 8/IUSIIOWUM Ha yrlyHUeHUe Kayecmea cu2apHo20 mabaka.
lMoamomy nosbiwieHue kadyecmea U aghghekmueHocmu chepmMeHmauuu 8ce yawe cmaHosumcsi npedmemom
uccredosaHuli 8 obnacmu npousgodcmea cueapHo20 mabaka. MHo2o4uCIeHHbIe uccriedo8aHUs nokasariu,
ymo dobaesrieHue 3Kk302eHHbIX 006a80K Uepaem 8aXHyH POIib 8 CMUMYNUPO8aHUU hepMeHmauuu ucmees
cu2apHo20 mabaka, 4Ymo Moxem 3¢hheKmMuUBHO yny4lumb Ka4ecmeo u y0obcmeo UCrnonb308aHUs /TUCMbES
cuzapHoeo mabaka. B smol cmambe paccmampusaemcsi xo0 uccredoeaHuli enusiHuss 0obaerneHus
pasnuYHbIX mMuros 3K302eHHbIx 006aB80K Ha (hbepMeHmayuo cuzap, a makxe paccmampusaemcs
HarpasrieHue uccredosaHull U 8a>KHOCMb 3K302€HHbIX 006a80K.

Knroueenble cnoea: cuzapsbi, pepmeHmauusi, 3k302eHHbie 0obasku, aghchekmbl, Ka4ecmeo mabaka.
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SCREENING OF XYLANASE PRODUCING STRAINS AND ITS APPLICATION
IN FLUE-CURED TOBACCO LEAF FERMENTATION

Abstract: In this experimental study, a strain producing xylanase extracted from tobacco leaf was
developed. Through the basic strain screening method and xylanase activity determination, strain M416 with
the highest enzyme activity was preliminarily identified and M416 was A. niger, the enzyme has biological
safety and can be used in the fermentation process of flue-cured tobacco. The fermentation conditions were
optimized by shaking the flask culture, in which the best formulation of xylanase production from A. niger and
the optimal culture temperature, pH, inoculum amount and culture time were obtained. Under the optimal
fermentation and aroma production conditions, the strain are evenly sprayed to the surface of tobacco leaf to
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