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ABSTRACT : Genus Nicotiana has 76 species including N. tabacum. These plants are used
not only as a material for cigarette manufacturing but also as ornamental plant, medicinal
plant, poisonous substance plant, and bug repellent plant. N. tabacum is used as a main
material for cigarette manufacturing with N. rustica. N. sylvestris and N. alata is used as
ornamental plants because of their beautiful flowers and N. rustica is used for bug repellent or
pesticide because of its high concentration of nicotine. N. glauca, a tree tobacco, is used for
bio-fuel production. N. tabacum is used as a popular model plant system for degeneration,
regeneration, and transformation. N. benthamiana is also used as a model system for foreign
gene expression by agroinfiltration. The transformation ability of tobacco plant is a good target
for molecular farming. Hepatitis B virus envelop protein, E. coli heat-labile enterotoxin,
diabetes autoantigen, and cholera toxin B subunit were produced using tobacco plants.
Secondary metabolites of tobacco anabasine, nornicotine, anatabine,
cembranoid, solanesol, linoleic acid, rutin, lignin and sistosterol, and they are used for various
medicine productions which cannot be produced by organic synthesis for their complicated
structures. In conclusion, we have to understand the applicability of tobacco plant in detail
and study to enlarge the usage of the plants.
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Fig. 1. Decrement of Korean adults’ smoking rate
from 2005 to 2011.
Source: Ministry of Health & Welfare, 2011
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Fig. 2. Decrement of leaf tobacco production area
in Korea from 2005 to 2011. Source: Korea
Tobacco Growers Organization, 2011.
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Table 1. Major species and application of genus Nicotiana

Species Native Application Common name
N. acuminata Argentina, Chile Manyflower tobacco
N. alata Ornamental plant .nged tobacco,
jasmine tobacco

Western North America, ..
N. attenuata Northern Mexico Medicinal purpose Coyote tobacco
N. benthamiana Australia Model plant Tjuntiwari and Muntju
N. glauca South America Med1c1na! purpose and Tree tobacco

smoke, bio-fuel

N. obtusifolia Southwe§tern United States Desert tobacco

and Mexico

The Andes Mountains, . .
N. otophora Argentina Wild species
N. quadrivalvis Western United States Indian tobacco
N. rustica South America, Vietnam Organic pesticides In Russia called Maxopka
N. suaveolens Australia Australian Tobacco

. . Woodland tobacco,

N. sylvestris South America Ornamental plant south American tobacco
N. tabacum Commercial plant Tobacco
N. tomentosiformis The Andes Mountains Wild species
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tabacum®} N, benthamianas. o17]0ll Z3t=c}h =
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Table 2. Production of bio-pharmaceuticals in
Korea from 2005 to 2009

Year Production Increment rate
(Billion Korean Won) (%)
20053 1,115 14.6
200613 1,220 9.5
20073 1,686 38.1
20083 2,025 20.1
20093 2,773 37.0

Source: Biotech Policy Research Center, 2011
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Table 3. Contents of useful components of Nicotiana tabacum

Chemical group Components Contents* Main Cultivar
Alkaloid Nicotine 93.59 % Flue-cured
Anabasine 0.55 % Flue-cured
Nornicotine 4.76 % Burley
Anatabine 4.16 % Burley
Isoprenoid Solanesol 1~-4 % Burley
Cembranoid 0.23 % Flue-cured
Organic acid Linoleic acid 0.75~1.1 % Flue-cured
Phenolic compound Rutin 7.95 mg/g Virginia
Lignin 4~5 %
Sterol Sistosterol 0.88 mg/g Virginia
* Content is based on dry weight, Source : A ¢, 2009
Pzolst AAToh} olUAEe] AFE  slhe A9t ol YUFA FTFAE A
o7 tjokgt AEFoA] dS 4 gl wke ok i 9kl 4#A o) (Beuchat and Golden,
ZolEx A aulE Wobd Ze Ay FE& 1989).
Bo) AAF Aselel, okl mmg sAw ER Wl diER AgRom Fels, ooy,
9ol Slekgolt vlet Sz AgHr YEde  EBIER 5% TRdh slEil Sehiicol
2 pol apzolEl Tauldleld A E AR HaAZel i Lol il o5
F7Re  Fhsel, 223, A So] gl WEAR] IS Tss THAE EEolt (Lee
(Rosenthal et al., 1979). E—T 1 ofnpAlS Aol and Bae, 2011).
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2 imidacloprid FHols}aL 9] S Yol FEHEE AAYeR U5 &
ol &= o|lAZTRE ro|EFel solanesol 3} (Keinanen et al., 2001).
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A e}t ghaflol A ek Z0] 715313 (Duan vz e2dlERteluEEH eI i Re|s
ot al, 2000) 3, *“%XJMM ot edodol] & (Philip Morris, USA) Aol 35 175 ghufe]
g3l EAEH §& AYolw (Zhao et al, AIEZEAEZ 2008 W SkEEIh gl AlE

2007) gl Fo grer HE FAF
A 1~2 %, #MolelFsdelle 1~4 %7} $H-fxlo]
it =gk vHlE KU co-enzyme Q10 3 72
IR E A 240 95E AgHch
714 A §714E w3 RTde R
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A B4 (sequence analysis)< real time sequencing
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